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I. Introduction

economic development and environmental degradation.
In this case study, we investigate how Lake Sihwa,

1. Purpose of the Case Study

whose development traces back to 1975, through
institutional and policy changes, became the water

It is being recognized worldwide that in order to

quality improvement success story and contributed to

attain sustainable development, the narrow focus on

Korea’s green growth from an institutional perspective.

economic growth must be discarded and an inclusive

Moreover, the case will reveal how important the green

approach to growth that considers the environmental

concept—the consideration of the environmental and

and social dimensions must be taken. At the center of

social aspects in addition to the economic one—is in the

this shift in the global growth paradigm is water.

efficient and effective management of water resources
for green growth.

Water is not only necessary for life but is an essential
factor in economic activity based on which societal change
has taken place. If in the past we could only use water by

2. Case Study Methodology

being near a well or a spring, today no matter where we
are, we can use water by turning on the tap. In the course

2-1. Institutional Economics Approach

of this change, which saw rapid global development,
water was degraded in the name of economic growth.

The institution is at the center of many social science

In the case of developed countries, reflection on the

explanations of recent political, economic, and social

concept and practice of sustainable development began.

trends and developments. Such approaches, especially

In contrast, the Republic of Korea began to take an

in academia that focus on the institution, are generally

interest in water quality and pollution problems only after

called new institutionalism (Ha, 2004).

suffering immense losses from the Nakdong River Phenol
Accident and the degradation of water in Lake Sihwa

Institutionalism took off with the claim that there were

LQWKHV7KLVODWHUHÀHFWLRQEHFDPHWKHVHHGRIWKH

limits to explaining economic development with the

Korean government’s green growth strategy, and even

existing modernization theory1). Unlike modernization

today economic, environmental, and social considerations

theory’s claim that all countries follow the same

DUHDOOEHLQJUHÀHFWHGLQ.RUHD¶VSROLFLHV

development path, the reality has been more varied.

Among Korea’s green growth policies, the Lake

Countries have responded differently to international

Sihwa Water Quality Improvement Project is the

crises such as the oil shocks of the 1970s; and with

most representative case demonstrating the role and

regard to the twin goals of democratization and economic

importance of water and is an example that decouples

development, different means have been used. As a

1) This trend in the social sciences is related to the rise of the theory of the state that emphasizes the state’s role as an independent
variable and to the social determinism that developed out of pluralism. This research trend of the so-called reappearance of the
state represents a convergence in thought with the recent trend of Marx’s emancipatory theory of the state in which the state is
emancipated through a social economically deterministic approach to state and political economy—in other words, the theory
of the state that declares the predominance of the state over society. However, theorists of the state view the relation between
LQWHUQDWLRQDORUJDQL]DWLRQVDQGVRFLDOHFRQRP\DFWRUVDVVRPHZKDW¿[HGDQGWKHUHIRUHYLHZWKHVSHFWUXPRISRVVLELOLWLHVIRU
change as limited. That is, the theory has not developed to the point of recognizing the concept of the institution, through which
varied paths to change are possible as regards state-society interactions.

010 ●
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result, interest in each country’s social, economic, and

what outcomes under which institutions and which

political institutions has arisen, and so have attempts to

policies. That is, the present research will explore how the

explain through these institutions each nation’s internal

economic, social, political, environmental, and technical

durability and the diversity of policies among countries

exogenous factors of the country in which the project took

(Lee, 1993, p.235).

place, together with the country’s water-related institutional
framework and relevant policy mix led to the success or

Within traditional neoclassical economics, the

failure of the water-related green growth project.

problem of the significant influence that institutions
exert on main economic actors has been excluded from

In basing the water and green growth case study

UHVHDUFKEHLQJLQVWHDGFRQVLGHUHGDVSDUWRIWKH¿HOGRI

research on the new institutionalist approach, it is

history or the other social sciences. As such, neoclassical

necessary to take a look at related theories. From

economics has traditionally treated institutions simply

the perspective of new institutionalism, the cause of

as given exogenous variables. Recently, however, the

institutional change can be society’s history (historical

question of institutions has become a main topic of

institutionalism), society’s process of adaptation

LQWHUHVWZLWKLQWKH¿HOGDQGDFWLYHUHVHDUFKWRZDUGLWV

(sociological institutionalism), or society’s members’

systematic investigation is under way.

rational choice to establish an institution to reduce
transaction costs (rational choice institutionalism).

Such research has unfolded in the forms of the theory
of ownership and transaction cost theory, and as these

2-2. Analytical Framework

methods of institutional analysis show mutual resemblance
and relevance in their methodological starting points and

This research utilizes the analytical framework

in their approaches, these forms of research fall under the

presented in Saleth and Dinar’s (2004) The Institutional

common name of new institutionalism.

Economics of Water as the base to evaluate the waterrelated project’s outcomes following from changes in

Human behavior can be modeled at moments of

institutions and policies. In their work, Saleth and Dinar

decision by observing the degree of preference or

applied and evaluated endogenous and exogenous

restriction. Human character based on economic

factors of change to analyze the interaction between

rationality is an important analytical premise. For

institutions and water sector performance. Exogenous

LQVWDQFHSUR¿WVHHNLQJPDQZHLJKVFRVWVDQGXWLOLW\LQ

factors refer to national or regional political systems,

situations of choice and attempts to maximize what he

legal systems, populations, economic factors, and

wants according to given rules and patterns. Thus, to

natural and environmental factors. Water sector “covers

explain the effect that institutions exert on the outcomes

surface, subsurface, and reclaimed or recycled sources”

RIKXPDQEHKDYLRULQVWLWXWLRQVFRXOGEHGH¿QHGDVWKH

(p.94) and “includes all water uses—both consumptive

behavioral rules that control what is permissible and

and non-consumptive—and all major water issues

proscribed; and to explain the production and change of

ranging from quantity-quality conflicts to drought-

institutions, institutions can be understood as a means to

flood syndromes” (pp.94-95). Viewing institutions as

understand social change (North, 2005).

“[covering] the legal framework, policy regime, and
administrative or organizational arrangements” (p.95),

In this case study research, such an institutionalist

6DOHWKDQG'LQDUGH¿QHZDWHULQVWLWXWLRQDV³DQHQWLW\

approach will be used as the base to investigate how

GH¿QHGLQWHUDFWLYHO\E\WKUHHPDLQFRPSRQHQWVZDWHU

each examined country’s water-related project attained

law, water policy, and water administration” (p.95).

Republic of Korea Lake Sihwa Water Quality Improvement Project
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Water Law

Water Policy

t*OUFSTPVSDFMJOLT
t*OUFSSFTPVSDFMJOLT
t8BUFSSJHIUT
t$POøJDUSFTPMVUJPO
t"DDPVOUBCJMJUZ
t4DPQFGPSQSJWBUFQBSUJDJQBUJPO

t6TFQSJPSJUZ
t1SPKFDUTFMFDUJPO
t$PTUSFDPWFSZ
t8BUFSUSBOTGFST
t%FDFOUSBMJ[BUJPOQSJWBUJ[BUJPO
t5FDIOPMPHZQPMJDZ

Water Administration
t(PWFSONFOUMBZFST
t4USVDUVSFPGXBUFSBENJOJTUSBUJPO
t'JOBODFTUBòQBUUFSOT
t1SJDJOHGFFDPMMFDUJPOT
t3FHVMBUJPOBDDPVOUBCJMJUZ
t*OGPSNBUJPODBQBCJMJUZ
t5FDIOJDBMDBQBDJUZ

<Figure 1> Saleth and Dinar’s (2004) Analytical Framework

As this case study research examines what economic,

3. Organization of the Report

social, and environmental outcomes were brought about
by institutions and policies as they pertain to the water

The purpose of this case study is to investigate

and green growth-related project, it does not divide

the economic, social, political, environmental, and

water institution into law, policy, and administration,

technological levels in which Korea’s Lake Sihwa Water

but reorganizes the analytical elements according to

Quality Improvement Project took place; the policies

Figure 2.

and institutions that mark the project’s course from its
planning stage in 1975 until the present; and the changes

This case study research recategorizes from Saleth and

in those policies and institutions over that time. From

Dinar’s (2004) institutional framework the water-related

this investigation, the project’s performance is analyzed

project’s policies, as well as law and administration

and lessons are drawn. This is done following the basic

elements, into state, market, and community. The reason

structure shown in Figure 2, with exogenous factors

for this recategorization is that there have been strong

examined first, then institutional factors and the policy

debates about the drivers and instruments of economic

mix considered together, and performance analyzed last.

and social development and environmental conservation

The detailed structure of the report follows below.

based on the state, the market, and community. In
addition, even if economic conditions, the populations’

First, the Lake Sihwa Water Quality Improvement

characteristics, and exogenous factors were identical,

Project is summarized. This case study divides the

the results of the water-related project could vary based

project into two stages before and after the rise of the

on whether the applicable institutional framework

lake’s acute water quality problem as a national issue

were predominantly state-driven, market-oriented, or

in 1996. Secondly, the external environment during

community-centered.

the Lake Sihwa development period is characterized in
terms of its economic, social, political, environmental,

012 ●

Water and Green Growth Case Study Report 1

Exogenous Factors

Choice of Policy Mix

[Economic factors]

[State/Administration]

- GDP per capita, PPP
- Population density
- Urban population (% of total)

- Well organized hierarchical plans (national,
regional, local, and project levels)
- Financial support for the project
- Taxes and levies
- Regulation

[Social factors]
- Gini index
- Higher education enrollment rate
- Employment to population ratio, 15+, female

[Market]
- Cost-recovey status
- Private sector promotion policy
- Project selection criteria

[Political factors]
- Corruption Perceptions Index
- Political stability
- Environmental Regulatory Regime Index

[Community]
- Impact of stakeholders' participation
- Level of stakeholders' participation
$POøJDUSFTPMVUJPONFDIBOJTN

[Environmental factors]
- Disaster
- Water quality (river)
- Water resource reserves (per capita)
- Freshwater withdrawal per capita per year
[Technical factors]
- Research and development expenditure (% of GDP)
- Number of patent applications per million people

Performance
[Generic performance]
- Achievement of project goal
- Timeliness
- Appropriateness of investment

Institutional Factors
[State/Administration]

[Economic performance]

- Balance between govemment layers
- Spatial organization of water administration
- Balance in functional specialization

- Contribution to GRDP
- Local job creation
- Alleviation of regional imbalances

[Market]
[Social performance]

- Surface water rights
- Scope of private participation in the water sector

- Enhancement of people's health
- Improvement of quality of life
- Equity between social groups and genders

[Community]
- Effectiveness of accountability provisions &
arrangement
- Adequacy and relevance of information
- Integrated treatment of water planning and
development

[Environmental performance]
- Improvement of water quality
- Biodiversity
- Safety from disaster

<Figure 2> Institutional Framework Modified from Saleth and Dinar (2004)

and technological aspects, i.e. exogenous factors.

Thirdly, the institutional change, focusing on applied

6WDWLVWLFVIURPWKH:RUOG%DQN2(&'DQGRWKHU

policies of the project period, is examined across

sources, as well as survey results, and expert interviews

state, market, and community dimensions. Fourth, the

DUHXVHGWRDQDO\]HKRZH[RJHQRXVIDFWRUVLQÀXHQFHG

project’s performance is evaluated in terms of economy,

policies and institutions affecting the Lake Sihwa

environment, and society. Lastly, overall lessons are

project (see Figure 3).

drawn from the foregoing analysis.

Republic of Korea Lake Sihwa Water Quality Improvement Project
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Literature
Review
Expert
Interview

- Policy and plan data/facts related to the Lake Sihwa Water Quality Improvement Project
- Official announcements and data from official meetings and discussions

- Target: those in charge of project policies and relevant experts
- Contents: deduction of qualitative results before and after the project

- Target: those in charge of project policies, people from private firms, NGOs, local residents

Survey

- Contents: changes in institutions and policies, performance of project

<Figure 3> Methods of the Case Study

Policy Implications for Water and Green Growth Projects

Analysis of causal factors of the Lake Sihwa Water Quality
Improvement Project based on new institutionalism

Main research contents and methodology

1. Background research

2. Defining the new institutionalist approach

- WGG case-related literature research

- New institutionalism in brief

3FøFDUJPOPOQSPKFDUCBDLHSPVOE

Lake Sihwa

- Delineation of institutional framework to
measure WGG performance.

Water Quality
Improvement
3. Case study: statistics, surveys, interviews, etc.

Project

4. Analysis of causal factors

- Context investigation

- Analysis of effects of main factors

- Survey on changes in institution and policy

- Identification of success/failure factors

- Determination of project performance
3FøFDUJPOPOQSPKFDUCBDLHSPVOE

<Figure 4> Research Context Structure

II. An Overview: Lake Sihwa Water
Quality Improvement Project

completion of the 12.6km Sihwa Seawall in January
1994, as a part of the large-scale comprehensive
reclaimed land development that had been planned

1. About Lake Sihwa

since the 1970s.

A man-made lake, Lake Sihwa is surrounded

The basin area spans 476.5km2DQGLVÀDWOLNHRWKHU

by the cities of Siheung, Ansan, and Hwaseong in

areas of the West Sea coast (Korea Water Resources

Gyeonggi Province. The lake came into being with the

Corporation, 2005, p.21). The lake holds 332 million

014 ●
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tons of water. The water level is 1.0m below sea level,

reclamation and development of lands on the West Sea

the deepest point is 18m deep, and the yearly seawater

coast in 1975 to the rise of Lake Sihwa’s pollution as a

intake is 380 million tons, with a retention time of 300

national environmental issue in June 1996.

2)

2

days. 7RWKHEDVLQ¶VQRUWKOLHWKH%DQZHRO NP )
and Sihwa (16.46km2) industrial complexes, as well
2

Lake Sihwa’s development was planned in order to

as the Sihwa Multi-Techno Valley (MTV) (9.26km ).

HOLPLQDWHDEVROXWHSRYHUW\DQGIRUVHOIVXI¿FLHQWIRRG

7RWKHHDVWDUHWKH%DQZHRO6DPKZD'RQJKZDDQG

production that would support economic growth. The

other small rivers and streams. To the south are land

0LQLVWU\RI$JULFXOWXUHDQG)LVKHULHV 02$)SUHVHQW

2

reserved for agriculture (36.36km ), land reserved for

Ministry of Agriculture, Food, and Rural Affairs, or

other uses, and land for the planned Songsan Green

MAFRA) established a plan in 1975 to reclaim and

2

City (56.89km ).

develop land in the West and South Sea coasts. In
line with the plan, a two-year survey was undertaken

The Lake Sihwa Development Project divides into

beginning in 1982. In result, the Sihwa District was

the two periods before and after the rise of Lake Sihwa’s

selected as a possible development site. However, in

acute water pollution to national attention in 1996.

2FWREHUWKH0LQLVWU\RI&RQVWUXFWLRQ 02&
present Ministry of Land, Infrastructure, and Transport,

1-1. Stage 1: Economy-Centered Development

RU02/,7 UHSRUWHGWRWKH3UHVLGHQWWKDWLWZRXOG
develop the same land as an industrial site. Following

(’87-’96)

negotiations by the involved ministries, the Lake
The economy-focused development period comprises

Sihwa basin became the object of a conglomerated

the time from the establishment of plans for the

plan involving industrial sites, satellite cities3), and

Lake Sihwa's Location

Satellite Image
Sihwa sea wall
tidal power plant

Banweol/Sihwa
complex

Sihwa MTV

Reserved area for
agricultural land

Songsan Green City area

6RXUFH*RRJOH(DUWK ERWKLPDJHV

<Picture 1> Lake Sihwa Location and Satellite Image

 /DNH6KLKZD0DQDJHPHQW&RPPLWWHHKWWSZZZVKLKZDKRNUORFDWLRQSKS
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<Table 1> Historical Overview of Lake Sihwa’s Development
President
Park Jeonghee
(~1979)
Political
environment

Strong
centralized state

Jeon Duhwan
(’81-’88)

Roh Taewoo
(’88-’93)

Weak
environmental
movement
1975

Main events
related to
the Sihwa
project

Korea Rural
Community
Corporation
established
Southern and
Western
Tideland
Development
Plan (’75)

Sihwa seawall
construction
began (’87)

Lee Myungbak
(’08-’12)

Civilian government
Globalization,
Tech. intensive
ind. promotion
(’93-’97)

Innovation-led economic growth
(2000s ~ )

World econ.
5HFHVVLRQSROLF\ Market-driven economic growth with tech-intensive
IDLOXUH!
DQGLQQRYDWLRQOHGLQGXVWU\
¿QDQFLDO
Promotion of value added business
crisis (IMF)

%LUWKRIHQYLURQPHQWDO1*2V
and growth
Nakdong Phenol Leak (’91)
1987

Roh Muhyun
(’03-’08)

Decentralized state

(QY2I¿FH!
Ministry of Env.
(1994)

Democratization
(’87-’92)

Heavy chemical
Reorganization
Econ.
industry
of industry
liberalization
promotion
(’81-’87)
(’87-’92)
(1970s)
Economic
environment
Strong govern
Growth of labor power
-mental
intervention
Growth of conglomerates

Kim Daejoong
(’98-’03)

1st local
government head
election (1995)

Transition period to small
government

Military junta

Environmental
movement

Kim Youngsam
(’93-’98)

1994

Jan.
seawall
completed

agricultural lands. In February 1985, the Lake Sihwa
basin’s development began in earnest.

National level
environmental.
movement
Lake Sihwa
Pollution (’96)

Spread of environmental movement

2001

2004

2012

Apr.
water quality
degradation
reported via TV

Feb.
Sihwa lake
switched to
seawater
lake

Jan.
Sihwa District
Sustainable
Development
Council
established

2FW
Sihwa
Comprehensive
Management
Plan phase 3
FRQ¿UPHG

July.
Water quality
improvement
plan announced

Aug.
Sihwa
Comprehensive
Management
Plan established

2FW
Environmental
improvement
Roadmap
FRQ¿UPHG

Dec.
Sihwa lake
Total Coastal
Pollutant Loads
Plan established

1996

1-2. Stage 2: Balanced Environmental and
Economic Development (’96.4-’12.12)

However, after the completion of the seawall

The period of balanced environmental and economic

in January 1994, the lake’s water quality began to

GHYHORSPHQWVXEGLYLGHVLQWRWZRVPDOOHUSHULRGV$SULO

GHWHULRUDWH2Q$SULO6%679EURDGFDVWHGD

1996 to December 2003 is when central government

scene on a massive release of lake and marsh water into

agencies, local governments, and district residents

the adjacent West Sea. From this point on, Lake Sihwa

mobilized to address the water pollution problem,

came to symbolize unprecedented water pollution and

and January 2004 to December 2012 is when the

became a societal issue.

knowledge and experience gained in the course of the

3) In this case study, the term satellite city is used to refer to an urban area outside a major city where a particular economic activity or
cluster—in this case, an industrial site—is concentrated.
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6RXUFH.ZDWHU

6RXUFH.ZDWHU

6RXUFH 0LQLVWU\ RI 2FHDQV DQG )LVKHULHV
Republic of Korea

<Picture 2> Constructing and Connecting the Sihwa District Seawall and the Completed Sihwa Seawall

<Table 2> Timeline of Policies and Key Events: Stage 1
7LPHOLQHRI3ROLFLHVDQG.H\(YHQWV6WDJH
1975

$JULFXOWXUDO'HYHORSPHQW&RUSRUDWLRQ SUHVHQW.5& HVWDEOLVKHVSODQVWRUHFODLPDQGGHYHORSPXGÀDWVRIWKH:HVWDQG
South Seas for agriculture

1982.4 Agricultural Development Corporation undertakes survey for reclaimable land
1985.8 (FRQRPLF3ODQQLQJ%RDUGFRQ¿UPV6LKZD'LVWULFWGHYHORSPHQW¿UVWSODQ
1987.6 Seawall construction begins (led by Industrial Sites and Water Resources Development Corporation, present K-water)
1988.9 (QYLURQPHQWDO,PSDFW$VVHVVPHQWE\WKH+DQ5LYHU%DVLQ(QYLURQPHQWDO2I¿FH
1994.1 Sihwa Seawall completed
1996.4 Water quality problem is televised

preceding sub-period were utilized to implement eco-

comprehensive lack of environmental awareness” (Korea

friendly development.

Water Resources Corporation, 2005, p.88). The water
quality restoration measures included the installation of

1-2-1. Period of Water Quality Improvement Efforts

oxidation ponds, constructed wetlands, and temporary
intercepting sewers as well as circulation of seawater

&RQVWUXFWLRQRIWKHVHDZDOO¿QLVKHGLQ-DQXDU\

in the short term, and the expansion and building of

However, as wastewater flow prevention facilities and

wastewater treatment plants and intercepting pipes in

treatment facilities were sorely lacking, Lake Sihwa’s

the long term. Consequently, water quality markedly

water quality began to rapidly deteriorate. In April

improved. However, with the intake of seawater, neither

DQ6%679UHSRUWPDGH/DNH6LKZD¶VSROOXWLRQD

the water in Lake Sihwa nor in its marshes could be

national issue. In July, the President ordered the Ministry

used for agriculture. In February 2001, the government

RI(QYLURQPHQW 02( WRUHVWRUHWKHZDWHUTXDOLW\

formally abandoned plans to develop Lake Sihwa as

02(FRRUGLQDWLQJZLWKUHODWHGDJHQFLHVDQQRXQFHG

a freshwater lake. Following this change in policy,

plans to invest 449.3 billion won until 2001 in water

management of the lake shifted from the Ministry

quality restoration measures (Korea Water Resources

RI&RQVWUXFWLRQDQG7UDQVSRUWDWLRQ 02&7SUHVHQW

Corporation, 2005, p.101).

02/,7 WRWKH0LQLVWU\RI0DULWLPH$IIDLUVDQG)LVKHULHV
020$)SUHVHQW0LQLVWU\RI2FHDQVDQG)LVKHULHV

7KH%RDUGRI$XGLWDQG,QVSHFWLRQGHWHUPLQHGWKH

RU02) 020$)FRQILUPHGWKH/DNH6KLKZD4)

fundamental cause of the lake’s pollution to be “a

Comprehensive Management Plan. To implement this

 020$) ZKLFK PDGH WKH /DNH 6KLKZD &RPSUHKHQVLYH 0DQDJHPHQW 3ODQ DQG WKH /DNH 6KLKZD 0DQDJHPHQW &RPPLWWHH VSHOOV
³6KLKZD´ZLWKWKHH[WUD³K´RQLWV/DNH6LKZD:HEVLWHZZZVKLKZDKRNU0DQ\RWKHUVRXUFHVXVHWKH³6LKZD´VSHOOLQJ
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SODQDORQJZLWKUHODWHGRUJDQL]DWLRQV020$)IRXQGHG

1-2-2. Period of Eco-Friendly Development

the Lake Shihwa Management Committee in 2002.
020$)LQIRUWKHSXUSRVHVRIZDWHUTXDOLW\

The Sihwa District Sustainable Development Council

restoration and clean energy production, added plans

is a decision-making body involving the participation

for a tidal power plant to the Lake Sihwa Water Quality

of government, business, residents, and civil society.

Restoration Measures in what became the Lake Shihwa

At the council’s founding the chair was held solely by

Comprehensive Management Plan. Meanwhile, with the

02&7¶V1HZ7RZQ3ODQQLQJ'HSDUWPHQW¶VFKLHI

aim of jointly solving the problems of water quality and

in January 2005, the council’s governance changed

DLUSROOXWLRQ02&7LQ6HSWHPEHUIRXQGHGWKH

to accommodate government and civilian co-chairs.

6LKZD'LVWULFW3ROLF\&RXQFLOFRPSRVHGRILWVHOI02(

7KHFRXQFLOLQ2FWREHUHVWDEOLVKHGWKH:DWHU

the Ministry of Agriculture (MA; present MAFRA), the

Quality and Atmosphere Restoration Roadmap. In

0LQLVWU\RI&RPPHUFH,QGXVWU\DQG(QHUJ\ 02&,(

June 2007, the 10.48 million m2 originally planned for

present Ministry of Trade, Industry and Energy, or

the Sihwa Multi-Techno Valley (MTV) was reduced

027,( *\HRQJJL3URYLQFHWKHFLWLHVRI6LKHXQJDQG

to 9.26 million m2. In April 2008, by the directive

Hwaseong, the Korea Water Resources Corporation

of the Ministry of Land, Transport, and Maritime

(present K-water), and the Korea Agricultural and Rural

$IIDLUV 0/70SUHVHQW02/,7 WKH6LKZD'LVWULFW

,QIUDVWUXFWXUH&RUSRUDWLRQ .$5,&2SUHVHQW.RUHD

Sustainable Development Council became a formal

Rural Community Corporation, or KRC). However, the

organization.

Sihwa District Policy Council did not include district
residents, civil society organizations, or any party

In July 2010, at the 8th meeting of the Lake Sihwa

opposed to the development plans. In January 2004,

Management Committee, the Total Pollutant Load

XSRQ02&7¶VSURSRVDOWKH6LKZD'LVWULFW6XVWDLQDEOH

Management System was adopted. In January 2012,

Development Council, inclusive of all Lake Sihwa

technical indicators for the Total Pollutant Load

stakeholders, was formed.

Management System were instituted. In August 2011,

<Table 3> Timeline of Policies and Key Events: Stage 2-1
7LPHOLQHRI3ROLFLHVDQG.H\(YHQWV6WDJH
1996.7

Announcement of Lake Sihwa Water Quality Improvement Measures—449.3 billion KRW to be invested until 2001

1996.11 %RDUGRI,QVSHFWLRQDQG$XGLWDXGLWV6LKZD)UHVKZDWHU/DNH:DWHU4XDOLW\5HVWRUDWLRQ3URMHFW².RUHD:DWHU5HVRXUFHV
&RUSRUDWLRQUHJLRQDOFKLHIDQGSXEOLFRI¿FLDOVFHQVXUHG
1997.3

Sihwa Seawall sluicegate opened and seawater let in

1998.12 02$)DEDQGRQV/DNH6LKZDIRULUULJDWLRQZDWHU
1999.5

Fossilized dinosaur egg discovered on reclaimed land on the south bank

2000.3

Cultural Heritage Administration designates 16 million m2 where the dinosaur egg fossil was discovered as natural monument
no. 414

2000.9

6LKZD'LVWULFW3ROLF\&RXQFLOIRUPHGFRPSULVLQJ02&70(020$)0$02&,(*\HRQJJL3URYLQFH6LKHXQJ$QVDQ
+ZDVHRQJ.RUHD:DWHU5HVRXUFHV&RUSRUDWLRQDQG.$5,&2

2001.2

*RYHUQPHQWIRUPDOO\DEDQGRQVSODQVWRKDYH/DNH6LKZDDIUHVKZDWHUODNHFRQ¿UPVSODQVIRUVDOWZDWHUODNH 020$)
takes charge of lake’s management)

2001.8

020$)HVWDEOLVKHV/DNH6KLKZD&RPSUHKHQVLYH0DQDJHPHQW3ODQ ELOOLRQ.5:WREHLQYHVWHGXQWLO

2002.12 Lake Shihwa Management Committee formed by Prime Minister’s directive
2003.10 Construction of a tidal power plant added to Sihwa District Development Plan
2004.1

Sihwa District Sustainable Development Council formed
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<Table 4> Timeline of Policies and Key Events: Stage 2-2
7LPHOLQHRI3ROLFLHVDQG.H\(YHQWV6WDJH
2004.9

/DNH6KLKZD0DQDJHPHQW&RPPLWWHHFRQ¿UPVLPSURYHPHQWSODQIRUWKH/DNH6LKZD&RPSUHKHQVLYH0DQDJHPHQW3ODQ
(raise project budget by 270.1 million KRW)

2004.10 Environmental Improvement Roadmap is announced (water and atmospheric quality included)
2005.1

Sihwa District Sustainable Development Council adopts joint chair system

2007.6

Sihwa MTV development area reduced from 10.5 to 9.26 million m2

2007.8

Sihwa MTV groundbreaking (K-water to develop 9.26 million m2 by 2016)

2008.2

Lake Shihwa Comprehensive Management Plan Stage 2 Implementation Plan established

2008.4

Sihwa District Sustainable Development Council launches as a formal organization

2010.7

Total Pollutant Load Management System adopted (8th meeting of Lake Shihwa Management Committee)

2011.8

Sihwa Tidal Power Plant begins its partial operation

2012.1

Total Pollutant Load Management technical indicators instituted

2012.2

South bank urban (Songsan Green City) development of reclaimed land begun

2012.10 &RPSUHKHQVLYH0DQDJHPHQW3ODQVWDJHFRQ¿UPHG XQWLO'HFHPEHU
2012.12 Lake Sihwa Total Pollutant Load Management Master Plan adopted

the Sihwa Tidal Power Plant that had been installed to

GDP, during the Stage 1-relevant period from 1987 to

facilitate seawater circulation for restoring water quality

1996, grew on average 11.5% yearly. During the Stage

and to provide electricity, began its partial operation.

2, 1996-2012, annual growth was 5.2%. Consequently,
Korea in GDP per capita terms developed as the world’s
15th largest economy in 20125).

III. The Case Study
Along with economic growth, Korea’s industrial
structure underwent considerable change. Agriculture,

1. Exogenous Factors

forestry, and fisheries were key industries through the
The exogenous factors present a picture of the general

1960s. While the industrial structure comprised of 45.5%

context in which a project is carried out. This section

agriculture, forestry, and fisheries, 41.3% services, and

presents the general national level context in which

10.3% mining and manufacturing in 1953, by 2011

the Sihwa Lake Restoration Project occurred across

the structure had changed to consist of 58.1% services,

the economic, social, political, environmental, and

31.4% mining and manufacturing, and 5.9% construction.

technological dimensions.

The share of agriculture, forestry, and fisheries had
dramatically decreased from 45.5% to 2.7% during that
time. As a share of manufacturing, heavy and chemical

1-1. Economic Factors

industries increased 39.8% in 1970 to 88% in 2012 (GDP
1-1-1. Economic Growth and Structural Change

current prices). Noteworthy is the fact that Korea quickly
transitioned to an open economy. From 15.2% of GNI

'XULQJWKHGHYHORSPHQWRIWKH/DNH6LKZD%DVLQ
Korea experienced rapid economic growth. Per capita

in 1970, the value of exports climbed to 58.2% by 2012,
and imports increased from 24.1% to 54.5%.

 :RUOG%DQNDDWDEDVH $FFHVVHG2FWREHU
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<Table 5> GDP per Capita, PPP (Current International $)
1980

1981

1982

1983

1984

1985

1986

1987

1988

1989

1990

1991

1992

2,376

2,737

3,083

3,543

3,983

4,364

4,951

5,655

6,465

7,094

7,960

8,970

9,614 10,326 11,355 12,465 13,481

1993

1997

1998

1999

2000

2001

2002

2003

2004

2005

2006

2007

2008

2009

2010

1994
2011

1995

1996

2012

14,329 13,512 15,047 17,197 18,151 19,656 20,180 21,624 22,783 24,247 26,101 26,689 26,680 28,613 29,786 30,722

-

6RXUFH:RUOG%DQN,QGLFDWRUV
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<Figure 5> Trend of GDP per Capita, Trade Volume, and Exports in Korea

1-1-2. Population Movement and Urbanization

a percentage of total population was only 40.7%. In
1975, the distribution was fairly even, with the urban

Today, Korea’s population is 49.8 million (2011), and
2

population at 48.0%. However, urbanization continued

LWVSRSXODWLRQGHQVLW\LVSHRSOHNP . In 1960, the

increasing the proportion of city-dwellers to 73.8% in

population was 25.0 million, and the population density

1990, 79.6% in 2000, 81.3% in 2005, and 83.2% in

2

ZDVSHRSOHNP %\LWKDGULVHQWR
2

SHRSOHNP . At the time, the population density of Seoul
2

ZDVSHRSOHNP , 30 times the national average.

2011, which exceeds the urban proportion of developed
countries such as the United States (82.4%), United
Kingdom (79.6%), and Germany (73.9%).

In 1996, at the end of the first stage of Lake Sihwa’s
development, the national population and population

1-1-3. Effect of Economic Factors

GHQVLW\ZHUHPLOOLRQSHRSOHDQGSHRSOH
km2. From 1992 to 2012, Seoul’s compound annual

The Sihwa District Development Project took place

growth rate in population was -0.3%, that of the Seoul

as part of Korea’s national economic development plan.

Metropolitan Region was 1.2%, Siheung, Ansan, and

To lead economic growth, Korea sought to industrialize,

Hwaseong was 4.6% and that of the nation was 0.7%.

with a focus on the heavy and chemical industries.
The development of the Sihwa District came about in

After the 1960s, Korea experienced rapid industrialization

order to achieve this policy objective. As the economic

and urbanization. The distribution of population among

importance of agriculture declined, the plan to enlarge

urban and rural areas shows a reverse of what it was

agricultural land was adjusted. Specifically, in order to

50 years ago. In 1970, Korea’s urban population as

remove polluting factories from and ease the population

020 ●
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6RXUFH0LQLVWU\RI6HFXULW\DQG3XEOLF$GPLQLVWUDWLRQ5HSXEOLFRI.RUHD 0263$

<Figure 6> Annual Population Growth Rates in Korea
<Table 6> Population Density in Korea, people/km2
1975

1980

1985

1990

1995

2000

2005

2010

2011

Nation

357

386

413

434

457

476

497

509

513

Seoul

10,987

13,774

15,921

17,532

17,491

17,132

17,009

17,473

17,397

6RXUFH0LQLVWU\RI6HFXULW\DQG3XEOLF$GPLQLVWUDWLRQ5HSXEOLFRI.RUHD 0263$

<Table 7> Urban Population as a Percentage of Total Population

Korea

1970

1975

1980

1985

1990

1995

2000

2005

2010

2011

40.7

48.0

56.7

64.9

73.8

78.2

79.6

81.3

82.9

83.2

Japan

71.9

75.7

76.2

76.7

77.3

78.0

78.6

86.0

90.5

91.3

USA

73.6

73.7

73.7

74.5

75.3

77.3

79.1

80.7

82.1

82.4

Germany

72.3

72.6

72.8

72.7

73.1

73.3

73.1

73.4

73.8

73.9

United Kingdom

77.1

77.7

78.5

78.4

78.1

78.4

78.7

79.0

79.5

79.6

6RXUFH81「KWWSHVDXQRUJXQSGZXS:RUOG8UEDQL]DWLRQ3URVSHFWVWKH5HYLVLRQ」 2012.6

concentration in the Seoul area, the establishment of

1960 continuously served to reduce imbalances among

industrial sites and satellite towns in Sihwa District was

classes and to raise per capita income. However,

set as a main goal.

following the Asian financial crisis of 1997, income
LQHTXDOLW\ZRUVHQHG%DVHGRQWKH*LQLFRHIILFLHQW
Korea’s social and economic inequity does not appear

1-2. Social Factors

that large. However, the concentration of economic
power in the capital region, evident in its possessing

1-2-1. Income Inequality
6)

Korea’s Gini index in 2011 of 0.314 is near the
2(&'DYHUDJH7KHUDSLGHFRQRPLFJURZWKDIWHU

47.2% of GDP is a negative aspect of the unbalanced
growth policy.

 7KH*LQLLQGH[RUFRHI¿FLHQWLVDPHDVXUHRILQFRPHLQHTXDOLW\IURPWRZKHUHDORZFRHI¿FLHQWLQGLFDWHVHYHQHTXLWDEOH
LQFRPHGLVWULEXWLRQZKLOHDKLJKFRHI¿FLHQWLQGLFDWHVXQHYHQLQHTXLWDEOHGLVWULEXWLRQ
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6RXUFH)LJXUHRQOHIW2(&'  )LJXUHRQULJKW6WDWLVWLFV.RUHD

<Figure 7> GINI Coefficient and Relative Poverty Rate

1-2-2. Education Level and Equality of Opportunity

HGXFDWHGDOVRVLJQL¿FDQWO\URVH7KHQXPEHURIIHPDOH
university graduates employed in 1980 rose from only

In 1975, the percentage of those receiving a university
or higher education was 7.7%, but the higher education

approximately 129,000 to approximately 3.4 million in
2010.

enrollment rate climbed to 12.8% in 1980, 31.6% in
1985, 48.9% in 1995, and 103.1% in 2010 in gross

The proportion of female university graduates

terms. While the disparity in enrollment rates by gender

employed among the total employed population rose

was not high when total tertiary education enrollment

in the same period from 14.1% to 39.6%. However,

was less than 10%, it became as high as 30% in 1998

the proportion of employed women having received a

when over 80% of men were enrolled in tertiary

high school education or less remains higher than that

education. Even so, the female tertiary enrollment rate

RIHPSOR\HGKLJKO\HGXFDWHGZRPHQ$PRQJ2(&'

increased greatly from 4.3% in 1975 to 85.7% in 2010.

countries, Korea’s employment rate for highly educated
ZRPHQZDVWKHORZHVWLQWKH2(&'¶VVWDWLVWLFV

Women’s labor participation rate rose from 42.8% in

2(&'

1980 to 55.2% in 2012. The employment rate also saw
a large increase, from 41.3% in 1980 to 53.5% in 2012.

1-2-3. Effect of Social Factors

As the secondary education completion rate among
women rose quickly from 6.5% in 1980 to 85.7%

5RPHU  /XFDV  %DUUR

in 2010, employment opportunities for the highly

(1990), and other early endogenous growth theorists
explain endogenous growth as arising from the mutual

<Table 8> Higher Education Enrollment Rate (%)

influencing of various growth factors amidst which

1975

1980

1985

1990

1995

2000

2010

Total

7.7

12.8

31.6

36.8

48.9

78.8

103.1

Female

4.3

6.0

20.3

23.5

35.5

59.3

85.7

Male

11.0

19.3

42.1

49.3

61.4

96.5

118.8

1RWH*URVVHQUROOPHQWUDWLR7HUWLDU\ ,6&('DQG 7RWDOLVWKHWRWDO
enrollment in tertiary education (ISCED 5 and 6), regardless of
DJHH[SUHVVHGDVDSHUFHQWDJHRIWKHWRWDOSRSXODWLRQRIWKH¿YH
year age group following on from secondary school leaving.
6RXUFH81(6&2
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increased investment in education leads to an increase
in human capital, that in turn leads to technological
progress and the accompanying rise in productivity
contributing to economic growth. The high tertiary
education completion rate, in which women are
significantly represented, is a key element of Korea’s

60

54.5
48.8

50

53.5

42.8

52.6
47

46.2

40
41.3
30
20

Labor participation rate
10

Employment to population ratio

0
1980 1982 1984 1986 1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012
6RXUFH6WDWLVWLFV.RUHD
1RWH/DERUSDUWLFLSDWLRQUDWHWKHUDWLRRIWKRVHRUROGHUZKRDUHHPSOR\DEOH ZKHWKHUHPSOR\HGRUXQHPSOR\HG WRWKHHQWLUHSRSXODWLRQ

<Figure 8> Labor Participation Rate, Female (% of Female Population Ages 15+)

<Table 9> Labor Participation Rate, Female (% of Female Population Ages 15+)

Labor Participation Rate

1980

1985

1990

1995

2000

2005

2010

2011

2012

42.8

41.9

47

48.4

48.8

50.1

54.5

54.9

55.2

Unemployment Rate

3.5

2.4

1.8

1.7

3.6

3.4

3.4

3.2

3.1

Employment Rate

41.3

40.9

46.2

47.6

47

48.4

52.6

53.1

53.5

6RXUFH6WDWLVWLFV.RUHD
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6RXUFH6WDWLVWLFV.RUHD

<Figure 9> Number of Female Employees by Educational Level (Thousands)

rapid growth. Additionally, a high level of political

civil society in high-level decision-making. It is being

participation and rapid growth in citizen activity were

noted how for most countries citizen participation rises

among the contributing elements. This kind of social

as the education level rises, and much research has

asset base as regards to the Lake Sihwa Water Quality

already been done on this phenomenon. Representative

Restoration Project served as the foundation of the

studies on this link between education and social capital

Sihwa District Sustainable Development Council,

LQFOXGH%RXUGLHX  &ROHPDQ  

which mobilized participation of district residents and

Putnam (1993), and Jung (2003).
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instability and the ambiguity in the scope of politics

1-3. Political Factors

LQVWHDGKDVEHHQDPSOL¿HG
1-3-1. Bureaucratic Integrity
1-3-3. The Effect of Political Factors
In Transparency International’s Corruption Perceptions
Index (CPI),7) Korea has scored roughly around 5 out of

Korea’s bureaucracy has tended to follow long-term

a best possible score of 10 since 1995. With a score of

career paths rather than short-term opportunism (Kim,

th

5.6 in 2012, Korea ranked 45 among 176 countries, an

1990, p.102). Accordingly, Korea has maintained a

improvement from 4.29 in 1995 (Table 10).

lower level of corruption than other countries facing
similar political, economic, and social circumstances.
From the aspect of political stability, Korea experienced

1.3.2. Political Stability

two military coups but has managed to maintain
th

relatively high political stability.

Korea’s political stability, after ranking in the 62.99

percentile, subsequently fell and then reached a high
of the 61.55th percentile; after which recently in 2011

This political stability and relative lack of corruption

th

ranked in the 55.19 percentile. From the 2000s, except

can be seen positively as having helped to solve the

2004, 2005, and 2007, the political stability rank has

ODUJHVFDOHFRQÀLFWRYHUWKH6LKZD'LVWULFW'HYHORSPHQW

stayed in the 50s. The big fall in percentile rank in 2009

Project. From the government side, the Ministries of Land,

can be attributed to the political instability associated

Infrastructure and Transport; Agriculture and Forestry;

with the outbreak of mad cow disease. Korea’s politics

Maritime Affairs and Fisheries; and Environment

has been dogged by decreasing stability. Through

VDWLVIDFWRULO\VROYHGWKHODUJHFRQÀLFW'HVSLWHWKHVXGGHQ

institutionalization, stability has been increased but

coming into force of the local autonomy system in 1997,

is not adequate. The organization of the Korean

the central and local governments rationally solved their

government too has undergone changes about 60 times

differences. What is more, no corruption scandal has

since its establishment. Changes have occurred almost

surfaced amid the government-civil society, organization-

every year. The law and institutions have also been

local, and resident-business relations. A high level of

easily changed with each new government. Changes

trust has been maintained, and decision-making based on

that suit different times are needed, but political

mutual agreement is being respected.

<Table 10> Corruption Perceptions Index
1995

1996

1997

1998

1999

2000

2001

2002

2003

Score

4.29

5.02

4.29

4.2

3.8

4

4.2

4.5

4.3

Rank

27

27

34

43

50

48

42

40

50

No. of nations

41

54

52

85

99

101

91

102

133

2004

2005

2006

2007

2008

2009

2010

2011

2012

Score

4.5

5

5.1

5.1

5.6

5.5

5.4

5.4

5.6

Rank

47

40

42

43

40

39

39

43

45

No. of nations

146

159

163

180

180

180

178

183

176

6RXUFH7UDQVSDUHQF\,QWHUQDWLRQDO KWWSZZZWUDQVSDUHQF\RUJ

7) Transparency International annually publishes the Corruption Perceptions Index, an index of the perceived degree of corruption
DPRQJSXEOLFRI¿FLDOVDQGSROLWLFLDQVLQDJLYHQFRXQWU\$VFRUHRILQGLFDWHVWKDWDVRFLHW\LVJHQHUDOO\IUHHRIFRUUXSWLRQ
while a score of 3 indicates that a society’s leadership is on the whole corrupt.
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<Table 11> Political Stability and Absence of Violence
1996

1998

2000

2002

2003

2004

2005

2006

2007

2008

2009

2010

2011

Estimate

0.515

0.417

0.297

0.162

0.207

0.399

0.453

0.253

0.408

0.291

0.186

0.101

0.233

P-Rank

62.99

60.10

58.17

48.56

50.96

61.06

61.55

53.85

60.10

54.55

50.71

50.47

55.19

6RXUFH:RUOGZLGH*RYHUQDQFH,QGLFDWRUV:RUOG%DQN
1RWH(VWLPDWHRIJRYHUQDQFH UDQJHVIURPDSSUR[LPDWHO\ ZHDN WR VWURQJ JRYHUQDQFHSHUIRUPDQFH 3HUFHQWLOHUDQNDPRQJDOOFRXQWULHV
(ranges from 0 (lowest) to 100 (highest) rank).

RIDERXWJHQHUDWHGDQQXDOO\LQWKH1RUWKZHVW3DFL¿F

1-4. Environmental Factors

brings heavy rains and floods to the Korean Peninsula
(Korea Meteorological Administration, 2007). In fact,

1-4-1. Water Resources

damages from typhoons in the 10 years from 2002 to
According to the National Water Resources Plan by

2011 amounted to 13.8 trillion won, while those from

MLTM (2011), South Korea has an average annual

heavy rains amounted to 5.6 trillion won, together

precipitation of 1,277mm, which is 1.6 times more

making up 91.6% of water-related damages for those

than the world’s average of 807mm. In per capita

\HDUV 02/,7DQG.ZDWHUS 

3

terms, however, Korea’s yearly rainfall (2,629m )
amounts to only one sixth of the world’s (16,427m3).

1-4-3. Change in River Water Quality

Mountains occupy 65.3% of the land and topsoil is
VKDOORZPHDQLQJWKDWZDWHUÀRZVUDSLGO\RIIWKHODQG

,QWHUPVRIELRFKHPLFDOR[\JHQGHPDQG %2' 10) the

and into the sea without being absorbed or retained

water pollution of the Han River at Noryangjin reached

during the rainy season. Therefore, the coefficient of

a peak of 8.3ppm in 1978 which comes under the Grade

8)

river discharge variation of Korea’s rivers is between

4 of river water quality (Koo, 1996, p.77). That is, the

90 and 270, much higher than that of major rivers

water quality in 1978 was inadequate for drinking,

9)

in other countries (MLTM, 2011, pp.7-10). The

though it could be used as industrial water resources.

concentration of population in large urban areas, such as

Figure 10 shows that the water quality of the four largest

the Seoul Metropolitan Area, and regional differences

ULYHUVLQ.RUHDKDVLPSURYHGDQGNHSWEHWZHHQD%2'

in precipitation lead to high regional variations in

of 3 and 5 ppm since the second half of the 1980s. These

renewable freshwater resources per person per year.

correspond to Grades 2 and 3 of river water quality.
Korea’s main rivers’ pollution problems included a

1-4-2. Water-related Disasters

heavy metal contamination of potable water in 1989,
Water-related disasters occur most often during the

the so-called trihalomethane (THM) contamination

roughly 30-day changma rainy season, during which

event in drinking water in 1990, and others which led

more than half of annual precipitation is concentrated.

to serious accidents. The phenol pollution disaster

%HWZHHQ-XQHDQG2FWREHUWZRRUWKUHHW\SKRRQVRXW

in the Nakdong River in 199111) provided special

8) The ratio of maximum discharge to minimum discharge.
 )RULQVWDQFHWKH1LOH5LYHULQ(J\SWKDVDFRHI¿FLHQWRIWKH5KLQHLQ*HUPDQ\DQGWKH0LVVLVVLSSLLQWKH86 0/70S
 %2'LQGLFDWHVKRZIDVWELRORJLFDORUJDQLVPVFRQVXPHR[\JHQLQZDWHU$ORZ%2'LVDQLQGLFDWRURIJRRGTXDOLW\ZDWHUZKLOHDKLJK
biochemical oxygen demand indicates polluted water.
 7DSZDWHUWKDWKDGEHHQFRQWDPLQDWHGZLWKSKHQROVDQGQRWSURSHUO\WUHDWHGZDVVXSSOLHGWR'DHJXUHVLGHQWVIRU¿YHGD\V0DQ\
residents reported suffering from diarrhoea and vomiting, and many pregnant women expressed concerns about their conceived
child. President Roh Tae-woo censured the polluting company, Doosan Electro-Materials Co., Ltd as having committed “an
unforgivable crime” (Lee, 1991, p.1)
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impetus to the environmental movement, facilitating

Alongside this, owing to Korea’s high population

the introduction of Water Use Levy, the designation

density, in spite of the relatively large volume of

of Counter Measure Areas, and other environmental

DQQXDOSUHFLSLWDWLRQ PP\HDU SHUSHUVRQZDWHU

policies.

resources is limited. In addition, the incidence of two
thirds of annual rainfall in the summer repeatedly
FDXVHVÀRRGVLQWKHVXPPHUDQGGURXJKWVLQWKHVSULQJ

1-4-4. Impact of Environmental Factors

In light of this, securing water resources and preventing
Among environmental causes, the degradation of

DQGSUHSDULQJIRUÀRRGVIRULQFUHDVHGIRRGVHFXULW\DQG

Korea’s water environment and the rise in society’s

economic development were key items on the national

interest are seen to have had the biggest effect. The mid-

policy agenda. The reason that Lake Sihwa was first

1990s, which saw Lake Sihwa’s pollution become a major

planned as a freshwater lake was to secure the water

issue, followed upon the heels of major water-related

resources necessary to irrigate the vast area planned

environmental problems from the late 1980s such as the

for agricultural development. As explained above,

pollution of the four major rivers. Moreover, it was the

however, due to the environmental problem that arose

time when the Department of Environment was promoted

and became an issue, the lake became a saltwater lake.

WRPLQLVWU\VWDWXV7KH0LQLVWU\RI(ULYLURQPHQW 02( 
received the responsibilities of managing water and

1-5. Technical Factors

sewerage, as well as potable water quality, and led the
interagency four major rivers water quality restoration

In 2011, Korea’s research and development (R&D)

measures. The Lake Sihwa water quality degradation

expenditure as a share of GDP, at 4.03%, was second

problem naturally became a representative environmental

in the world after that of Israel (Table 12). Compared

disaster and easily became a national issue. As a result,

to 2000, the amount spent more than tripled from 138.5

the conditions were in place for diverse and extraordinary

billion won to 498.9 billion won, and its share of GDP

measures for the lake’s restoration.

also rose appreciably from 2.3% to 4.03% (Figure 11).

6

5

BOD(mg/L)

4

3

2
Han River-Noryangjin

Nakdong River-Mulgum

Kum River-Buyeo

Yeongsan River-Gwangju

1

0
1980

1987

1989

1991

1993

1995

1997

1999

2001

2003

2005

6RXUFH0LQLVWU\RI(QYLURQPHQW5HSXEOLFRI.RUHD

<Figure 10> Water Quality of the Four Largest Rivers in Korea
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2007

2009

2011

diverse solutions including water quality monitoring,

In terms of absolute numbers, Korea’s number of
12)

is in the world’s top tier. In

the setting of water quality goals, oxidation ponds,

.RUHDUDQNHG¿IWKLQWKHQXPEHURIWULDGLFSDWHQW

constructed wetlands, and intercepting sewers and their

families (2,182), after Japan (15,067), the USA (13,837),

effective implementation. In particular, considering

Germany (5,685), and France (2,447). Since 2005,

WKHWHFKQLFDOGLI¿FXOW\DQGHOHFWULFLW\JHQHUDWLQJHIIHFW

Korea has maintained fifth place. Korea’s average

of the large-scale civil engineering feat of installing

annual rate of increase in the number of triadic patent

the world’s largest tidal power plant (254MW) in an

families from 2002 to 2010 was 7.6%, second among

existing seawall, the applicability of Korea’s advanced

the major countries after China (24.2%).

technology is evident.

triadic patent families

Korea’s comparatively high level of technology

1-6. Concluding Remarks

made a scientific approach to solving the Lake Sihwa
problem possible. In the first place, it formed the base

The economic, social, political, environmental,

of communication founded on scientific evidence and

and technological contexts influence the formation,

literature. That is, it had a large effect on the search for

change, and performance of institutions, and likewise

<Table 12> Comparison of R&D Spending among Selected Countries
Index

Measure

Korea(2011)

USA(2009)

Japan(2010)

Britain(2010)

China(2010)

R&D

0.1 billion US $

450.2

4,015.8

1,788.2

398.6

1,043.2

times(Korea =1)

times

1.0

8.9

4.0

0.9

2.3

Pct. of GDP

%

4.03

2.90

3.26

1.76

1.77

6RXUFH1DWLRQDO6FLHQFHDQG7HFKQRORJ\&RPPLVVLRQÂ.,67(35HSRUWRQWKHVXUYH\RI5 'LQ6FLHQFHDQG7HFKQRORJ\5HSXEOLFRI.RUHD

(100 million KRW)

4.03

500,000
400,000
2.30

2.47

2.40

2.49

2.68

2.79

3.01

3.21

221,853
138,485

161,105 173,251

3.74

4.00
498,904

3.50

438,548

313,014

200,000

3.36

3.56

3.00

379,285

300,000

100,000

(%)
4.50

241,554

2.50

344,981

2.00

273,457

1.50

190,687

1.00
0.50

0

0.00
2000

2001

2002

2003

2004

2005

Spending on R&D (100 million KRW)

2006

2007

2008

2009

2010

2011

R&D proportion of GDP (%)

6RXUFH1DWLRQDO6FLHQFH 7HFKQRORJ\&RPPLVVLRQ·KISTEP, Report on the survey of R&D in Science and Technology 2011, Republic of Korea

<Figure 11> Korea’s R&D Expenditure

 7ULDGLF3DWHQW)DPLOLHVLVGH¿QHGDVWKHQXPEHURISDWHQWVDSSOLHGIRUDWWKH(XURSHDQ3DWHQW2I¿FH (32 DQGWKH-DSDQ
3DWHQW2I¿FHDQGUHJLVWHUHGDWWKH863DWHQWVDQG7UDGHPDUNV2I¿FH 86372 LQRUGHUWRSURWHFWLGHQWLFDOLQYHQWLRQVDFURVV
2(&'FRXQWULHV
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it influences the choice of policies taken and their

environmental organizations became core actors in

performance. This logic is apparent in the Lake Sihwa

decision making. From the implementation of the

case. The drive toward heavy and chemical industries

local autonomy system in 1997, local governments

and the food security policy of the 1970s served as the

changed from implementers of orders from the central

background of the Lake Sihwa Development Project.

government to entities reflecting the interests of the

In the economy-centered first half of the project,

region. Ultimately, this social, environmental, and

institutional means led by the central government guided

political change greatly affected the formation and

the project. Economic development plans, national

development of the joint decision making organization,

territorial plans, and industrial site development plans

the Sihwa District Sustainable Development Council.

were drawn by the central government; and through

In the development of this participatory governance

the controlling of interagency interests, policies were

scheme, Korea’s high tertiary education completion rate

adopted and implemented. After 1994, Lake Sihwa’s

likely helped to raise the possibility of communication

water quality problem became a society-wide issue.

and to easily encourage the participation of lay persons.

As environmental problems became major issues

Granted this development, the central government

of interest in the first half of the decade, the Lake

still held substantial influence and leadership. This

Sihwa development project underwent significant

can be attributed to the relative lack of corruption in

change. Namely, the development-focused project

the bureaucracy and the stable political environment.

transitioned into a project aiming at development and

Furthermore, Korea’s high level of technology played

environment balance. Through this course, during

a positive role in the selection and performance of

which the environmental movement gained momentum,

alternatives for Lake Sihwa’s water quality restoration.
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6RXUFH2(&'0DLQ6FLHQFH 7HFKQRORJ\,QGLFDWRUV
1RWH7ULDGLF3DWHQW)DPLOLHV7KLVLVGH¿QHGDVWKHQXPEHURISDWHQWVDSSOLHGIRUDWWKH(XURSHDQ3DWHQW2I¿FH (32 DQGWKH-DSDQ3DWHQW2I¿FHDQG
UHJLVWHUHGDWWKH863DWHQWVDQG7UDGHPDUNV2I¿FH 86372 LQRUGHUWRSURWHFWLGHQWLFDOLQYHQWLRQVDFURVV2(&'FRXQWULHV

<Figure 12> Triadic Patents in 2002-2010, by Nation
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2. Water Governance and Institutions

2-1. State-driven Institutions

The preceding section overviewed the influence

Since the full-fledged start of the Lake Sihwa

of exogenous factors on the institutional causes

development project in 1985 until the rise of the lake’s

and performance of the Lake Sihwa Development

pollution as a national issue in 1996, and from the shift

Project. This section examines the direct and indirect

to an eco-friendly development policy path to the Lake

influences that institutional factors have on the project.

Sihwa of today, the government played a central role as

These institutional factors can be divided into legal,

both originator and decider of key policies.

administrative, and policy elements (Saleth and Dinar,
 ,QWKLVVHFWLRQWKHLQÀXHQFHRIWKHVHLQVWLWXWLRQDO

In the background was Korea’s economic growth-

factors on state-driven, market-oriented, and community-

centered policy. In order to achieve this rapid economic

centered projects’ planning, execution, and results

growth, comprehensive plans at national level

is explored. For this purpose, legal, administrative,

were drafted by central government ministries. The

and policy factors are recategorized and analyzed as

confirmation of those plans was concluded by a body

government, market, and community-centered factors.

directly under the President.

Particularly, in order to investigate, among the institutional
2QFHWKH/DNH6LKZDZDWHUTXDOLW\SUREOHPEHFDPHD

factors, the effect of policies with greater mutability and
elasticity, the section is divided into sub-sections.

societal issue in 1996, the President ordered an audit by

1977

1988

1994

2001

2005

2012

6RXUFH/DNH6KLKZD0DQDJHPHQW&RPPLWWHH

<Picture 3> The Coastal Change of Lake Sihwa
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WKH%RDUGRI$XGLWDQG,QVSHFWLRQ7KHFRPSUHKHQVLYH

government’s leadership role favorably, as they saw that

ZDWHUTXDOLW\UHVWRUDWLRQPHDVXUHVXQGHUWDNHQE\02(

the project could positively stimulate the local industry.

came about with the President’s order. This strong central

Thus, they took a hands-off stance toward the central

government leadership had a positive effect on the

governments actions, and the interests of central and local

implementation of the comprehensive plan. Admittedly,

governments did not collide.

with the central government keeping information on
Lake Sihwa’s situation to itself, there was a limit to

In the period after the completion of the Sihwa Seawall

UHÀHFWLQJWKHGLIIHUHQWLQWHUHVWVRIORFDOJRYHUQPHQWVDQG

in 1994 and during the efforts to restore water quality,

civil society. The Sihwa District development project

02$) 02&7 02( 020$) WKH 0LQLVWU\ RI

case amply illustrates how such limitation was overcome

&XOWXUHDQG6SRUWV 02&6SUHVHQW0LQLVWU\RI&XOWXUH

through the formation of the Sihwa District Sustainable

Sports and Tourism, or MCST) and related agencies took

Development Council, which allowed the central

part in policy making and implementation, diversifying

government to retain a leadership role while allowing a

WKHDFWRUV2Q0DUFKWKHORFDODXWRQRP\ODZ

high level of participation by the local community.

provisioning the inclusion of local assembly chief
elections in the so-called four major local elections and

2-1-1. Laws and Administration

allowing the elections from 1995, passed the National
Assembly. This was announced on March 16. Following

Balance between Government Layers

on June 27, 1995, the four major local elections took

(Structure and Power)

place, ushering in elected heads of local government
and members of the 2nd local assembly. With this

Until the economic growth-focused era of the 1980s,
the central government led land use and development

establishment of the local autonomy system, the status of
local governments was elevated.

planning and the establishment of major national
policies and plans and their implementation. In the

Thereafter, in the meeting for water quality restoration

case of the Sihwa District development plan, the

IROORZLQJWKH3UHVLGHQW¶VRUGHULQ LQZKLFK02(

Ministry of Agriculture and Forestry and the Ministry of

HVWDEOLVKHGZDWHUTXDOLW\UHVWRUDWLRQPHDVXUHV 02&7

&RQVWUXFWLRQKDGWKHOHDGUROHV$WWLPHVWKH\FRQÀLFWHG

02$) WKH .RUHD:DWHU 5HVRXUFHV &RUSRUDWLRQ

RYHUWKHXVHRIWKHODQGEXWLQFRQÀLFWVDPRQJDJHQFLHV

the Rural Development Corporation (present Korea

of the central government, disagreements were settled

Rural Community Corporation, or KRC), and local

through consultation or through the mediation by a

governments of the cities of Siheung, Ansan, and

higher government body such as the Economic Planning

Hwaseong took part. Moreover, in 2001 for better

%RDUG (3% 8QWLOWKHPLGVWKHORFDOJRYHUQPHQW

operation of the Lake Sihwa Water Quality Restoration

had little influence regarding the Sihwa District

Measures, the interagency Lake Shihwa Management

development project. In 1988, the local autonomy system

Committee was formed. It composed of the Vice-

was revived, and in 1991, the first local elections were

0LQLVWHURI020$)DVWKHFRPPLWWHH¶VFKDLUPDQVHYHQ

held through local assembly. However, the assembly

other representatives from the central government, six

was only half a local assembly as there was no election

from local governments, three from K-water and related

for the local assembly chief; the reason for which was

organizations, and four from civil society organizations for

that the assembly relied on central government funds

a total membership of 21. This close to half represented

and authority. In addition, the local governments viewed

the central government, with the other half representing

the Sihwa District Development Project and the central

the locality. In this way the local governments attracted
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interest and gained capability, and lodging local level

on pending issues took place in the consultative group

problems. Through efforts to raise local quality of life

of the council. Moreover, the decision making system

and strengthened by the administrative decentralization,

within the council was not one of majority rule but of

they, in suggesting the direction of development with

consensus so that the views of local governments could

UHJDUGWR/DNH6LKZDLQWHQGHGWRUHÀHFWWKHLQWHUHVWRI

EHPD[LPDOO\UHÀHFWHGDQGDEDODQFHGFRQVXOWDWLRQFRXOG

the region in central government policies. However, the

be drawn.

central government was still in charge of formal policy
decision-making while the local governments were

Spatial Organization of Water Administration

merely participating in that process. They emphasized
the need for a larger budget in the implementation of the

Lake Sihwa does not fall under Korea’s general

water quality improvement measures and their status as

water management system. While Korea’s water

victims from the water pollution. However, they clould

management is based on river basins, Lake Sihwa is

only suggested basic measures.

managed as a seawater lake. Korea’s water management
is generally led by the central government. However,

After it was settled in December 2000 to accept Lake

within water quantity management, water for domestic

Sihwa a saltwater lake, the opinions of the local residents

use and industrial use and flood prevention falls under

were collected, and a local bond formed. These efforts

WKHSXUYLHZRI02/,7DQGZDWHUIRUDJULFXOWXUDOXVH

were made to minimize frictions with the residents. The

is managed by MAFRA. The water quality of rivers

influence of the local governments had grown to the

LV02(¶VMXULVGLFWLRQ7KHPDQDJHPHQWRI.RUHD¶V

point that the Korea Water Resources Corporation and

rivers is divided into national rivers and local rivers,

.$5,&2ZRXOGKDYHWRPDNHUHTXHVWVWRWKHPXQOLNH

and the management of local rivers is the jurisdiction

before. However, there was no consensus among local

RIORFDOJRYHUQPHQWV%DVLQPDQDJHPHQWLVSKDVHGLQ

governments with regard to the direction of Lake Sihwa’s

SDUWV02(PDQDJHVWKHEDVLQVRIWKH+DQ1DNGRQJ

development, with each having its own view.

Geum, and Yeongsan-Seomjin Rivers through a water
system management committee for each of these four

%HWZHHQDQGWKH6LKZD2UJDQL]DWLRQV

major rivers. These committees draft water quality

Policy Council existed as a formal consultation body, but

improvement plans and decide on the use of water

it failed to play an effective role. With popular opposition

system funds. Related departments and ministries, local

to the Sihwa District Long-Term Comprehensive Plan

governments, civil society organizations, businesses, and

GHYHORSHGDURXQGWKLVWLPH02&7LQSURSRVHGWR

experts participate in these committees. However, their

civil society organizations that all stakeholders participate

water quality management function is limited, and the

together in a council. In 2004, the formal body for

participation of local governments and other stakeholders

consultation between the government and residents called

is mere tokenism.

the Sihwa District Sustainable Development Council
was formed. Since the formation of the council, all

In the case of Lake Sihwa’s management, there is

major policies related to Lake Sihwa have gone through

a more progressive governance and decision making

the council. This council is not just for water quality

system. The execution of policies does take place at the

improvement but has been a policy making and revising

central government level, but discussion on local water

body with respect to development planning as well.

management issues goes through the Sihwa District

:KLOHWKHH[HFXWLRQRISROLFLHVZDVGRQHE\02&7

Sustainable Development Council and thereby allows the

and other parts of the central government, discussion

inclusion of local perspectives.
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Balance in Functional Specialization

and Construction to build the seawall, and the construction
completed in 1994.

In 1975, after the adoption of the West and South
Sea Coastal Land Reclamation and Development

Following the construction of the Sihwa Seawall

Plan by the Agricultural Development Corporation

and before the rapid, acute water quality degradation

(present KRC) until the completion of the Sihwa

EHFDPHDQDWLRQDOLVVXH0$))DQG02&7ZHUHGLUHFW

Seawall, all policies related to the lake were established

stakeholders. The Korea Water Resources Corporation

by the central government. The uses of Lake Sihwa

was in charge of overseeing the creation of the

and the reclaimable land was a point of disagreement

industrial land.

EHWZHHQ02$)DQG02&7KHFDXVHZDVWKDWZKLOH
02$)ZHQWDKHDGZLWKLWVDJULFXOWXUDOUHFODPDWLRQ

7KHUROHRI02(JDLQHGLPSRUWDQFHDIWHUWKHODNH¶V

IRUIRRGSURGXFWLRQSODQV02&DQGWKH,QGXVWULDO

pollution in 1996. As the release of the lake water into

Sites and Water Resources Development Corporation

WKHVHDZDVGHFLGHG020$)ZDVJUDQWHGWKHOHDG

(present K-water) requested the land to build factories

role. Moreover, with the discovery of the dinosaur egg

and residential zones. In order to minimize their

fossil in the reclaimed area, the Ministry of Culture and

differences, they convened 9 meetings from the

Tourism (MCT; present MCST) also took an interest

end of 1984 to September 1986 along with related

in the project. As part of the measures to address the

RUJDQL]DWLRQV 02& 02$) WKH ,QGXVWULDO 6LWHV

ZDWHUSROOXWLRQWKH(QYLURQPHQWDO2IIHQVH3UHYHQWLRQ

and Water Resources Development Corporation, the

&RXQFLOZDVODXQFKHGUDLVLQJWKHDXWKRULW\RI02(

Agricultural Development Corporation, and the Korea

However, the responsibility and implementation

Research Institute for Human Settlements (KRIHS)),

ZDVZLWK02&7DQGWKH.RUHD:DWHU5HVRXUFHV

but all ended in vain (Korean Association for Public

Corporation.

$GPLQLVWUDWLRQS +RZHYHUZKHQWKH(3%
which had been promoting national investments in

'XULQJWKH¿UVWKDOIWKHVDURXQGWKHWLPHRIWKH

heavy and chemical industries, judged that it was more

conversion of Lake Sihwa into a saltwater lake, a power

appropriate to dedicate a large portion of the Sihwa

shift occurred among government ministries. While

District for industrial use over agricultural use. As a

02&7KDGOHGWKHSURMHFWXQWLOWKDWWLPHWKHVWDWXVRI

consequence, the construction of industrial and urban

02(DQG020$)ZDVHOHYDWHG,QWKHHQYLURQPHQW

sites and counter facilities fell to the jurisdiction of the

RYHUGHYHORSPHQWPRRGRIWKHWLPH02(KDGD

Industrial Sites and Water Resources Development

greater voice. With the conversion of Lake Sihwa into

Corporation, while developing agricultural land and

DVDOWZDWHUODNH020$)WRRNWKHOHDGRYHUWKHODNH¶V

matters related to the freshwater lake were settled to be

management. Thus, a government-wide, comprehensive

taken over by the then Ministry of Agriculture, Forestry,

and systemic direction in management was made.

and Fisheries (MAFF; present MAFRA) after it had
received license to reclaim the land. It was decided

After the formation of the Sihwa District Sustainable

that water for agriculture would be supplied by turning

Development Council in 2004, Lake Sihwa is being

Lake Sihwa into a freshwater lake. In March 1987, the

managed through a socially inclusive and democratic

Industrial Sites and Water Resources Development

process where issues related to the Sihwa District are

Corporation signed a contract with Hyundai Engineering

consulted on by the stakeholders before being decided.
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Management Committee was formed. This committee

2-1-2. State-driven Policies

is composed of government, local authorities, and
Well-Organized Hierarchical Plans

related organizations. Therefore, it has the character

(National, Regional, Local, and Project Levels)

of a mixed public-private organization. Lake Sihwa’s
water quality improvement is being carried out with the

Korea’s development occurred under the seven Five-

Comprehensive Management Plan as its base; but in the

Year Economic (and Social) Development Plans that

¿UVWKDOILWVXIIHUHGIURPWKHFKDOOHQJHVRIGHWHUPLQLQJ

began in 1962 and ended in 1997. The second Five-Year

financial and managerial responsibility. Currently, the

Plan (1967-71) aimed to build self-sufficiency in food

plan is being implemented with more stability with the

production and industrialize the nation, and the third

roles of each ministry, department, organization, and

Five-Year Plan (1972-76) sought to develop the heavy

ORFDOJRYHUQPHQWVHWDQGWKH¿QDQFLDOEXUGHQGLVWULEXWHG

and chemical industries. Under these national objectives,
the Agricultural Development Corporation in 1975

Financial Support for the Project(Subsidies & ODA)

established the West and South Sea Coastal Reclamation
Development Plan and from 1982 to 1984 undertook a

For the water quality improvement, K-water, KRC,

EDVLFVXUYH\,QWKHFRUSRUDWLRQWKURXJK02$)

02/,702(DQGORFDOJRYHUQPHQWVLQWKH/DNH

DSSOLHGIRUOLFHQVHIURP02&7WR¿OODQGUHFODLPODQGLQ

Sihwa region are bearing the costs according to the scope

SXEOLFZDWHUV'XULQJWKHVDPHSHULRGLQ02&7

of their responsibility. In addition, the government is not

reported its Territorial Enlargement Project Launch Plan to

providing K-water or KRC with special subsidies related

WKH3UHVLGHQW,QUHVSRQVHWKH(3%FRQ¿UPHGWKH6LKZD

to the project. Even for local governments, besides the

District Development Priority Launch Plan. Following

environmental subsidies generally provided, there are

this plan, a survey for the appropriateness of developing

no special subsidies related to the project. Finally, as part

Sihwa District land was undertaken and the establishment

of the measures for improving water quality, to induce

of a master plan was assigned. After consultations among

reductions in wastewater discharge, no subsidies making

PLQLVWULHVZDV¿QLVQHGWKH6LKZD'LVWULFW'HYHORSPHQW

XSIRUSDUWRIWKHFRVWLQFXUUHGE\¿UPVLQWKHLQGXVWULDO

Master Plan was announced in 1986.

zones are provided.

When the completion of the Sihwa Seawall in 1994

Taxes and Levies

led to the lake’s water quality degradation and made the
problem a societal issue, the government systemically

In the Lake Sihwa Water Quality Improvement

introduced water quality improvement measures. In

Project, there are neither additional taxes or levies nor

XQGHUWKHOHDGRI02(UHODWHGDJHQFLHVWKH

H[WUDFKDUJHVQRUWD[UHGXFWLRQEHQH¿WV+RZHYHUIRU

Korea Water Resources Corporation, the Agricultural

firms that exceed their wastewater discharge quota,

Development Corporation, and local level stakeholders,

the pollution quota excess tax introduced in 2007 is

began efforts to tackle the problem under the Lake Sihwa

charged according to the Water Quality and Ecosystem

Water Quality Improvement Measures. In 2001, Stage

Conservation Act Chapter 4 Article 7.

1 of the Lake Shihwa Comprehensive Management
Plan was implemented, in 2008, Stage 2, and since

At the national level, buildings and facilities that

2012, Stage 3 of the plan is being implemented. To

discharge pollutants are charged a water quality tax (the

establish the plan and follow through with it, for

Charges for Release of Pollutants in Excess of Total

example in deliberating and regulating, the Lake Shihwa

Quantity) since 1992. This is one of the environmental
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improvement taxes, according to the polluter pays

could bring about partial results. More importantly, it

principle. This charge is paid to the Environment

was introduced under the understanding that systemic

Improvement Special Account. This then supports the

management of environmental problems such as land-

water quality improvement project and the development

based pollution sources had to be managed in the long

of environmental technologies that are a part of the

term. The target area covers the sea and basin areas,

Environmental Improvement Plan.

that directly affect Lake Sihwa’s interior including
Ansan, Siheung, and nearby towns and cities. From

Regulations

July 1, 2013 until December 31, 2017, the total amount
of each type of pollutant that can flow into the Lake

Until the 1980s, there were few sources of pollution

Sihwa Administrative Zone is being set and the pollutant

and no need for special regulations to prevent water

discharge loads are being managed within the discharge

quality deterioration (as it was before Sihwa District

quota limits.

was developed,). When factories and residential areas
were built in the area with the lack of enough wastewater

Since the establishment of the Sihwa District

treatment plants, the wastewater was dumped into

Sustainable Development Council, efforts are being

and polluted Lake Sihwa. The deterioration of the

made to prevent future environmental accidents. This is a

water quality occured until measures for water quality

remarkable progress as such prevention efforts are made

improvement were implemented, and guidance and

whenever new projects begin, rather than implementing

monitoring were in place. However, regulations were

regulations after an accident has occurred. From the

weak. In fact, up until the first half of the 1990s when

beginning, environmentally friendly development plans

major water quality incidents occurred in Nakdong

are being made. For example, in the Sihwa MTV project,

River and the other major rivers, water quality regulation

all the members of a civil society organization-including

systems were concentrated in the four major river basins.

public-private membership consulted together and

Even with the issue of Lake Sihwa’s water quality in

participated in the development plan to establish a plan

1996, environmental regulations still were not strictly

preventing causes of water quality pollution before they

applied. The Water Quality and Ecosystem Conservation

arise.

Act Chapter 4 Article 6 instituted later, in 2007, was
applied to the area surrounding Lake Sihwa among other

2-2. Market-oriented Institutions

UHJLRQV$FFRUGLQJO\¿UPVWKDWH[FHHGHGWKHLUSROOXWLRQ
and discharge quotas could be forced to halt operations,
KDYHWKHLUIDFLOLWLHVFORVHGRUEHVXEMHFWWR¿QHV

The Sihwa District Development Project, with the
development of land for agriculture, industry, and satellite
cities as its purpose, basically has an economic goal.

In July 2010, the Lake Shihwa Management Committee

The development method involves K-water or KRC,

introduced the Total Pollutant Load Management System

developing and then parceling or managing the land. As

to bring about improvement in the lake’s environment.

a result, commercialization is at its base despite its public

This was a response to changes in environmental

sector nature. As the executor of the project, K-water has

conditions arising from the circulation of seawater in

DSUR¿WFRVWVWUXFWXUHWRPDNHXSWKHFRVWVRIGHYHORSLQJ

the lake as a result of the regions development pressure

the land and improving the quality of Lake Sihwa by

and the installation of the tidal power plant. This system

selling the land and operating the tidal power plant. This

recognized that the building and operation of basic

sub-section looks into the market-oriented institutions

environmental facilities and the circulation of seawater

relating to the Sihwa District Development Project
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2-2-1. Market-oriented Laws and Administration

generated in exchange for license to use the public waters,
in accordance with the Permission of Reclamation and
2FFXSDWLRQRIWKH&RPPRQ6XUIDFHRI:DWHU

Property Rights and Surface Water Rights
From the perspective of property rights, the Sihwa

Scope of Private Participation in the Water Sector

District Development Project is clear. The Sihwa
Seawall formed a massive area of reclaimed land and

In the management of Korea’s water resources and

Lake Sihwa. This reclaimed land and Lake Sihwa use

the provision of water and sanitation services, there is

rights go to the investors of the seawall in proportion to

no law restricting the private sector participation. In

their investments. K-water, the undertaker of the Sihwa

fact, in sewerage services, private participation is active

District Development Project, parcels out the reclaimed

ZLWK 02( RIWHUPLQDOVHZDJHGLVSRVDO

land based on these rights and is selling the electricity

SODQWVEHLQJSULYDWHRSHUDWLRQV%7/RSHUDWLRQVLQ

generated by the tidal power plant. In this way, it is

VHZDJH SLSHV DQG %72 RSHUDWLRQV LQ ZDVWHZDWHU

recovering the invested costs.

disposal plants is becoming more active for the private
VHFWRU2QWKHRWKHUKDQGSULYDWHSDUWLFLSDWLRQKDVEHHQ

From the perspective of water rights, the Sihwa District
'HYHORSPHQW3URMHFWLVFRPSOLFDWHG02$)SODQQHG

excluded from water services due to opposition by local
governments, labor, and civil society organizations.

to supply the annually occurring 18 million tons of
freshwater resulting from the construction of the seawall,

The Sihwa District Development Project does not

as irrigation water for a massive scale mechanized

resemble general water resources management. Rather,

farming zone (Korea Water Resources Corporation,

this project, through the construction of the seawall, is

2005, p.64). However, upon the rapid deterioration of

closer to a land development project. Applicable laws

water quality following the completion of the seawall

and regulations include, rather than the River Act or

in 1994, water was circulated in from the sea and lake

the law relating to multi-purpose dams, the Industrial

water was allowed to circulate out to improve the water

Sites and Development Act. For land development

quality in the lake. In 2001, plans for a freshwater Lake

projects, private participation is encouraged, drawing

Sihwa were abandoned and the lake was maintained

large companies that seek to satisfy their demand for

as a saltwater lake. Consequently, supplying water for

land building seawalls and reclaiming land. Hyundai

agriculture became a challenge. The need to institute

Engineering and Construction, in the 1980s, constructed

water rights in Lake Sihwa disappeared, as obviously did

WKHVHDZDOOVRI/DNH*DQZHRODQG/DNH%XQDPQHDU

any potential water right holder.

Seosan and created the Seosan reclaimed area. The
Seosan reclaimed land (the first large-scale private

Nevertheless, K-water (in 2011) installed the Sihwa

sector reclamation project) was 104 million m2DQG¿UVW

Tidal Power Plant in the seawall, to take advantage of

used for farming and raising livestock. However, in

the difference in tides circulating between the lake and

2006 part of the land was designated and approved for

the sea and to earn revenue from generating electricity

the building of a commercial area, which is in progress

from the tidal plant. In operating the tidal plant, K-water

XQWLOWRGD\ .ZDWHU 2IFRXUVHPXFKRIRWKHU

is paying the Incheon Regional Maritime Affairs and Port

reclaimed lands also are being used for developing

Administration as an occupied area fee and a seawater

commercial and residential districts.

use fee. This is based on the amount of electricity

Republic of Korea Lake Sihwa Water Quality Improvement Project

●

035

In the case of the Sihwa District Development Project,

$QVDQWKH0LQLVWU\RI-XVWLFHWKH5RDG7UDI¿F$XWKRULW\

the central government and the public sector became

.R52$' WKH.RUHD(OHFWULF3RZHU&RUSRUDWLRQ

the lead actors through the government’s Five-Year Plan

.(3&2 DQG.5&DFFRUGLQJWRWKHEHQHILWVWKH\

and the territorial plan. As such, the public corporations,

received from the seawall’s construction (Korea Industrial

K-water and KRC, led the project’s implementation.

Development, 2001, p.212).

In order to recuperate investment in the project, the
land is being sold in parcels and commercialized. The

The Lake Sihwa Water Quality Improvement Project

Industrial Sites and Development Act also stipulates

from Stage 1 to Stage 2 of the Shihwa Comprehensive

that the project have commercialization as its base. To

Management Plan (April 1996-December 2011) cost a

speed up the completion of the project, compensation

total of 1.349 trillion won including the cost of building

for land and special status with regard to authorization

the tidal power plant (Lake Shihwa Management

and licensing are given to those undertaking the project.

&RPPLWWHHS 6WDJHRIWKHSODQ 2FWREHU
2012-December 2016) is expected to cost 652.5 billion

2-2-2. Market-oriented

won (Lake Shihwa Management Committee, 2012,
p.28). The cost of improving Lake Sihwa’s water

Cost Recovery

TXDOLW\LVEHLQJFRYHUHGE\WKH02/,70(.ZDWHU
KRC, the cities of Ansan, Siheung, Hwaseong, and

The costs involved in the Sihwa District Development

Gunpo, and Gyeonggi Province. Among the costs,

Project, which includes the improvement of Lake

installing wastewater treatment plants, maintaining

Sihwa’s water quality, are structured to be covered 100%

sewage pipes, and building basic environmental

through the parceling and selling of the reclaimed land

facilities take up a large share. K-water’s share of the

and operation of the Sihwa Tidal Power Plant. Even so,

investments for Stages 1 and 2 of the comprehensive

a part of the costs shouldered by the local and central

plan was 715.7 billion won, among which 646.6 billion

governments are met through tax sources. The costs

was spent. However, the costs of construction and

of building wastewater treatment facilities that local

operation of the tidal power plant is being recovered

governments are responsible for, are recovered through

WKURXJKSUR¿WVIURPSRZHUJHQHUDWLRQ13) The remainder

sewerage fees. River management costs, however, cannot

has mostly been recovered through land sales in the

be recovered through fees.

development project areas as explained below. In
-DQXDU\02&7UHTXHVWHGFKDQJHVLQWKHPHWKRG

The entire cost of constructing the Sihwa Seawall

of procuring funds for the water quality improvement

(623.0 billion won) was covered by K-water. Afterwards,

PHDVXUHVWR.ZDWHUDQG02(6XEVHTXHQWO\WKH

K-water began to recover costs through site development

investment funds of the water quality improvement

and through payments from local governments and

measures were taken care of through land sales in

organizations receiving benefits from the seawall’s

the Sihwa Stage 1 site enlargement project. That is,

construction. It recovered 96.7%, or 602.5 billion won, of

because according to the Restitution of Development

the costs by transferring them to sales of land in the Sihwa

Gains Act, environmental improvement costs are

MTV, Songsan Green City, and other project areas (Korea

stipulated to be reflected in the original project costs.

Industrial Development, 2001, p.212). The remaining

The costs of improving the environment are being

20.5 billion won was paid to K-water proportionally by

reflected accordingly. The unrecovered cost amounts

13) K-water. 2012. Status and Progress of the Lake Sihwa Comprehensive Management Plan. K-water Internal Document.
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to 92 billion won, and the reason is that the area whose

of an investment screening committee, business strategy

environment was improved using these funds was not a

FRPPLWWHHDQGWKH%RDUGRI'LUHFWRUV,QWKLVSURFHVV

newly constructed industrial site but an existing one in a

it analyzes future economic conditions, the possibility of

nearby area. Thus, the expenses could not be transferred

parceling, and expected rate of return. Then, it decides

to the land sales in the site enlargement project, as a

the timing and method of its investment. In the case of

review by the government considered that to violate

the Sihwa District Development Project when the lake

the polluter pays principle. Stage 3 of the Lake Shihwa

water quality issue arose, K-water decided take on the

Comprehensive Management Plan, which began in

burden of the water quality improvement. In return, it

2012, is also planned to have its initial investment funds

secured its Stage 2 project seawall management, and

recovered through land sales at original project cost.

tidal power plant construction concessions.

The water improvement costs invested by the local
JRYHUQPHQWVDQG02/,7GRQRWKDYHDGHGLFDWHG

2-3. Community-centered Institutions

recovery plan as they are being met by taxes.
2-3-1. Community-centered Laws and Administration
Private Sector Promotion Policy
'XULQJWKHHFRQRP\IRFXVHG¿UVWVWDJHRI/DNH6LKZD¶V
There was no particular private sector promotion

development, no rules or management structures related

SROLF\LQWKH6LKZD'LVWULFW'HYHORSPHQW3URMHFW2Q

to Lake Sihwa’s development allowing the participation

the contrary, the project incurred massive water quality

of various stakeholders existed. As policies changed

improvement costs during its course. Splitting these costs

to water quality improvement and environmentally

appropriately among the project undertakers required

friendly development, an institutional arrangement that

public management.

guaranteed the participation of the regional community in
the establishment and implementation of policies relating

In the first half of the 1980s—the early period of

to Lake Sihwa’s water quality improvement was created.

the project—however, there was an industrial need to

At the background of this change was the increase

support the private construction sector. This was because

in environmental awareness in the 1990s, with the

Korean construction companies were withdrawing from

appearance of national-level environmental organizations

large civil engineering projects in the Middle East. To

and community-centered and civil society organizations.

VROYHWKLVVHFWRUDODQGHFRQRPLFSUREOHPWKH(3%DQG

In the course of demanding Lake Sihwa’s water quality

other economic agencies made efforts to start the Sihwa

improvement and eco-friendly development, they grew

District Development Project early.

in solidarity with one another and due the environmental
cause at large.

Project Selection Criteria
The Lake Shihwa Management Committee formed in
While the Sihwa District Development Project began

2002 and the Sihwa District Sustainable Development

and progressed based on the central government’s plan,

Council formed in 2004 are the fruits of those trends.

it appropriately recovered part of the investments. The

The Lake Shihwa Management Committee is a joint

project executor, through an internal control process,

public-private organization made to unify decision

evaluates projects from economic and financial angles

making related to Lake Sihwa and to comprehensively

and decides whether or not to invest. K-water decides on

and systematically manage the lake. The committee’s

investments through its internal decision-making tools

IRUPDWLRQZDVOHGE\020$)DQGLWVPHPEHUVKLS
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FRPSULVHV WKH9LFH0LQLVWHU RI 020$) DV WKH

UHVROYHGXSDQGWKH¿QDQFLDOUHVSRQVLELOLW\VKDUHVIRU

committee chairperson, seven other members from the

raising Lake Sihwa’s water quality and environmentally

central government, six from local governments, three

friendly development were decided. K-water, as the

from related organizations, and four from civil society

executor of the project, was apportioned the greatest

organizations. The committee deliberates on key

¿QDQFLDOEXUGHQ

matters related to the lake’s water quality improvement
and environmental preservation and on the details of

Adequacy and Relevance of Information

implementing the Comprehensive Management Plan.
The committee was formed under the Prime Minister’s
directive in 2002.

The information that was made publicly available
EHJDQZLWKPHUHO\WKHUHVXOWVRIFRQ¿UPHGJRYHUQPHQW
policies in the early part of Lake Sihwa’s development.

In similar fashion, the Sihwa District Sustainable

In the water quality improvement and environmentally

'HYHORSPHQW&RXQFLOZDVIRUPHGXQGHU02&7¶V

friendly development sub-periods, the information

directive in January 2004. The council is jointly managed

released expanded to include information on the process

E\WKHFHQWUDOJRYHUQPHQWZLWK02&7¶VVXFFHVVRU

of deciding policies. This change occurred naturally

02/,7DQGFRPPXQLW\FHQWHUHGRUJDQL]DWLRQVLWVFR

as participation in policy making was extended

chairs are elected from both sides. The council has 53

beyond central government to local government and

members who represent the central government, local

community-centered organizations as well.

authorities, related organizations, community residents,
and experts. With the participation of many community

Until Lake Sihwa’s water quality problem became a

members and experts on environmental improvement

national issue in 1996, the government held the reigns

DQGGHYHORSPHQWSODQQLQJRIWKH6LKZD'LVWULFWFRQÀLFWV

of Lake Sihwa’s development. There was hardly the

that were formerly incurred by the government’s top-

notion of public information disclosure. The Sihwa

down approach are now under control.

District residents did not receive any information on
the development project except when the government

Effectiveness of Accountability Provisions and

made formal announcements through the media.

Arrangement
It was not until before the 1998 when law requiring
When the Lake Sihwa pollution problem was

public corporations to disclose information to the

televised and became a national issue in January 1996,

public to guarantee the public’s right to know had been

WKH3UHVLGHQWGLUHFWO\RUGHUHGWKH%RDUGRI$XGLWDQG

introduced. Therefore, the central government merely

,QVSHFWLRQWRLQYHVWLJDWHWKHFDXVHDQG02(WRSUHSDUH

conveyed policy results to local governments at the

water quality improvement measures. Subsequently,

time. In the case of the Lake Sihwa Water Quality

WKHUHZDV¿QJHUSRLQWLQJDPRQJERGLHVRIWKHFHQWUDO

Improvement Comprehensive Measures announced

JRYHUQPHQW)URPLWVVSHFLDODXGLWWKH%RDUGRI

E\02(LQPDQ\VWDNHKROGHUVSDUWLFLSDWHGLQ

Audit and Inspection concluded that the cause of

the drafting of the plan. However, the community and

the Lake Sihwa pollution problem was an overall

civil society were left out and uninformed during the

lack of environmental awareness among the central

course of preparing the measures, specifically in the

government, local governing authorities, businesses, and

deliberations and policy deciding processes. In contrast,

VRFLHW\DVDZKROH7KHFRQÀLFWVEHWZHHQJRYHUQPHQW

the Sihwa District Sustainable Development Council

agencies and between central and local government was

made every meeting public and accessible to private
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citizens. Also, their results were disclosed, making
policy making and execution transparent.

As the project entered the period when Lake Sihwa’s
water quality improvement became an issue and then
the period of environmentally friendly development,

Integrated Treatment of Water Planning and

the local municipal governments of Ansan, Siheung,

Development

and Hwaseong transitioned from being fragmented and
held in check to actively participating in policy making.

A comprehensive approach to water resources planning
and development is very important. In the early stage of

Moreover, many other local governing authorities
attempted to launch their own development plans.

Lake Sihwa’s development, a piecemeal approach was
taken in building the seawall and reclaiming the land with
the purpose of enlarging agricultural land and securing
agricultural water for that land. While both water quantity
and quality needed to be considered together, only the
water quantity necessary for the land’s development was
considered. In contrast, during the sub-period of Lake
Sihwa’s water quality improvement, the water quality
that was included in the goal of securing useable water in
land development improved the environment. During the
sub-period of environmentally friendly development, the
water ecology was considered to integrated tidal power
generation, tourism, and social elements into an inclusive,
comprehensive approach that is now being reflected in

In addition, environmental civil society organizations,
voiced their objections to the Sihwa Seawall since
before its completion. This prepared the way for the
lake’s pollution to become a societal issue. Under the
trends of organization and solidarity, it came to have
active participation in policy making and was able to
present their views on policy.
During the time of government monopoly on Sihwa
District development planning, sidelined district
residents, believing only the positive reports by the
press, expressed their views through various channels.
However, these views did not get reflected in policy

the project-related policy.

decisions. In this period, policy planning and execution
The case of Lake Sihwa’s development and water
quality improvement illustrates how centralized government

were done in parts under the general, overarching plan of
the central government.

power underwent a decentralization process. Through
the 1995 Stage 1 development process, development

%\FRQWUDVWLQWKHVZLWFKIURPWKHZDWHUTXDOLW\

planning thoroughly came about under the government’s

improvement period to the environmentally friendly

GLUHFWLRQ0DQ\FRQÀLFWVDURVHLQWKHSURFHVVHVSHFLDOO\

development period, the Sihwa District Sustainable

among government ministries, and these interministerial

Development Council faithfully played a mediative role

FRQÀLFWVZHUHRIWHQKDQGOHGE\WKH2I¿FHIRU*RYHUQPHQW

WRFRQWUROFRQÀLFWVDQGGLIIHUHQFHVLQRSLQLRQVEHWZHHQ

Policy Coordination.

the central government and the regional community.

<Table 13> Change in Stakeholder Participation Level
Early development period

Water quality improvement period

Eco-friendly development period

Level of
stakeholders’
participation

Central governmentcentered policy making
[Non-participation]

Central government-led,
Local government and NGOs suggest opinion
[Tokenism]

Government and civil society,
joint policy making
[Empowerment]

Information
release

Announcement of
governmental policy

Release finalized policy

Entire procedure of
decision-making is open

6RXUFH$XWKRUV¶WDEXODWLRQEDVHGRQ0LQ 
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2-3-2. Community-centered Policies

Lee, 2009, p.38). Seminars led by experts have promoted
better understanding of the issues and mutual learning.

Seen from an institutional perspective, the main actors

They have contributed to drawing out settlements amid

during Lake Sihwa’s development were the central

the differing interests of issue among participants. For

JRYHUQPHQW 02/,7DQG02( ORFDOJRYHUQPHQWV

example, an agreement regarding the Sihwa MTV

(Ansan, Siheung, and Hwaseong), environmental civil

project was reached through a long discussion among

society organizations, and the media. This section

participants. The development of the Sihwa MTV site,

examines how the structure of governance with respect

which was originally planned for 10.48 million m2, was

to Lake Sihwa’s development changed and also how

reduced to 9.26 million m2 via consultation (K-water,

the level of stakeholder participation and information

n.d.).

disclosure changed. Finally, the section also examines
the organization and operation of the Sihwa District

Level of Stakeholders’ Participation

Sustainable Development Council, which greatly
affected the above-mentioned governance structure.

A brief overview of categorizations of participation can
EHIRXQGLQ0LQ  3DUDSKUDVLQJ%UHWW S 

Impact of the Policy for Promoting Stakeholders’

he notes that “‘bottom-up systems’ based on participation

Participation (Education, Communication, Raising

have often been stressed in economic development”

Public Awareness

(p.21) and notes that Arnstein (1969, p.217) has
suggested an eight-category breakdown of participation

2QHUHVXOWRIWKHFDVHRI6LKZD'LVWULFW¶VGHYHORSPHQW

based on levels of empowerment (p.21). A more recent

was the participation of the many stakeholders in the

categorization by Pretty (1995, p.1252) uses seven

various policies related to the district’s development.

distinctions from “manipulative participation” to “self-

Among the causes, the Sihwa District Sustainable

mobilization” (p.22). Min prefers Pretty’s typology for

Development Council’s deliberation and decision process

LWVJUHDWHUFODULW\RIGH¿QLWLRQEXWVLPSOL¿HVLWIROORZLQJ

and disclosure of information are examined. When

Arnstein (1969, p.217) into non-participation, tokenism,

holding its meetings, the council invites an expert to lead

DQGHPSRZHUPHQWH[SODLQLQJWKHWHUPVDVIROORZV

a seminar in cases where the subject at hand requires
expert knowledge. To raise the seminar’s effectiveness,

Non-participation includes manipulative participation

stakeholder participation has been promoted, and the

and passive participation. Tokenism embraces

consultation process and results are being made available

participation by consultation, participation for material

to the public to increase public awareness.

incentives and functional incentives. Empowerment
contains interactive participation and self-mobilisation.

The council’s discussion structure consists of development

(p.23)

planning, atmosphere, and water quality and ecology
subcommittees. With regard to each subcommittee’s

Following Min’s simplified typology, stakeholder

discussion process and debated issues, they are first

participation continuously increased during the periods

discussed in the subcommittees and then enter a final

of Lake Sihwa’s development and water quality

discussion in the plenary council (Park and Hong, 2007,

improvement. From the beginning, the government

p.30). This consultation and deliberation process has

played the role of primary stakeholder. The government,

resulted in increased trust among stakeholders (Hong and

especially the central government, from the early part
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of the development plan, led the entire development

The media played a decisive role in raising Lake

process including in the water quality improvement

Sihwa’s water quality degradation problem as a society-

and environmentally friendly development periods.

wide agenda and in raising community and national

Accordingly, at the beginning stage of the project, the

interest in the matter. Across the sociocultural dimension,

focus was set on communication between and managing

with the growth of Internet culture from the second half

the interests of government ministries. Concerning the

of the 1990s, the water quality problem and other issues

local governments, the central government recognized

quickly spread through the Internet and other media.

their status as lower level organizations and permitted
their participation in presenting their perspectives.

(IIHFWLYHQHVVRI&RQÀLFW5HVROXWLRQ0HFKDQLVP

During the water quality improvement period after 1996
and in the course of establishing an environmentally

&RQÀLFWLVQRWZKROO\QHJDWLYH,XVWHDGLWKDVSRVLWLYH

friendly development plan, the participation of local

elements in that the process of its resolution allows the

governments was a given and the views of civil society

mistakes and failures of the past to be discarded through

organizations were communicated and collected from

experience and institutional change.

both sides. In the end, the Sihwa District Sustainable
Development Council became a consensus-based

At the beginning of Lake Sihwa’s development,
FRQÀLFWVEHWZHHQJRYHUQPHQWPLQLVWULHVZHUHKDQGOHG

decision-making body.

E\IRUPDOJRYHUQPHQWERGLHVVXFKDVWKH(3%DQGWKH
Examining the organization and governance structure

2I¿FHRI*RYHUQPHQW3ROLF\&RRUGLQDWLRQ'XULQJWKH

of the Sihwa District Sustainable Development Council

water quality improvement and environmentally friendly

may provide insights into the change in level of

development periods, informal consultative groups such

stakeholder participation and its effects

as the Sihwa District Sustainable Development Council
(at the time), in addition to formal government bodies,

The growth of community-centered organizations and

SOD\HGWKHFRQÀLFWUHVROYLQJUROH

the media played a large role in changing the dynamic
of stakeholders’ participation. Community-centered

The Sihwa District Sustainable Development Council

organizations had little cohesion or solidarity before Lake

consisted the diverse stakeholder participation the central

Sihwa’s pollution became a societal issue in 1996 and

government, local governments, local assemblies,

failed to grow as an association or network. However,

H[SHUWV FRPPXQLW\FHQWHUHG 1*2V DQG RWKHUV

the community-centered organizations organized

Moreover, the joint efforts to solve the pressing issues

themselves and became more structured following the

through relatively long open discussions among these

GHYHORSPHQWRI/DNH6LKZD%HLQJWKHUHFLSLHQWVRIWKH

stakeholders can be seen as a new alternative to the

proiect's economic, social, and environmental effects,

conflict-ridden government-monopolized development

it had impacts on the change. In the background of this

project.

change was the birth of the environmental movement
in Korea in the late 1970s; its progression to a citizens’

The particular consultation and decision-making

or civil society-based environmental movement in the

process of the Sihwa District Sustainable Development

mid-1980s; the rise of environmental awareness at the

Council offer some lessons. The results of council

national level in 1990s; and the emergence of sustainable

discussions are made available to those outside the

development discourse throughout society thereafter.

council. According to the council bylaws, “when
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preparing to hold a council meeting, the time, date,

RIHFRQRPLFVRFLDODQGODQGSROLF\%DVHGRQSODQV

location, and subject must be communicated at least

02$)DQG02&7HVWDEOLVKHGGHYHORSPHQWSODQV

three days in advance to each council member and

HDFKUHÀHFWLQJWKHLURZQLQWHUHVWV7KHVHZHUHDGMXVWHG

14)

Moreover,

IROORZLQJWKH(3%¶VGHFLVLRQV$IWHUWKH/DNH6LKZD

anyone may observe the meeting, and the meeting

water pollution issue of 1996 and the launch of the

results must be uploaded on the council web page. This

ORFDODXWRQRP\V\VWHPLQ02(HQYLURQPHQWDO

opening to the public increases the credibility of the

organizations, and local governments became important

discussion (Hong and Lee, 2009).

players in policy decision-making. These actors, who

announced on the council homepage.”

had been merely bystanders in the first part of the
%HIRUHHDFKFRXQFLOPHHWLQJUHOHYDQWDQGQHFHVVDU\

development project, became members of the Lake

information for the issue to be discussed is shared.

Shihwa Management Committee launched in 2001

This resolves information asymmetry. When expert

and the Sihwa District Policy Council that existed

knowledge is required, an expert is invited to lead a

from 2000 to 2003. More importantly, they played key

seminar. Through this cooperative learning, trust is

decision-making roles in the consultative body of the

EXLOWDPRQJDOOWKRVHLQYROYHGDQGPDQ\FRQÀLFWVDQG

Sihwa District Sutainable Development Council formed

differences in opinion between civil society and the

in 2004.

government can be resolved and policies satisfactorily
made.

Despite the change in the decision-making structure,
02/,7DQGRWKHUPLQLVWULHVKDYHPDLQWDLQHGLQÀXHQFH

2-4. Concluding Remarks

and leadership in the Sihwa District Development
Project. Central government subsidies in the Sihwa

The Sihwa District Development Project shows

District Development and Lake Sihwa Water Quality

how the state-centered institutional structure shifted

Improvement Projects are insignificant. Nevertheless,

to a community-inclusive institutional structure due

02/,7 KDV UHWDLQHG WKH ULJKW WR DXWKRUL]H DQG

to the political, economic, social, environmental, and

license projects. This is mainly because its affiliated

technical exogenous factors. In the first period of

organization K-water, the project undertaker, shoulders

the Sihwa District Development Project, the central

most of the costs associated with improving the water

JRYHUQPHQWDQGLQSDUWLFXODUWKH(3%02&02&7

TXDOLW\RIWKHODNH02(KROGVWKHDXWKRULW\WRUHJXODWH

DQG02$)OHGWKHSURMHFWZKLOHPDQDJLQJLWVLQWHUQDO

Lake Sihwa and the basin area and has been increasing

FRQIOLFWLQJLQWHUHVWV7KH(3%¶V)LYH<HDU(FRQRPLF

LWVLQÀXHQFHWKURXJKWKHWRWDOSROOXWDQWORDGUHJXODWLRQ

DQG6RFLDO 'HYHORSPHQW3ODQV02$)¶V:HVWDQG

based on the 2007 Water Quality and Ecosystem

South Sea Coastal Reclamation and Development Plan,

Preservation Law and the Total Pollutant Load

DQG02&7¶V6LKZD'LVWULFW'HYHORSPHQW3ULRULW\

Management System, adopted by the Lake Shihwa

Launch Plan particularly played important roles. As

Management Committee’s decision in 2010.

indicative plans, the Five-Year Plans set the direction

 KWWSZZZVLKZDVGFRP
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6RXUFH.ZDWHU

<Picture 4> The Sihwa District

From a market perspective, the Sihwa District
Development Project and the Lake Sihwa Water

determines cost recovery shortfalls and makes up for
WKHPZLWKJHQHUDO¿QDQFHV

Quality Improvement Project depends heavily on the
division of the input cost burden and on the project cost

From the community-centered perspective, the

recovery. The cost recovery is basically structured on

participation in decision-making of community-centered

parceling and selling reclaimed land and operating the

organizations, local governments, and local residents

Sihwa Tidal Power Plant. The project undertakers such

has markedly advanced during the course of the Sihwa

as K-water undertook the costs of building the seawall

'LVWULFW'HYHORSPHQW3URMHFW,QWKHSURMHFW¶V¿UVWVWDJH

and improving the water quality and are recovering the

the central government decided policies, announced

costs, having acquired the right to develop and parcel

WKHPDQGZHQWQRIXUWKHU%HWZHHQDQGWKH

out land and build and operate the tidal power plant.

central government listened to the opinions of the local
governments, civil society organizations, and district

The costs of managing rivers and other costs

residents and allowed their feedbacks in project-related

shouldered by the central and local governments are

policies. After the consensus-based decision-making

covered by general tax sources. The installation of

body the Sihwa District Sustainable Development

wastewater treatment plants and sewers and costs

Council was formed in 2004, community-centered

associated with their operation and maintenance are

stakeholders began to participate as major decision

being collected through residents fees by the local

makers.

governments. Like other regions, the Sihwa District
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Secondly, the objective to remove factories from the

IV. Performance of the Project

Seoul area into other areas also appears to have been
achieved. The number of businesses in Ansan, Siheung

1. Generic Performance

and Hwaseong has increased greatly from 3,729 in 1994
to 6,312 in 2009, or by 160%, which is higher than

1-1. Attainment of Project Objectives

the growth in the number of businesses in Gyeonggi
The objectives of the Sihwa District Development

Province as a whole.16) Thus, the development project

Project, to remove the factories and relocate some of the

has brought many factories, businesses, and people and

population in Seoul to other areas, appear to have been

has contributed to establishing the basis for the local

attained. As shown in Table 14, the population in the

development.

Lake Sihwa basin has increased by 249% from 389,612
LQWRLQ2QWKHRWKHUKDQGWKH

In addition to those two initial goals, the objectives of

population in Seoul increased by just 1.88% compared to

the Lake Sihwa Water Quality Improvement Measures

the increase in percentage of urban population by 16.4%

KDYHEHHQPHW'XHWRVHYHUHZDWHUSROOXWLRQWKH&2'

15)

over the same period (Table 14). While the population

level of the Lake Sihwa reached 17.4 ppm in 1997.

of Seoul did not decrease in absolute terms over the 20-

After multiple short- and long-term measures were

year period, it grew at a far slower rate compared to the

LPSOHPHQWHGWKH&2'OHYHOGHFUHDVHGWRSSPLQ

national rate of urbanization and decreased in absolute

2012.17) This is a successful result in that it is lower than

WHUPVLQWKHODWWHUKDOIRIWKHSHULRG7KH6LKZD%DVLQ V

the 1994 level (5.9ppm) when the Sihwa Seawall was

GHYHORSPHQWOLNHO\FRQWULEXWHGWRWKLVRXWÀRZ

completed.18)

<Table 14> Population Movement in Seoul and Sihwa
District
Administrative district
Seoul

1985

1995

2005

1-2. Timeliness of the Project
The construction of basic environmental facilities

9,639,110 10,231,217

9,820,171

incorporated in the Lake Sihwa Water Quality Improvement

6.1

-4.0

Measures were supposed to be completed before the

510,314

681,590

Rate of increase (%)
Ansan ①

construction of the cofferdam was completed in 1994, but

Siheung ②

163,671

133,443

389,638

Hwaseong ③

225,941

158,590

288,718

389,612

802,347

1,359,946

WUHDWPHQWSODQWZDV¿QLVKHGLQ+RZHYHUWKH/DNH

105.9

69.5

Sihwa Water Quality Improvement Measures for water

Total(①+②+③)
Rate of increase (%)
6RXUFH6WDWLVWLFV.RUHD

this did not happen. In fact, the construction of the Sihwa

quality have been carried out for planned.19)

 6WDWLVWLFV.RUHD0263$'DWDRQ5HVLGHQW5HJLVWUDWLRQ3RSXODWLRQRI&LWLHVKWWSNRVLVNUJHQBHWOVWDUWMVS"RUJ,G  WEO,G '7B
%$ FRQQBSDWK , SDWK $FFHVVHG-XO\
 6WDWLVWLFV.RUHD*\HRQJJL3URYLQFH%DVLF6WDWLVWLFVRQPLQLQJDQG0DQXIDFWXULQJ,QGXVWU\KWWSNRVLVNUJHQBHWOVWDUWMVS"RUJ,G 
 WEO,G '7B) FRQQBSDWK , SDWK $FFHVVHG-XO\
17) Water quality data from the national marine environmental monitoring system.
18) Ibid.
19) Interview with Wonho Kim of K-water Sihwa Regional Division and survey of other stakeholders.
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2[LGDWLRQSRQGVRQHRIWKHVKRUWWHUPPHDVXUHV
were installed in Ansan Stream, Sihwa runway water

from nearby industrial complexes worsened the water
quality.

DQGPDLQZDWHUZD\LQ2FWREHUULJKWDIWHUWKH
PHDVXUHVZHUHFRQ¿UPHG7HPSRUDU\LQWHUFHSWLQJSLSHV

The budget invested in the implementation of

ZHUHDOVRLQVWDOOHGIURP2FWREHUWR)HEUXDU\

Stages 1 and 2 (1996-2011) of the Lake Sihwa Water

$IWHUWKHWHVWVSUD\LQJLQ6HSWHPEHUDQG2FWREHU

Quality Improvement Measures (i.e. not including

1996, chemicals were sprayed on the lake according to

the tidal power plant), including the installment and

circumstances starting 1997 to alleviate water quality

operation of wastewater treatment plants and other basic

degradation. 100 units of submersible aerators were

environmental facilities and stream maintenance, adds

installed in November 1996. Sediment dredging was

up to 893.2 billion won (Lake Shihwa Management

planned for the second half of 1997, but it was stopped

Committee, 2012). Although the budget spent is

due to the risk of elution of heavy metals and low

considerable, the large investment in the water quality

economic feasibility. Since July 1997, seawater has been

improvement measures was effective and appropriate as

circulated into the lake through the seawall sluicegate.

WKH&2'OHYHORI/DNH6LKZDLQKDVEHFRPHORZHU
WKDQWKH&2'OHYHORI3DUWLFXODUO\WKHFRQVWUXFWLRQ

The capacity of the Ansan sewage treatment plant,
one of the long-term measures, was supposed to be

of the tidal plant to improve the water quality as well as
to secure eco-friendly energy was highly necessary.

3

expanded to 534,000 m GD\E\EXWWKHFDSDFLW\
was expanded to 385,000 m3GD\E\ .RUHD:DWHU
Resources Corporation, 2005. p. 110).

2. Economic Performance
7KH%DQZHRODQG6LKZDLQGXVWULDOFRPSOH[HVZHUH

1-3. Appropriateness of Investment

established as an integrated complex in order to ease the
The heavy expenses spent on the water quality

dense agglomeration of people and factories in Seoul

improvement could have been saved to some extent, if

since the 1970s. It is the biggest integrated complex for

the development project’s environmental impact was

small and medium businesses and is the so-called “waist”

carefully considered from the planning stage of the

of the national industrial production system, producing

project. As a matter of fact, the environmental impact

parts and materials for key industries such as IT,

assessment conducted in 1988 required the wastewater

semiconductors, and automobiles. This huge complex

to be treated in the Sihwa sewage treatment plant before

accounts for 46.2% of the total industrial complex area

20)

being discharged into the open sea.

However, due to

the lack of investment sources from relevant agents,

in Gyeonggi Province and 87% of industrial complex
employment in Gyeonggi Province.21)

basic environmental facilities were not ready before
WKHVHDZDOO¶VFRPSOHWLRQ7KXVWKHZDVWHZDWHUÀRZLQJ

20) Interview with Wonho Kim of K-water Sihwa Regional Division (23 July 2013).
 6WDWLVWLFV.RUHD*\HRQJJL3URYLQFH%DVLF6WDWLVWLFVRQPLQLQJDQG0DQXIDFWXULQJ,QGXVWU\KWWSNRVLVNUJHQBHWOVWDUWMVS"RUJ,G 
 WEO,G '7B) FRQQBSDWK , SDWK $FFHVVHG-XO\ 
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<Figure 13> Population Trends in the Sihwa Area

In the circumstances where the youth population is

2-1. Contribution to Regional Production

decreasing due to aging population and low birth rate,
2-1-1. Population of Ansan, Siheung, and Hwaseong

the population growth in the area is important to local
development projects such as to the development of

Although the population of Korea from 1992 to 2010

industrial complexes.

has increased annually by an average of 0.7%, youth
population (between 20 and 40 years old) has decreased
annually by 0.7% in the same period.

22)

As mentioned earlier, the number of businesses in

The total

Ansan, Siheung, and Hwaseong has dramatically

population and youth population of Ansan, Siheung,

increased from 3,729 in 1994 to 6,312 in 2009. This

and Hwaseong in the same period have increased

represents a higher growth rate in the number of

annually by 5.7% and 3.2% respectively.

23)

businesses than for Gyeonggi Province.24) These results

<Table 15> Economic Concentration Effect of Industrial Complexes
1994

2000

2005

2009

Gyeonggi
Ansan,
Ansan,
Ansan,
Gyeonggi
Ansan,
Gyeonggi
Gyeonggi
Province Siheung,
Siheung,
Siheung, Province
Siheung,
Province
Province
(B)
Hwaseong (D)
Hwaseong
Hwaseong
(A)
Hwaseong (C)

(A/B)
*100

(C/D)
*100

No. of Businesses

24,207

3,729

29,022

6,993

37,903

10,612

20,112

6,312

83.1%

169.3%

No. of Employees
(Monthly Avg.)

761,168

183,053

748,864

215,714

887,750

277,313

726,109

246,134

95.4%

134.5%

Output

75,398

19,077

147,611

42,100

200,826

70,311

235,753

78,941

312.7%

413.8%

Value Added

35,188

7,927

63,700

15,643

85,847

29,592

96,161

29,518

273.3%

372.4%

8QLWV%XVLQHVVHV(PSOR\HHVELOOLRQ.5:
6RXUFH*\HRQJJL3URYLQFH

 6WDWLVWLFV.RUHD0263$'DWDRQ5HVLGHQW5HJLVWUDWLRQ3RSXODWLRQRI&LWLHVKWWSNRVLVNUJHQBHWOVWDUWMVS"RUJ,G  WEO,G
'7B%$ FRQQBSDWK , SDWK $FFHVVHG-XO\
23) Ibid.
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can be attributed to the economic concentration and

to 2010 was 54.2, and the ratio for Ansan, Siheung, and

centralization effect owing to the industrial complexes.

Hwaseong for the same period is higher than the national
average.27)7KHDYHUDJH¿VFDOVHOIUHOLDQFHUDWLRRI6HRXO
for the past 10 years is 92.5%, which is high above the

2-1-2. Employment Effect

national average.28) Compared to the national level,
The number of employees in Ansan, Siheung, and

H[FHSWIRU6HRXOWKH¿VFDOVHOIUHOLDQFHUDWLRRI$QVDQ

Hwaseong has increased 1.3 times from 183,053 in

Siheung, and Hwaseong is higher. This indicates that

1994 to 246,134 in 2009, surpassing the figure of

the Sihwa District Development Project has contributed

25)

Gyeonggi Province in the same period. As explained

to alleviation of the dense population of and economic

above, the Sihwa District Development Project seems

centralization in Seoul. However, other areas such

to have increased the regional employment rate.

as North Gyeongsang Province (27.6%), Gangwon
Province (26.8%), North Jeolla Province (23.4%) and

Value added and production per employee of Ansan,

South Jeolla Province (18.7%) show far lower (by 30%)

Siheung, and Hwaseong in 1994 were larger than those

fiscal self-reliance ratios than the national average.29)

of Gyeonggi Province but became smaller in 2009. 26)

Since the gap between the metropolitan area and other
provinces is large, the Sihwa District Development

2-1-3. Alleviation of Regional Imbalances

Project has resulted in intensified regional imbalances
although it alleviated the dense population problem and

Korea’s average fiscal self-reliance ratio from 2000

income disparity in the Seoul Metropolitan Area.

80.0

60.0

40.0
Ansan
Siheung
20.0

Hwaseong

0.0
2001

2001

2001

2001

2001

2001

2001

2001

2001

2001

2001

2001

2001

2001

6RXUFH6WDWLVWLFV.RUHD
1RWH5DWHRI)LVFDO,QGHSHQGHQFH   ORFDOWD[QRQWD[UHYHQXH ORFDOJRYEXGJHW

<Figure 14> Rate of Fiscal Independence

 6WDWLVWLFV.RUHD*\HRQJJL3URYLQFH%DVLF6WDWLVWLFVRQPLQLQJDQG0DQXIDFWXULQJ,QGXVWU\KWWSNRVLVNUJHQBHWOVWDUWMVS"RUJ,
G  WEO,G '7B) FRQQBSDWK , SDWK $FFHVVHG-XO\ 
25) Ibid.
26) Ibid.
 6WDWLVWLFV.RUHD)LVFDO6HOIUHOLDQFH5DWLRRI&LWLHVKWWSNRVLVNUJHQBHWOVWDUWMVS"RUJ,G  WEO,G '7B</ FRQQBSDWK 
, SDWK 16, $FFHVVHG-XO\ 
28) Ibid.
29) Ibid.

Republic of Korea Lake Sihwa Water Quality Improvement Project

●

047

2-1-4. Adoption of Innovative Technology

in the world (as of September 2013). The tidal plant was
built in 2002 to be the largest in the world and to increase

For the water quality improvement of Lake Sihwa,

the water quality improvement effect of seawater

various technological measures were tried. Among

FLUFXODWLRQLQWRWKHODNH$VLWZDVWKH¿UVWLQWKHFRXQWU\

them, the constructed wetlands and the tidal power plant,

entailing appreciable risk, the plant’s installation and

ERWKWKH¿UVWRIWKHLUNLQGVLQ.RUHDDUHVLJQL¿FDQWLQ

operation shows Korea’s strong will to adopt high and

terms of the adoption and deployment of innovative

innovative technologies. The Sihwa Tidal Power Plant,

technologies. As expansive constructed wetlands, the

as it was installed in the existing seawall, caused no

Sihwa reed wetlands, to treat the polluted stream waters

additional harm to the environment or controversy,

from the upstream part of the lake and provide habitats

and far from merely helping achieve the primary

for the wildlife, were adopted as part of the Lake Sihwa

objective of seawater circulation-facilitated water

Water Quality Improvement Measures in 1996 and

quality improvement reduced atmospheric pollution

opened six years later in 2002. In addition to creating a

E\WRQVSHU\HDURI&22) through ecofriendly

natural water quality improvement effect and preserving

energy production and is helping to ease Korea’s recent

biodiversity through constructed wetlands, the Sihwa

close-to-capacity electricity usage. Moreover, just like

Wetlands also host a center for research into the value

the Sihwa reed wetlands, the power plant is attracting

of preserving wetland ecosystems and an environment

tourists and contributing to the stimulation of the local

education center. After its opening, number of visitors

economy.

(from 116,000 in 2003 to 393,000 in 2012) increased
steadily, which is helping to stimulate the local economy.
7KH6LKZD7LGDO3RZHU3ODQWLVWKH¿UVWLQ.RUHDDQGLW
is also the largest capacity tidal power plant (252MW)

6RXUFH.ZDWHU

<Picture 5> The Sihwa Tidal Power Plant
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views so that the participants could gain a more objective

3. Social Performance

view and better understanding of the issue. Since the
3-1. Advancement of Stakeholder Participation

participants have discussions or meetings after studying
the issues from both perspectives, they are able to reduce

The Sihwa District Sustainable Development Council

the information and knowledge gap, and eventually they

has a consensus-based decision-making system. This

can reach honest agreements (Moon and Lee, 2012, p.79).

system prevents the dominance of decision-making by
the government, which controls the budget, or by the

Thanks to the successful operation of the council from

HQYLURQPHQWDO1*2PDMRULW\7KDQNVWRWKLVV\VWHP

2004 to 2008, the broken trust between the stakeholders

optimal agreements that satisfy both sides could be

ZDVUHVWRUHG2QH\HDUDIWHUWKHFRXQFLO¶VHVWDEOLVKPHQW

made, sometimes after an 18-hour-long discussion

the single-chair system changed to a co-chair system,

(Moon and Lee, 2012, p.76). If the decision-making

with one co-chair from government and another from

system were by majority vote, the decision could have

RXWVLGHWKHJRYHUQPHQW7KHFRFKDLUV\VWHPLVGLI¿FXOW

leaned toward one side, precluding a fair, unbiased

to establish if the two sides do not recognize each other

agreement.

as equal partners. The council has maintained and
developed mutual trust through 255 meetings since

This council announces all the results and conclusions

the council’s establishment in 2004 to 2010.30) Plus,

from official meetings and discussions through its

when the council was established, a provision was

website so that anybody including the local residents and

created stating that all plans of the development project

the general public can access the information regarding

including water quality improvement measures would

the project. This system minimizes the possibility

be reviewed from the beginning. This provision shows

of participants making irresponsible or groundless

the sincere willingness of the central government to

remarks. Thus, this system has enhanced objectiveness,

listen to various voices and has become the basis for

transparency, and rationality of participants’ opinions and

mutual trust building (Moon and Lee, 2012, p.74).

results (Hong and Lee, 2009).
Moreover, the governmental side has shared detailed
The common learning mechanism of the council,

information regarding the project almost unconditionally

which was intended to enhance understanding of points

with all involved participants, maximizing the effect of

at issue, has largely contributed to mutual understanding

VWDNHKROGHUV¶SDUWLFLSDWLRQ$Q1*2UHSUHVHQWDWLYHRQ

among stakeholders and reaching agreements. The

WKHFRXQFLOKDVFRQ¿UPHGWKLVVWDWLQJ³WKHUHZDVDFWLYH

common learning mechanism consists fact-finding

cooperation when there was a request for information”

activities (including eco-network basic surveys, clinical

(Hong and Lee 2009, p.37). During the development

tests of local residents, surface investigations for

planning subcommittee meeting on March 12, 2004, the

cultural assets, etc.) and seminar-type common learning

JRYHUQPHQWVLGHDFWLYHO\FRPSOLHGD1*2UHTXHVWIRU

(forecasting demographic or thematic demand, notion

the Sihwa Long-term Comprehensive Plan Research

of population density and estimate method, examples

Report (Hong and Lee, 2009, p.37). The information

of resource circulation types, ecological polis, etc.). As

sharing helped to maximize the effect of stakeholder

an example, participants invite experts with contrasting

participation and contributed to transparent agreements.

 6LKZD'LVWULFW6XVWDLQDEOH'HYHORSPHQW&RXQFLOKWWSZZZVLKZDVGFRP
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3-2. Improvement in Quality of Life

in the same period.32) While the development project has
contributed to the growth of GRDP of Ansan, Siheung,

It is estimated that the quality of life of local residents
has improved since the Lake Sihwa Water Quality

and Hwaseong, it also has increased regional imbalances
around the Seoul Metropolitan Area.

Improvement Measures were implemented in 1996.
First of all, the bad odor has disappeared, the water

The improved ecological environment of Lake Sihwa,

quality has significantly improved, and the lake has

as a public good, provides recreational space for the

become a leisure area for local residents. This can be

local residents regardless of gender and income level.

supported by a survey result verifying “the number of

Especially, among the annual visitors of Sihwa Reed

civil complaints for bad odor has been significantly

Wetland Park, 37.6% consists of students, which shows

reduced” (Moon and Lee, 2012, p.73). Plus, artificial

a high utilization rate by a socially and economically

2

reed wetlands (1,037,500m ) were established in the

vulnerable group (K-water, 2013).

Lake Sihwa basin in 2002 as an amenity along with an
eco-friendly learning center, and more than 300,000
people are visiting the wetlands each year.31) Siheung

4. Environmental Performance

began hosting a yacht tournament since 2003, providing
recreational activities to the local people. Moreover,

4-1. Water Quality Improvement

the Sihwa Seawall Road is considered one of the most
beautiful roads, providing more leisure space for local

In 2001, thanks to the water quality improvement
measures, Lake Sihwa’s water quality drastically

residents (Kyeong, 2012).

improved until Lake Sihwa was converted into a
3-3. Equity between Regions and Social Groups

VDOWZDWHUODNH%HIRUHWKHFRPSOHWLRQRIWKH6LKZD
6HDZDOOWKHZDWHUTXDOLW\RIWKHHQWLUH%DQZHRO%D\

As a result of the Sihwa District Development Project,

VWD\HGDWD&2'RISSP$VVKRZQLQ)LJXUHLQ

the GRDP of Ansan, Siheung, and Hwaseong has

January 1994, with the seawall’s construction completed,

increased by more than four times from 1994 to 2004,

the water quality quickly began to deteriorate, reaching

exceeding the GRDP growth rate of Gyeonggi Province

D&2'RISSPLQ)URPWKH&2'SHDNLQ

6RXUFH.ZDWHU

<Picture 6> Sihwa Artificial Reed Wetlands
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<Figure 15> Change in COD Concentration of Lake Sihwa

1997, when the Lake Sihwa Water Quality Improvement

The water quality of the Shin-gil, Hwajeong, and

Measures began full-scale, the lake’s water quality

Ansan Creeks in 2002 where misconnected wastewater

quickly improved. From 1999, the water quality stayed

SLSHVKDYHEHHQ¿[HGKDVLPSURYHGFRPSDUHGWRWKDWRI

DWD&2'RISSPDQGWKHELJJHVWUHDVRQIRUWKH

1997. Despite the reconnection of the pipes, the extent

improvement has been judged to be the circulation of

of water quality improvement in Shin-gil Creek, which

seawater into and out of the lake.

LVIORZLQJWKURXJKWKH6LKZDDQG%DQZHROLQGXVWULDO
complex, is smaller than that of other creeks. This is

Alongside the intake and release of seawater, the

because many factories have discharged wastewater

maintenance of sewers in the lake basin and the

illegally in spite of monitoring and reconnection of

prevention of polluted stream entering the lake (through

wastewater pipes (Korea Water Resources Corporation,

intercepting sewers) were also important measures. Thus,

2005, p.144). Unlike Shin-gil Creek, the Donghwa and

the water quality problem, owing to leaks of sewage

Samhwa Creeks flowing through farmland and where

and wastewater from pipe misconnections made over

pipes are not well maintained, show small improvements

the course of construction and management and non-

in water quality. Thus, K-water installed and is operating

SHUPLWWHGGLVFKDUJHRIZDVWHZDWHUIURP¿UPVZLWKLQWKH

DUWL¿FLDOZHWODQGVGRZQVWUHDPIRUWKRVHFUHHNVWRSXULI\

industrial sites, was markedly improved.

WKHZDWHUÀRZLQJLQWRWKHODNH

Lake Siwha (1996)

Lake Siwha (2012)

6RXUFH.ZDWHU

<Picture 7> Lake Sihwa Before and After Water Quality Improvement
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<Figure 16> Change in COD Concentrations of Local Rivers and Streams

In the case of fish biodiversity, the difference before

4-2. Increase in Biodiversity

and after the water quality improvement measures is
2QFHWKH/DNH6LKZD:DWHU4XDOLW\,PSURYHPHQW

more prominent. While only 2 species of fish could

Measures were implemented, not only did the water

be found in the lake in 1994 when the seawall was

quality improve but so did the ecosystem. According

completed, umber to increased becoming 9 in 2000. The

to a study on birds in the region by Professor Mubu

number of fish increased in the same period from 5 to

Yoon of Kyunghee University (Korea Water Resources

374 (see Figure 18).

Corporation, 2005, p.133), after the water quality
improvement measures started, the number of birds

After the segmentation of the seawall, the benthic

steadily increased since 1998. The 97 species present in

organisms that had died off or disappeared as a result

1998 increased to 132 species by 2010 (see Figure 17).

of the water quality degradation—lugworms, starfish,

2QO\DGDSWLYHVSHFLHVLQKDELWHGWKHDUHDLQDSSUHFLDEOH

clams, shrimp, and crabs—rapidly increased after the

numbers until, but the diversity has increased according

water quality improvement measures. This shows that

to the study in recent uears. The decrease in the

/DNH6LKZD¶VZDWHUTXDOLW\DQGODNHEHGKDGVLJQL¿FDQWO\

actual number of birds may be attributed to urban and

improved. Those aquatic species that had left the lake due

industrial development.

to the pollution following the construction of the seawall,
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<Figure 17> Number of Bird Species and Population of Lake Sihwa
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<Figure 18> Number of Fish Species and Population of Lake Sihwa

returned to the lake after the implementation of the water

population and employment in Sihwa District have

quality improvement measures, rapidly restoring the

increased can be attributed to the economic concentration

lake’s ecological environment for diverse lifeforms.

effect of the industrial complex. Furthermore, with high
fiscal self-reliance ratios of the three cities, the Sihwa
District Development Project has likely contributed to
WKHHFRQRPLFJURZWKRIWKH/DNH6LKZD%DVLQ+RZHYHU

5. Overall Performance

it intensified regional imbalances between the Seoul
First of all, the objectives of the water quality

Metropolitan Area and other provinces.

improvement measures have been mostly achieved.
The implementation and the invested cost of the

The Lake Sihwa Water Quality Improvement

policy instruments for improving the water quality

Measures has yielded socially significant performance.

were timely and appropriate. Since the environmental

Firstly, it involved many project stakeholders in the

impact of the development project was not carefully

decision-making process facilitating consensus-making.

considered, considerable funds were spent on the water

Through the improvement of Lake Sihwa’s water quality,

quality improvement measures. However, the switch

the measures have enhanced local residents’ quality of

to a seawater lake resulting in significant water quality

life. As a public good, restored Lake Sihwa provides

improvement and the installation of a tidal power plant

a place of leisure and ecological learning for the local

for water quality improvement and security of eco-

residents regardless of gender, social status, and income.

friendly energy, were highly appropriate as an investment
and effective.

Due to the water quality improvement measures such
as seawater circulation and installation and expansion of

Since the Sihwa District Development Project has

VHZDJHWUHDWPHQWSODQWVWKH&2'OHYHORI/DNH6LKZD

brought in many people and factories into Ansan,

has decreased below the 1994 level when the seawall

Siheung, and Hwaseong, the objectives of the project

was completed. Accordingly, biodiversity has increased

have been attained. Although the national youth

DQGWKHQXPEHUDQGNLQGVRI¿VKDQGELUGVLQWKHEDVLQ

population is decreasing, the fact that the youth

have also increased.
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2Q WKH ZKROH WKH /DNH 6LKZD :DWHU 4XDOLW\

Furthermore, this case presents an example of

Improvement Project has achieved its objectives across

clear decoupling between economic growth and

both the economic and environmental aspects evolving

environmental degradation. After 1999, as the output

to become socially inclusive in the process. Despite

of the Sihwa district has increased at a faster pace

setbacks in the deepening of regional imbalances

than previous years, the water quality simultaneously

and the untimeliness of environmental preparations

improved. Interestingly, the average annual growth rate

with regard to the seawall and the industrial sites, the

after 1999 (11.6%), which is eco-friendly development

ILQDOUHVXOWKDVEHHQSRVLWLYH7KH/DNH6LKZD%DVLQ

period, is higher than the average annual growth rate

has developed economically as shown by the GRDP

before 1999 (9.0%) (Figure 19). This shows that green

and employment data. The lake’s water quality has

growth strategy is actually feasible and is not hindering

been restored to pre-1994, pre-seawall levels, and

high rate of economic growth.

biodiversity has returned to the region. Moreover,
district residents, experts, and civil society organizations

This was possible because of the well-organized

have been brought into the decision-making process

development plan which is in harmony with national

through the Sihwa District Sustainable Development

development plans and water quality improvement

&RXQFLOPLWLJDWLQJFRQÀLFWVEHWZHHQJRYHUQPHQWDQG

measures, which were supported by strong political

community interests and building trust and cooperation.

commitment. In addition, of the Lake Sihwa water quality

Given the decrease in air and water pollution and the

improvement measures and the enhanced awareness

provision of amenities and leisure space, as well as the

of importance of environmental preservation among

environmentally friendly tidal power generation, Sihwa

the public have established basis for the environment-

District appears to be on track for environmentally

friendly growth. Furthermore, the cooperation in the

friendly and socially inclusive development according

Sihwa District Sustainable Development Council

to Stage 3 of the Lake Shihwa Comprehensive

between the government and the civil society was a

Management Plan.

VRFLDOO\VDWLVIDFWRU\GHYHORSPHQW,WUHÀHFWHGWKHQHHGV
of local residents including environmental concerns.
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<Figure 19> Evidence of WGG (Decoupling)
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2008
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V. Lessons Learned and Conclusion

a staggering 893.2 billion KRW. The costs of social
FRQÀLFWVDUHDOVRQRWOLNHO\WREHVPDOO'XULQJWKHWLPHRI

The Lake Sihwa Water Quality Improvement

greatest tensions among stakeholders, meetings and other

Project dramatically illustrates the success of water

group activities were frequent. Additionally, the costs of

and green growth addressing the grave danger to the

dealing with the many civil appeals are expected to be

environment brought about by economic growth-focused

large. The project also, in the course of accommodating

development. This chapter presents the lessons learned

stakeholders’ demands, was frequently changed or

from the perspectives of the possibility of attaining

interrupted. Moreover, this led to the participation of

the principal argument of this research, namely water

WKH%RDUGRI$XGLWDQG,QVSHFWLRQDQGRWKHUUHJXODWRU\

and green growth, and of the changes in and effects of

agencies. These expenses could have been avoided

state-driven, market-oriented, and community-centered

for the most part had the project pursued both Sihwa

institutions and policies.

District’s industrial and economic development together
with environmental value simultaneously from its start.

Social and environmental expenses can be reduced
through the pursuit of green growth.

Despite changes in the state’s role, the state
remains vitally important.

The water pollution of Lake Sihwa is Korea’s
representative case of environmental pollution brought

Since the Sihwa District Development Project

about by its economic development-centered growth.

was drafted until the end of the 1980s “growth first,

Progressed from the state of inadequate environmental

environment later” was the mainstream in Korea

investment, the development of the industrial zones and

when a large portion of it had been progressed. The

satellite cities degraded Lake Sihwa’s water quality to a

state gradually gave up some control to the market

&2'DVKLJKDVSSPLQ,WDOVRUHVXOWHGLQWKH

and the community, but it retained and exercised key

area’s low biodiversity with 103 kinds of birds in 1997

LQÀXHQFH)URPWKHSRLQWRIYLHZRIWKHDGPLQLVWUDWLRQ

compared with 146 in 2011. This environmental pollution

and the organization, the presidency displayed strong

damage has not been expressed in terms of monetary

leadership and gave to the economic agencies, starting

value, but Lake Sihwa’s ecosystem was seriously

WKH(3%FRQVLGHUDEOHFRQWUROOLQJSRZHUDQGUHVRXUFHV

harmed. The Sihwa District Development Plan initially

As the body responsible for setting and controlling

aimed for a freshwater lake in order to supply irrigation

WKHHFRQRPLFSROLF\DJHQGDWKH(3%VHWXSWKH)LYH

water. However, with the lake’s conversion to a saltwater

Year Economic (and Social) Development Plans and

lake, additional costs for expanding new useable water

managed conflicts among departments and ministries

sources were incurred. The effects of Sihwa District

concerned with economic and social development. In

Development Project Stage 1 on local residents’ health

order to support the industrialization policy from the

have not been weighed, but it is presumed that these

legal dimension, there were infant industry laws such

effects have been considerable. Especially, polluting

as the Steel Industry Promotion Law, the Shipbuilding

industries from the Seoul region moved in large numbers

Industry Promotion Law, and the Electronics Industry

to the Sihwa Industrial Zone. Losses due to the smell and

Promotion Law; and the Foreign Capital Induction Law

public resentment arising in response to the release of

designed to attract foreign capital; and the National

fumes, wastewater, and other toxic substances continued.

Development Comprehensive Plan Law for the systemic

Alongside this, the direct input costs in Lake Sihwa’s

enlargement of social overhead capital. From the policy

water quality improvement from 1996 to 2011 were

dimension, to nurture and promote exports of specific
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industries, expert loans, tax reductions, and infrastructure

Plan and the Sihwa District Development Plan through

provisions were implemented. Indicative plans were used

their reciprocal control process are being set and

to systematically utilize these policy instruments.

implemented.

In the Sihwa District Development and Lake Sihwa

7KHVWDWH¶VLQÀXHQFHLVGHFUHDVLQJZLWKWKHLQFUHDVLQJ

Water Quality Improvement Project, the government,

LQÀXHQFHRIFRPPXQLW\FHQWHUHGJRYHUQDQFHDSSURDFKHV

despite the change and decrease in its influence,

In Stage 1 of Lake Sihwa’s development, the state,

demonstrated considerable leadership. In the Sihwa

HVSHFLDOO\LQWKH(3%02&7DQGHFRQRPLFDJHQFLHV

District Development Project, the two policy ideas

monopolized the decision making structure. In Stage 2,

of making arable land for self-sufficiency in food

the decision making structure slowly transitioned into a

production and preparing a site for both factories located

joint structure with community-centered actors. However,

in or near Seoul to relocate to and small and medium

the state was ever important in the advancement and

enterprises, were in competition. This competition

success of the Sihwa development project. In spite of

RISROLF\LGHDVEDVHGRQWKH(3%¶VGHFLVLRQZDV

the change in the influence of the state, market, and

settled with the use of the land aimed primarily as an

community-centered actors and approaches, the state

industrial site and a satellite city and only secondarily

is playing a large role in the allocation of resources, the

as land for agriculture. This project is based on the

generation and distribution of information, the formation

National Development Comprehensive Plan Law and

of the legal system, and the establishment of plans.

the Industrial Location Law. From a policy perspective,

:LWKRXWWKHVWDWHLWLVGLI¿FXOWWRVXSSRVHWKDWWKHSURMHFW

the Five-Year Economic Development Plans, National

could have been successful or even implemented.

Comprehensive Development Plan, Sihwa District
Development Priority Launch Plan, and Sihwa District

The market’s role becomes emphasized in cost

Development Master Plan were used. In short, the

sharing and the configuration of rights.

planning of the Sihwa District Development Project was
decided and implemented through the government’s
leadership.

While the government played an important role
in Korea’s economic growth and environmental
preservation, the country’s operation is based on

Throughout the periods of Lake Sihwa’s water quality

capitalism. Private property is recognized and thoroughly

improvement and green growth, the roles of government

protected; commerce takes place based on market

agencies underwent significant change. Following the

principles; and the economy’s and society’s growth

ULVHLQWKHQHHGIRUZDWHUTXDOLW\LPSURYHPHQW02(¶V

is based on the pursuit of self-interest by market

LQÀXHQFHJUHZ2ZLQJWRWKHFRQYHUVLRQRI/DNH6LKZD

participants. This basic theme also applies to Korea’s

to a saltwater lake and the discovery of a dinosaur

water resources management. The government, through

KDELWDW 020$) DQG 0&7 UHVSHFWLYHO\ JDLQHG

the River Act and the law relating to multi-purpose

LQIOXHQFH02(OHGWKH/DNH6LKZD:DWHU4XDOLW\

dams, recognizes water rights increased through private

Improvement Measures in 1996, and through the

and public investment in rivers as dam usage rights.

pollution load assignment and regulation in 2007 and the

%DVHGRQZDWHUULJKWVGDPXVDJHULJKWVKROGHUVDUH

implementation of the Total Pollutant Load Management

able to recover their investment by collecting water

System, the Ministry’s water quality-related role greatly

fees from users. Rights for water use that has not been

increased. From 2001 on, the water quality improvement

accompanied by investment according to the River Act

aiming Lake Sihwa Comprehensive Management

require government permission. In addition, those rights

056 ●
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are limited to designated water withdrawal stations and

The assumption behind this policy was that citizens’

WLPHVWKHUHE\FRQWULEXWLQJWRWKHHI¿FLHQWDOORFDWLRQDQG

needs were homogeneous towards the economic

use of the scarce water resources.

growth. However, this assumption was repeatedly
challenged. In the first place, groups benefitting from

This basic theme applies to the Sihwa District

the economic sector and groups having to shoulder

Development Project. In Sihwa District’s development

the burden of environmental and social costs of the

and the Lake Sihwa Water Quality Improvement

development could be different, and there were many

Project, especially in the latter, leadership in and publicly

instances where the benefits and burdens were not

announcing cost sharing are important elements in the

evenly distributed. Moreover, stakeholder needs were

project’s operation and success. In this project, K-water,

not necessarily homogeneous. Many citizens sought

as the confirmed project undertaker from the stance of

environmental value, community value, social value,

ownership rights, is increasing its ownership rights in

and various kinds of values. The pursuit of this diversity

the developed land and parceling out the land to general,

of values became the background of the enlargement

based on those rights. Under this arrangement, K-water

of the environmental movement and the introduction

as the project executor is responsible for the entire

of the local autonomy system and community-centered

development costs of Sihwa District and most of the costs

SROLWLFVLQWKH¿UVWKDOIRIWKHV

of improving the water quality. It is recovering these costs
through the parceling of the land and the operation of the

In Sihwa District’s development and the Lake Sihwa

tidal power plant. State subsidies and support funds tied to

Water Quality Improvement Project, the diversity of

WKHSURMHFWDUHLQVLJQL¿FDQW&HQWUDOJRYHUQPHQWVXEVLGLHV

community and its desires, and their importance, are

are bestowed on the local governments, but these do not

evident. It goes without saying that Sihwa District

UHSUHVHQWDQ\VSHFLDOEHQH¿WVDVWKH\DUHSURYLGHGEDVHG

experienced faster economic growth than other regions

on the same standards by which funds are provided to

in Korea, and the income level is also higher. In spite

other districts in accordance with the water and sanitation,

RIWKLVWKHJURZWKILUVWSROLF\RIWKHILUVWVWDJHRI

ORFDO¿QDQFHDQGRWKHUHVWDEOLVKHGUHJXODWLRQV

Sihwa District’s development was seriously challenged
by the pollution of Lake Sihwa. A reexamination of

From the perspective of “getting the price right” too, it

the environmental value of Lake Sihwa began, and

is appropriate for the development project undertaker to

the discovery a dinosaur fossil site established the lake

shoulder the costs of environmental effects arising from

area’s cultural value. Through this course of events,

the development and recover those costs. However, there

WKHLQIOXHQFHRI02(0&7DQGRWKHUPLQLVWULHVDQG

is a need following a systematic analysis of the causes of

departments grew. Notwithstanding this change in the

Lake Sihwa’s water pollution to establish a cost-bearing

decision making structure of the government, there is

principle relating to the effects of developing the Sihwa

a need to pay attention to the community in the Sihwa

District, to pollution from other development in the basin,

project.

and to the opportunistic behavior of polluters.
The Sihwa District Sustainable Development Council,
Community participation is necessary for reflecting

the consensus-based decision making body inclusive

the community’s interests and for “greening.”

of community participation in joint decision making,
is exerting much influence not only in water quality

Until the end of the 1980s, the government’s basic

improvement but also in the setting the direction of the

policy theme was “growth first, conservation later.”

Sihwa District Development Project. For example, in
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2007 it helped reduce the Sihwa MTV development
2

2

are based on prior occupation of the land including or

project area from 10.48 million m to 9.26 million m ,

adjacent to the water source, whereas in the eastern part a

and it negotiated the Sihwa tidal power project. Simply

system of littoral rights is the mainstream. This difference

SXWWKHFRXQFLOJRHVEH\RQGUHÀHFWLQJUHVLGHQWV¶RSLQLRQV

in institutional characteristics will require a difference

on improving the environmental problem to making an

in policy mix to suit each situation. Likewise, the same

appropriate green growth model for the district.

policy instrument in such two different circumstances is
likely to show different results.

Policy mixes aimed at green growth can be applied
to each country and project based on the particular

The development of Sihwa District and the Lake

factors of the exogenous environment, legal

Sihwa Water Quality Improvement Project together are a

system, and institutional factors of the case.

successful case in which following changes in the state,
market, and community-related institutional framework

A country’s government, market, and community are

and policy mix, and development, environment, and

formed according to a nation's particular factors including

social participation are being harmonized and positive

history, culture, traditions, economy, society, natural

results achieved. The state has retained leadership and is

environment, and technology. In Korea’s case, the 1960s

participating throughout the water quality improvement

ZDVFKDUDFWHUL]HGE\VWDWHOHGHFRQRPLFJURZWKDQGWKH

and green growth sub-periods. Community-centered

JURZWKILUVWLGHRORJ\DQGLQVWLWXWLRQ$QXQEDODQFHG

actors are participating in decision-making at practically

economic policy of pursuing selective industrial and

an equal footing with the government. Institutionally,

regional policies was adopted. The government, through

the market is maintaining a structure of economic

various regulations and incentives, controlled the market.

incentives. This institutional policy mix is slowly but

However, the role of the state and the market changed

constantly changing following changes in the exogenous

PDUNHGO\IURPWKHV)URPWKHJRYHUQPHQWOHDGV

environment and institutional factors.

PDUNHWIROORZVVWUXFWXUHWKHVLWXDWLRQFKDQJHGWR
ZKHUHWKHPDUNHWOHDGVDQGWKHJRYHUQPHQWSOD\LQJD

Even within Korea, there are failure cases in which

VXSSOHPHQWLQJUROH7KHLPSOHPHQWDWLRQRIWKHORFDO

development and the value of the environment collide

autonomy system in the mid-1990s greatly improved

rather than complement each other such as in the

the political influence of the community and exerted a

Youngweol Dam Construction “whitewashing” in

ODUJHLQÀXHQFHRQWKHUHDOL]DWLRQRIKDUPRQ\DPRQJWKH

2000. For the integrated basin management of Korea’s

district’s economic growth and environmental and social

main rivers, many problems, including the failure of

value. However, unlike the claims of Lipset (1959) and

community participation to progress beyond mere

some modernization theorists, this change in roles is

tokenism, must be solved. This means that diverse forms

not a natural consequence of economic growth. That is,

of institutions and policies need to be made according

despite comparable economic levels among a number

to the diverse environmental and institutional factors of

of countries, each country expresses a different form

different basins.

of government, market, and community. Even within a
country, different institutional structures and frameworks
may form across regions, and a project undertaken
in different regions can have differing outcomes. For
instance, in the western United States, water rights
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<Table 16> Policies Implemented in the Sihwa Water Quality Improvement Project
Framework
Well-organized
hierarchical plans
(national, regional, local,
and project levels)
State-led
policy

project

Regulations
Cost-recovery status

driven

Harmonization between national, regional and local plans
 The 3rd Five-Year Economic Development Plan (1972-1976)

West and South Sea Coastal Reclamation Development Plan (1975)
Territorial Enlargement Project Launch Plan (1984)
Sihwa District Development Master Plan (1986) (Growth led by industrial complex)

Financial support for the Although no special subsidies for water quality improvement has been provided, the

Taxes and levies

Market-

Policies implemented

Private sector promotion
policy

policy

government granted executors rights to selling reclaimed land.
Water quality tax (1992)
Pollution quota excess tax (2007)
Water Quality and Ecosystem Conservation Act (2007)
Total Pollutant Load Management System (2010)
Costs were structured to be 100% recovered through selling reclaimed land and operation
of tidal plants
There was no particular private sector promotion policy since the executors were stateowned companies. However, the project aimed to boost economy by nurturing construction
companies and creating job opportunities.
Mainly based on central government’s decision

Project selection criteria (Executor’s analysis criteria: future economic conditions, possibility of parceling, rate of
return, etc.)
Impact of the policy for
promoting stakeholders’ The Sihwa District Sustainable Development Council established (2004)
Community- participation
centered
policy

Level of stakeholders’

Various stakeholders’ participation enhanced due to the 1st local government head election

participation

(1995) and the Sihwa District Sustainable Development Council (2004)

Conflict resolution
mechanism

The Sihwa District Sustainable Development Council established (2004)

such as rights to parcel and sell the reclaimed land. Plus,

Conclusion

it put innovative efforts into restoring the water quality
Throughout the Sihwa case, it is shown that pursuit

and generating renewable energy by installing Korea’s

of green growth actually could have reduced social and

first artificial wetland and constructing a tidal plant

environmental expenses. In Korea’s way towards green

with the world-largest capacity. Above all, it maximizes

growth, adequate policy mix consisting of state-driven,

stakeholders’ satisfaction about the policy by creating

market-oriented, and community-centered policies have

a council where all the stakeholders participate in the

paved the way for water quality improvement as well

GHFLVLRQPDNLQJSURFHVVDQGUHÀHFWWKHLUHQYLURQPHQWDO

as eco-friendly development. State’s strong leadership

and economic interests.

in propelling the development project and immediate
response to the water quality degradation incident was

As stated above, these policies cannot be applied

one of the key success factors. Alongside the well-

intact to other country’s cases as the circumstances vary

organized development plans, the government introduced

from country to county. However, the policies can serve

adequate taxes and levies as well as regulations to prevent

as a guidance for policy makers in other countries who

further environmental degradation. It has made the

are attempting to make a voyage of greener growth,

project executors actively participate in the water quality

not only for current generation but for the future

improvement project by offering incentives to them

generations.
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Executive Summary

,QWKLVUHSRUWZHIRFXVRQ0XUUD\'DUOLQJ%DVLQWRLQYHVWLJDWHWKHSRWHQWLDOSRVLWLYHLQÀXHQFHRIZDWHUWUDGLQJRQ
$XVWUDOLD¶VJUHHQJURZWKWKURXJKLPSURYHGZDWHUXVHHI¿FLHQF\DQGDIIHFWHGHQYLURQPHQWDOZDWHUÀRZV:HIROORZ
Saleth and Dinar’s (2004) institutional framework to analyze the interaction between institutions and water sector
performance. For the purposes of the analysis, we investigate not only the economic, social, political, environmental,
DQGWHFKQRORJLFDOOHYHOVLQZKLFKZDWHUWUDGLQJLQWKH0XUUD\'DUOLQJ%DVLQWRRNSODFHEXWDOVRWKHSROLFLHVDQG
institutions that mark project’s course from its planning phase in the 1990s until today and the changes in those
policies and institutions over the course of time.
2QHRIWKHPDLQOHVVRQVOHDUQHGE\WKLVDQDO\VLVLVWKDWGHVSLWHWKHSRWHQWLDOSUREOHPVRIIHGHUDOLVP±WKH
DXWRQRP\RIVWDWHVKLQGHULQJWKHDWWDLQPHQWRIIHGHUDOSROLF\JRDOV±ZDWHUUHIRUPVKDYHSURFHHGHGDSDFHZLWKWKH
VRFDOOHGVSLULWRI³FRRSHUDWLYHIHGHUDOLVP´$QDJUHHPHQWKDVEHHQDFKLHYHGLQWKH0XUUD\±'DUOLQJ%DVLQDPRQJ
federal states despite the presence of different water policies and objectives. The main purposes that have facilitated
the achievement of the agreement include clear institutional structure at the river basin level, well-defined state
level water laws and national policies, and strong enforcement of National Water Initiative (NWI). It appears that
DEDODQFHKDVEHHQDWWDLQHGEHWZHHQHFRQRPLFEHQH¿WVDQGDOORFDWLYHHI¿FLHQF\DQGVXVWDLQDEOHZDWHUUHVRXUFH
management. However, further research is required to assess the impact of other important socio-economic aspects
such as technological change and employment levels.

070 ●

Water and Green Growth Case Study Report 2

%DVLQFRQWULEXWHGWR$XVWUDOLD¶VJUHHQJURZWKIURPDQ

I. Introduction

institutional perspective. The question of institutions
became an important research topic in Economics,

1. Purpose of the Case Study

leading to the development of the theory of ownership
In this case study, we investigate how water trading in

and transaction cost theory that comprise what it is known

WKH0XUUD\'DUOLQJ%DVLQFRQWULEXWHGWRLPSURYHGZDWHU

as New Institutionalism. Institutions could be defined

use efficiency and affected environmental water flows

as behavioral rules that establish what is permitted and

and hence contributed to green growth in Australia. We

prohibited. Thus, the analysis of the construction and

examine the institutional and policy changes, the inter-

change of institutions can be used to understand social

and intra-state trades and the overall socio-economic

change (North, 2005). The Institutionalist approach is used

impact of the management of water in the Murray

to investigate how Australia’s water-trading scheme project

Darling basin. This case reveals how important the “green

attained what outcomes under which institutions and which

concept”—the consideration of the environmental and

policies. This report explores how the economic, social,

social aspects in addition to the economic one—is in

political, environmental, and technical exogenous factors

the efficient management of water resources for green

together with the Australia’s water-related institutional

growth. It also highlights the importance of institutional

framework and relevant policy mix led to the success or

strength in achieving green growth.

failure of the water-related green growth project.
Analytical Framework

2. Case Study Methodology
The report follows the analytical framework
developed by Saleth and Dinar (2004) The Institutional

New Institutionalist Approach

Economics of Water (see Figure 1). In order to analyze
In this report we use a New Institutionalist Approach

the interaction between institutions and water sector

to analyze how water trading in the Murray-Darling

performance endogenous and exogenous factors of

Water Law

Water Policy

t*OUFSTPVSDFMJOLT
t*OUFSSFTPVSDFMJOLT
t8BUFSSJHIUT
t$POøJDUSFTPMVUJPO
t"DDPVOUBCJMJUZ
t4DPQFGPSQSJWBUFQBSUJDJQBUJPO

t6TFQSJPSJUZ
t1SPKFDUTFMFDUJPO
t$PTUSFDPWFSZ
t8BUFSUSBOTGFST
t%FDFOUSBMJ[BUJPOQSJWBUJ[BUJPO
t5FDIOPMPHZQPMJDZ

Water Administration
t(PWFSONFOUMBZFST
t4USVDUVSFPGXBUFSBENJOJTUSBUJPO
t'JOBODFTUBòQBUUFSOT
t1SJDJOHGFFDPMMFDUJPOT
t3FHVMBUJPOBDDPVOUBCJMJUZ
t*OGPSNBUJPODBQBCJMJUZ
t5FDIOJDBMDBQBDJUZ

<Figure 1> Saleth and Dinar’s (2004) Analytical Framework
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change are identified and assessed. Exogenous factors

quantity-quality conflicts to drought-flood conditions.

refer to national or regional political systems, legal

Water institutions are defined as “an entity defined

systems, populations, economic factors, and natural

LQWHUDFWLYHO\E\WKUHHPDLQFRPSRQHQWVZDWHUODZZDWHU

and environmental factors. The water sector comprises

policy, and water administration” (Saleth and Dinar, 2004,

all water sources and uses (both consumptive and non

p. 95) and include the legal framework, policy regime,

consumptive), and all major water issues ranging from

and administrative or organizational arrangements.

Exogenous Factors
[Economic factors]
- GDP per capita, PPP
- Population density
- Urban population (% of total)
[Social factors]
- Gini index
- Higher education enrollment rate
- Employment to population ratio, 15+, female
[Political factors]
- Corruption Perceptions Index
- Political stability
- Environmental Regulatory Regime Index
[Environmental factors]

Choice of Policy Mix
[State/Administration]
- Well organized hierarchical plans (national,
regional, local, and project levels)
- Financial support for the project
- Taxes and levies
- Regulation
[Market]
- Cost-recovey status
- Private sector promotion policy
- Project selection criteria
[Community]
- Impact of stakeholders' participation
- Level of stakeholders' participation
$POøJDUSFTPMVUJPONFDIBOJTN

- Disaster
- Water quality (river)
- Water resource reserves (per capita)
- Freshwater withdrawal per capita per year
[Technical factors]
- Research and development expenditure (% of GDP)
- Number of patent applications per million people

Performance
[Generic performance]

Institutional Factors

- Achievement of project goal
- Timeliness
- Appropriateness of investment

[State/Administration]
- Balance between govemment layers
- Spatial organization of water administration
- Balance in functional specialization

[Economic performance]
- Contribution to GRDP
- Local job creation
- Alleviation of regional imbalances

[Market]
- Surface water rights
- Scope of private participation in the water sector
[Community]
- Effectiveness of accountability provisions &
arrangement
- Adequacy and relevance of information
- Integrated treatment of water planning and
development

[Social performance]
- Enhancement of people's health
- Improvement of quality of life
- Equity between social groups and genders
[Environmental performance]
- Improvement of water quality
- Biodiversity
- Safety from disaster

6RXUFH0RGL¿HGIURP6DOHWKDQG'LQDU 

<Figure 2> Institutional Framework Modified from Saleth and Dinar (2004)
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Saleth and Dinar’s institutional framework is re-

SUHGLFWHGDVWKHUHDUHVHYHUDOIHDWXUHVRIWKH0'%WKDW

categorized into state, market, and community (see Figure

do not necessarily lend themselves well to such policy

2) to take into account the arguments about the drivers

LQWHUYHQWLRQV)LUVWO\WKHUHLVWKHVKHHUVFDOHRIWKH0'%

and instruments of economic and social development and

covering an area equivalent in size to Tibet, or eight times

environmental conservation based on the state, the market,

the size of the UK, of around 1 million squared km. The

and the community. Clearly, the outcomes of a water-

river itself is 3780 km long, making it the 4th longest

related project will differ if its institutional framework

ULYHULQWKHZRUOGDQGLWÀRZVIURPWKH*UHDW'LYLGLQJ

was predominantly state-driven, market-oriented, or

PRXQWDLQUDQJHWRWKH6RXWKHUQ2FHDQ VHHFigure 3).

community-centered.
6HFRQGO\WKH0'%FRQWDLQVGLIIHUHQWZDWHUXVHUV
For instance, 45% of all irrigated land in Australia, 43%

3. Organization of the Report

of all farms, and over 70% of the total irrigated area of
Australia. The combined value of agriculture is said to be

The purpose of this report is to investigate the economic,

86EQ7KH0'%LVDOVRLPSRUWDQWLQWHUPVRIXUEDQ

social, political, environmental, and technological levels

VXSSO\UHVLGHQWLDODQGLQGXVWULDODVZHOODVFRQWDLQLQJ

LQZKLFKZDWHUWUDGLQJLQWKH0XUUD\'DUOLQJ%DVLQWRRN

numerous important wetlands areas.1) For instance, the

place; the policies and institutions that mark the project’s

city of Adelaide (population 1 million) obtains 40% of

course from its planning stage in the 1990’s until the

LWVZDWHUIURPWKHULYHU7KHFOLPDWHDFURVVWKH0'%

present; and the changes in those policies and institutions

is predominantly arid, with rainfall varying from 1,400

over that time. The project’s performance is analyzed and

mm in the East to 300 mm in the Northwest. Although

lessons drawn. Exogenous factors are examined first,

the largest water user in most cases is the agricultural

then institutional factors and the policy mix considered

sector, urban water users in various regions (including

together, and performance analyzed last.

$GHODLGH%DOODUDWDQG%HQGLJR KDYHEHQH¿WHGIURPWKH
purchase of entitlements and allocations by urban water
DXWKRULWLHV2QWKHRWKHUKDQGJRYHUQPHQWSXUFKDVHVRI

II. An Overview: Water Trading in the
Murray-Darling Basin
1. Geography, Water Resources, and Economic
Activity

water entitlements for the environment have increased
recently (NWC, 2010).
7KLUGO\WKHQDWXUDOÀRZRIWKHULYHUYDULHVFRQVLGHUDEO\
E\VHDVRQZLWKUDWLRVRIORZWRKLJKÀRZRIWHQLQWKH
UHJLRQRI$QQXDOYDULDWLRQVDUHDOVRODUJH$V

7KH0XUUD\'DUOLQJ%DVLQ 0'% LQ$XVWUDOLDLV

a consequence a great deal of investment in storage

synonymous with the successful introduction of cutting

capacity has taken place to smooth supply to all users.

HGJHPDUNHWEDVHGHFRQRPLFLQVWUXPHQWV 0%,V IRU

,QVXPWKHWRWDOVWRUDJHLQWKH0'%LVLQWKHRUGHURI

the management of water quantity and quality. The

35000 million litres, and many of these storage sites are

VXFFHVVRI0%,VLQWKH0'%FRXOGQRWKDYHEHHQHDVLO\

connected by canals.

1) Many of these sites are designated RAMSAR sites.
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6RXUFH0XUUD\'DUOLQJ%DVLQ$XWKRULW\ KWWSZZZPGEDJRYDX

<Figure 3> The Murray Darling Basin

/DVWO\WKH0'%LVDWUDQVMXULVGLFWLRQDOZDWHUUHVRXUFH

6RWKH0'%LVODUJHLVDVVRFLDWHGZLWKJUHDWXQFHUWDLQW\

Australia is a commonwealth of states and territories,

with regard to the water resources themselves, and

DQGWKH0'%FURVVHVWKHERUGHUVRIIHGHUDOVWDWHVDQG

has multifarious dependent sectors across several

2)

1 territory. It covers 75% of the area of New South

jurisdictions. For these reasons, an important coordination

Wales, 56% of Victoria, 15% of Queensland, 8% of South

problem among others related to water resource

Australia and all of the Australian Capital Territory.

management may result.

2) The states of Australia are New South Wales, Queensland, Victoria, South Australia, Tasmania, and Western Australia. The
WHUULWRULHVRI$XVWUDOLDDUH$XVWUDOLDQ&DSLWDO7HUULWRU\-HUYLV%D\7HUULWRU\DQGWKH1RUWKHUQ7HUULWRU\
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Furthermore, in the 1990s water demands and threats

2. Murray Darling Basin Institutions

to general water quality increased. It was increasing
scarcity and these general threats to quality that lead to
the institutional and policy reforms that we see today.

As described above, the institutional framework
VXUURXQGLQJWKH0'%LVFRPSOH[DQGUHÀHFWVWKHVFDOH
and variability of the basin on the resource side and the

The main issues addressed by the institutional and

multi-sectoral and trans-jurisdictional nature of the river

SROLF\UHIRUPVFDQEHOLVWHGDVIROORZV 'L[RQHWDO 

basin on the demand side. Figure 4 provides a diagram of
the institutional arrangements. We now describe the key

- the environmental health of the basin;

institutions that determine water resource management

- doubts concerning the sustainability of irrigation; and

DQGDOORFDWLRQLQWKH0'%

- the desire to move water to higher-value uses.
2-1. The Commonwealth Government and Council
The chief innovation was the establishment of well-

of Australian Governments

GH¿QHGZDWHUULJKWVWKHLUVHSDUDWLRQIURPODQGULJKWVDQG
the ability to trade water rights. With the total quantity of

The Commonwealth Government and Council of

water rights capped across the entire basin, the objective

$XVWUDOLDQ*RYHUQPHQWV &2$* LVDQDWLRQDOERG\ZKLFK

was the efficient allocation of water rights within a

FRRUGLQDWHVEHWZHHQVWDWHVRQPDWWHUVRIQDWLRQDOLQWHUHVW

sustainably managed river basin. Trades have taken

economy, transport, environment, water etc. It contains

place within and between states. The management of the

members from the national, state and local government.

0'%KRZHYHUUHTXLUHGPRUHWKDQZDWHUULJKWVWREH

In relation to water, coordination was formerly facilitated

defined and rights to be tradable. The basin is sustained

LQUHODWLRQWRWKH&2$*:DWHU5HIRUP)UDPHZRUN

by a complicated arrangement of horizontal and vertical

This framework was extended by the National Water

institutions which bring together and represent stakeholders

Initiative of 2004 (NWI), the principles of which are

across different federal states, across sectors, and across

GLVFXVVHGLQGHWDLOEHORZEXWZKLFKLQFOXGH

different ministerial departments. The successes of the
PDQDJHPHQWRIWKH0'%DUHURRWHGLQWKHVHLQVWLWXWLRQDO

- full cost pricing of water consumption;

DUUDQJHPHQWVDVZHOODVLQWKHDELOLW\WRWUDGHZHOOGH¿QHG

- water resource management at the catchment level;

water rights. Central to these institutional arrangements is

- clear water entitlements and;

WKH0XUUD\'DUOLQJ5LYHU%DVLQ&RPPLVVLRQ 0'%& 

- separation of water rights from land ownership.

the associated Community Advisory Committee (CAC)
and above this at the Federal ministerial level, the Murray

The reforms are directed by a High Level Steering

'DUOLQJ%DVLQ0LQLVWHULDO&RXQFLO 0'%0& 7KH

*URXSFRQVLVWLQJRIPHPEHUVRIWKH&2$*7KH

complexity of the institutional arrangements has allowed

overarching objective of the reforms is to ensure

the system of management to evolve, and emerging

economic development which is ecologically sustainable.

problems and crises to be dealt with in a manner that

In order to assist in the finance of the reform process,

has allowed most stakeholders to be accounted for in the

the Commonwealth government has supplied central

decision making process. In this way third party effects of

IXQGLQJYLDWKH&2$*WRLQGLYLGXDOVWDWHV 0DF'RQDOG

water trades, increasing frequency of drought, and other

and Young, 2001).

such problems have been accommodated in more recent
adjustments to, for example, the trading rules. We now
discuss these institutional arrangements in more detail.
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2-2. Murray-Darling Basin Ministerial Council

2-3. Murray-Darling Basin Commission (MDBC)

(MDBMC)
7KH0'%&LVWKHH[HFXWLYHDUPRIWKH0'%0&,WLV
7KH0'%0&ZDVFUHDWHGLQ,WDFWVDVDFRQGXLW

an autonomous organisation responsible in equal measure

EHWZHHQWKH0XUUD\'DUOLQJ%DVLQ&RPPLVVLRQ VHHEHORZ 

WRWKH0'%0&DVWRWKHVWDWHDQGORFDOJRYHUQPHQWV

DQGWKH&2$*LQPDWWHUVUHODWLQJWRWKHLPSOHPHQWDWLRQ

represented there (MacDonald and Young, 2001). The

RIWKH1:,7KH0'%0&FRQWDLQVPLQLVWHUVRIODQG

NH\IXQFWLRQVRIWKH0'%&DUH

water and environment for each of the signatory states of
WKH0XUUD\'DUOLQJ$JUHHPHQW 0'$ 7KH0'%0&¶V
objectives are to consider all matters of common interest

$GYLVLQJWKH0'%0&RQSODQQLQJGHYHORSPHQW
DQGPDQDJHPHQWRIWKH0'%

to the members in relation to water and environment, and

- Assisting the council in developing measures to

to develop, consider and authorise measures to ensure

ensure equitable, efficient, and sustainable use of

economic, sustainable and equitable use of water, land
and other environmental resources (MacDonald and
<RXQJ 7KH0'%0&FDQPDNHGHFLVLRQVDWWKH
basin level, but this requires unanimity among the basin

resources;
- Coordinating the implementation of, or actually
implementing these measures; and
*LYLQJHIIHFWWRDQ\SROLF\GHFLVLRQRIWKH0'%0&

VWDWHVWHUULWRU\,PSOHPHQWDWLRQRIDJUHHGPHDVXUHVLVWKH
UHVSRQVLELOLW\RIWKHVWDWHWHUULWRU\JRYHUQPHQWVKRZHYHU

6RXUFH0DFGRQDOGDQG<RXQJ 

<Figure 4> The Institutional Arrangement for the Murray-Darling River Basin
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,QVXPWKH0'%&IDFLOLWDWHVFRRSHUDWLRQEHWZHHQ

2-5. Summary

states and between the states and their stakeholders, and
oversees various working groups on basin sustainability

Water management arrangements in the Murray-

DQGZDWHUVXSSO\7KLVUHÀHFWVWKHJRDOVRIWKH1:,DQG

'DUOLQJ%DVLQKDYHHYROYHGIURPDIRFXVRQPDQDJLQJ

the weight placed upon community participation in the

rivers for water quantity and security of supply for rural

0'%&

development, to integrated catchment management.
Policy statements developed by the Murray-Darling

8QGHUWKH:DWHU$FWWKH0'%&HVVHQWLDOO\

%DVLQ0LQLVWHULDO&RXQFLOVXFKDVWKH1DWXUDO5HVRXUFH

EHFDPHWKH0XUUD\'DUOLQJ5LYHU%DVLQ$XWKRULW\

Management Strategy, adopted in 1990, explicitly

0'%$ 

embrace integrated catchment management for the
0'%7KH0'%0&DQG&$&KDYHDGRSWHGWKHSROLF\

2-4. Basin Community Committee (BCC)
(was Community Advisory Committee (CAC))

‘Integrated Catchment Management in the Murray'DUOLQJ%DVLQ¶LQRUGHUWRKDUPRQLVHDOO
Council strategies and actions. In turn, the basin states

7KH&$&UHHVWDEOLVKHGDVWKH%&&XQGHUWKH:DWHU

now have decentralized catchment management bodies,

Act of 2007, is a body which represents community

represented in the CAC, which have the task of advising

interests in the overall institutional structure surrounding

on all aspects of natural resource management.

WKH0'%,WDFWVDVDYRLFHIRUWKHFRPPXQLW\DVZHOODV
DFRQGXLWIRULQIRUPDWLRQIURPWKH0'%0&,WSURYLGHV

With the advent of the NWI, the institutional

a community perspective on water resource management,

DUUDQJHPHQWVLQWKH0'%EHJDQWRFKDQJHDJDLQ

environment, culture, and socio-economic issues. This

6WDWHJRYHUQPHQWVDQGWKH0XUUD\'DUOLQJ%DVLQ

mechanism for public participation is a common feature

organizations are now supplemented at the sub-basin

of resource management bodies in Australia (MacDonald

level by catchment management bodies responsible

and Young, 2001). Community participation is a pre-

for water, land and environmental management. The

condition for water and green growth since it is by

1:,PHDQVWKDWWKH&2$*DQGWKH&RPPRQZHDOWK

definition “inclusive and concerned with social equity”

government now consolidate the basin level approach

(UNESCAP, 2012; UNEP, 2009). Australia has a long

RIWKH0'%&LQGHYHORSLQJZDWHUSROLF\DQGWKDW

KLVWRU\RIFRPPXQLW\RUJDQLVDWLRQUHÀHFWHGLQWKHFXUUHQW

reforms are pushed at the national level to encourage

shape of its institutions.

water trading and environmental sustainability.There are
numerous other sub-bodies that feed into the decision

7KH%&&HPERGLHVUHSUHVHQWDWLRQIURPWKHFDWFKPHQW
FRPPLWWHHVDQGRWKHURUJDQLVDWLRQVZLWKLQWKH0'%

PDNLQJDSSDUDWXVHPERGLHGLQWKH0'%LQVWLWXWLRQVEXW
the aforementioned are the main bodies.

and reflects community concerns in relation to the
LPSOHPHQWDWLRQRIWKH%DVLQ3ODQ0HPEHUVDUHVHOHFWHG
on the basis of expertise or interest in the community
RUHQYLURQPHQWDOLVVXHV7KH%&&PXVWIRUPVXE
committees for specialist areas such as irrigation,
environmental water, and the like.3)

 KWWSZZZPGEDJRYDXDERXWPGEDJRYHUQDQFHFRPPLWWHHVEFF
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3. Water Laws and Policy

,QVKRUWWKH1:,DLPVWRPRYHWRZDUGVDXQL¿HGPRUH
sophisticated, transparent, and comprehensive system of

3-1. Water Laws and Initiatives

water planning in the face of obvious issues of scarcity
and pollution. The precise objectives of the NWI are

$XVWUDOLDIDFHVVHYHUHGLI¿FXOWLHVRQEDODQFLQJVXSSO\

GHVFULEHGLQ%R[7KH1:,PDNHVVSHFLILFUHIHUHQFH

and demand for water. In the literature, climate change,

WRWKH0'%WRHQVXUHWKDWD UHOHYDQW3DUWLHVDJUHHWR

an increasing population and an increasing awareness

UHYLHZWKH0XUUD\'DUOLQJ%DVLQ$JUHHPHQWZKHUH

of environmental costs of water withdrawals are

necessary, to ensure that it is consistent with the NWI;

LGHQWL¿HGDVWKHUHDVRQVRIWKLVSUREOHP *UDIWRQDQG

and b) a separate agreement to address the over-allocation

Peterson, 2007; Young et al., 2006). In consequence,

of water and achievement of environmental objectives

each state has a separate water law stipulating

LQWKH0'%ZLOORSHUDWHEHWZHHQWKH&RPPRQZHDOWK

regulations concerning environmental demands, water

*RYHUQPHQWDQGWKH6WDWHVRIWKH0'%7KHHQVXLQJ

for consumption and so on. In 1994, with the signing

0'%,QWHUJRYHUQPHQWDO$JUHHPHQWZLOOEHFRQVLVWHQW

RIWKH&2$*)UDPHZRUNIRU:DWHU5HIRUP$XVWUDOLD

with the objectives, principles, and actions identified in

and its States and Territories embarked on a process

the NWI (NWI, 2004, para 14).

of reform in the water sector since “there is a number
of issues and deficiencies involving water and the

In recent years water law has been guided by the

wider natural resource base that require the attention

Commonwealth Water Act (2007) and the Water

of governments.” The oldest water act is from 1997,

Amendment Act (2008) which specify the need for a

while some of the more recent amendments are from

5LYHU%DVLQ3ODQLQWKH0XUUD\'DUOLQJ5LYHU%DVLQ

2006. The National Water Initiative (NWI) of 2004 has

DQGVSHFLI\PRUHFOHDUO\WKHUROHVRIWKH0'%$

guided reform in recent years.
.H\IHDWXUHVRIWKHDFWLQUHODWLRQWRWKH0'%DUH4)
The NWI embodies commitment from state
and federal governments to reform water law and

7KH$FWHVWDEOLVKHVWKH0XUUD\'DUOLQJ%DVLQ

SROLF\ LQ UHFRJQLWLRQ RI WKH FRQWLQXLQJ QDWLRQDO

$XWKRULW\ 0'%$ ZLWKWKHIXQFWLRQVDQGSRZHUV

imperative to increase the productivity and efficiency

including enforcement powers, needed to ensure that

of Australia’s water use; the need to service rural and

%DVLQZDWHUUHVRXUFHVDUHPDQDJHGLQDQLQWHJUDWHG

urban communities; to ensure the health of river and

and sustainable way.

groundwater systems; and the need to return all systems

7KH$FWUHTXLUHVWKH0'%$WRSUHSDUHWKH%DVLQ3ODQ

to environmentally sustainable levels of extraction. The

- A strategic plan for the integrated and sustainable

1:,DOVRVLJQL¿HVLQWHUDOLDDFRPPLWPHQWWRLGHQWLI\LQJ

management of water resources in the Murray-

over-allocated water systems, restoring those systems to

'DUOLQJ%DVLQ7KH5LYHU%DVLQ3ODQEHFDPHODZLQ

sustainable levels, expanding the trade in water resulting

2012.

LQPRUHSUR¿WDEOHXVHRIZDWHUPRUHFRVWHIIHFWLYHDQG

- The Act establishes a Commonwealth Environmental

flexible recovery of water to achieve environmental

Water Holder to manage the Commonwealth's

outcomes, better monitoring, reporting and accounting

environmental water to protect and restore the

of water use, and improved public access to information.

HQYLURQPHQWDODVVHWVRIWKH0XUUD\'DUOLQJ%DVLQ

 KWWSZZZHQYLURQPHQWJRYDXWRSLFVZDWHUDXVWUDOLDQJRYHUQPHQWZDWHUOHDGHUVKLSZDWHUOHJLVODWLRQZDWHUDFW
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DQGRXWVLGHWKH%DVLQZKHUHWKH&RPPRQZHDOWK

3HUPDQHQWZDWHUDFFHVV³HQWLWOHPHQW´$ULJKWWRD

owns water.

part, or share, of the water available within a water
system (e.g. a river).

<Box 1> The Aims of the NWI5)

:DWHU$OORFDWLRQ'XULQJWKH\HDUZDWHULVGLVWULEXWHG

The National Water Initiative aims to achieve:

or 'allocated' against an entitlement by State governments.

- Clear and nationally-compatible characteristics for secure
water access entitlements;

7KLVFUHDWHVDZDWHUDOORFDWLRQWKHOHYHORIZDWHU

- Transparent, statutory-based water planning;

available for use.

-Statutory provision for environmental and other public benefit
outcomes, and improved environmental management practices;
- Complete the return of all currently over-allocated or overused
systems to environmentally-sustainable levels of extraction;
- Progressive removal of barriers to trade in water and meeting
other requirements to facilitate the broadening and deepening
of the water market, with an open trading market to be in
place;
- Clarity around the assignment of risk arising from future
changes in the availability of water for the consumptive pool;
-Water accounting which is able to meet the information needs
of different water systems in respect to planning, monitoring,
trading,environmentalmanagementandon-farmmanagement;

In order to facilitate trade in water property rights to
water have for the most part been separated from land
ULJKWV7KLVLVDPRYHPHQWDZD\IURPWKHULSDULDQDG
hoc legal doctrine of the past. Successful trade (in any
commodity) requires well defined property rights to
ZDWHU7KH1:,VSHFL¿HVWKDWZDWHUHQWLWOHPHQWVVKRXOG
KDYHWKHIROORZLQJSURSHUWLHV 1:, 
i) Water access entitlements are separate from land;

- Policy settings which facilitate water use efficiency and
innovation in urban and rural areas;

ii) A water access entitlement will specify the

- Addressing future adjustment issues that may impact on
water users and communities; and

essential characteristics of the water product,
iii) %e exclusive, tradable; mortgageable

-Recognition of the connectivity between surface and groundwater
resourcesandconnectedsystemsmanagedasasingleresource.

iv) Have the ability to be subdivided or amalgamated;
v) %e enforceable and enforced;
vi) %e recorded in a publicly-accessible reliable water

3-2. Property Rights to Water

register; and
The NWI as states explicitly in its objectives the

vii) The allocation of water to a water access entitlement

need for facilitating trade in water rights to ensure the

is to be consistent with a water plan.

HI¿FLHQWXVHRIZDWHU6XFKWUDGHLVRQO\WREHWHPSHUHG
by the need to achieve certain environmental goals

The process of property rights reform evolved at

such as sustainable use and ecological integrity. This

GLIIHUHQWUDWHVLQHDFKRIWKHVWDWHVRIWKH0'%DQG

HPSKDVLVLVUHÀHFWHGLQWKHYDULRXVVWDWHODZV)RUWKLV

KHQFHVRGLGWKHVWUXFWXUHRISURSHUW\ULJKWVHQWLWOHPHQWV

reason, it is worthwhile discussing the property rights to

WRZDWHU'XHWRYDULDELOLW\RIVXUIDFHZDWHUÀRZVERWK

water in greater detail.

VHDVRQDOO\DQGDQQXDOO\ZDWHUULJKWVLQWKH0'%KDYH
WHQGHGWREHGH¿QHGDVDSURSRUWLRQWRWKHVHDVRQVÀRZ

2QHRIWKHPDLQJRDOVRIWKH1:,LVWRIDFLOLWDWH

7KHUHDUHDOVRVHYHUDOFODVVHVRIVHFXULW\IRUZDWHUULJKWV

trade in water between sectors to achieve an efficient

HQWLWOHPHQWVZLWKLQWKH0'%HJµKLJKVHFXULW\¶VXFK

DOORFDWLRQRIZDWHU5LJKWVKDYHEHHQGH¿QHGLQWHUPV

that the quantities are guaranteed except under extreme

of “entitlements” and “allocations”.

GURXJKWRUµORZJHQHUDOVHFXULW\¶ZKLFKLVDOLFHQVHWR
available water only (MacDonald and Young, 2001).
In accordance with the definition of entitlments and

 1:,3DUDJUDSKKWWSZZZQZFJRYDXQZLLQGH[FIP

Australia Murray-Darling River Basin: Water Trading and Water Use Efficiency

●

079

allocations, trades can be either permanent or temporary.

10% reduction in irrigation licenses has been enacted to
HQVXUHHQYLURQPHQWDOÀRZ

$OORFDWLRQ7UDGH$SHUVRQPD\FKRRVHWRVHOOWKHLU
water allocation for a single year, but retain their
water access entitlement.

It is in relation to water quantity and allocation that
water policy has seen the most radical changes however.

(QWLWOHPHQW7UDGH$SHUVRQPD\DOVRFKRRVHWRVHOO

,QWKH0'%ZDWHUXVHH[SORGHGLQWKHVDVDUHVXOW

their water access entitlement. This is known as an

of state funded irrigation projects built with the intention

entitlement trade and is potentially permanent.

to furthering rural development. The growth in water
use continued throughout the 70s and 80s until in the

While for many years the nature of water rights

90s, the increased incidence of water drought combined

differed across states, efforts have been made to

ZLWKYDULRXVHQYLURQPHQWDOHSLVRGHVDOJDOEORRPVORZ

harmonise water rights and their conditions and terms.

water quality due to salt concentrations and turbidity, lead

2QHPDMRUSUREOHPWKDWKDVEHHQKLJKOLJKWHGLVWKH

WKH0'%&WRUHFRJQLVHWKDWVRPHWKLQJKDGWREHGRQH

potential for third party costs, or externalities as water use

Numerous policy changes have occurred since then. The

is transferred from one party to another. Formal rights
for environmental flows are gradually being defined in
law, partly as a response to this, but mainly inline with
the objectives of the NWI. Rights are often allocated to
JURXSVUDWKHUWKDQLQGLYLGXDOVHJLUULJDWLRQGLVWULFWV
Some have argued that this has hindered trade (World
%DQN 2QHSUREOHPZLWKWKHDOORFDWLRQVRIZDWHU
rights in the past is that in many basin states the rightsare
greater than the available resources. Attempts to reduce
the allocation have met with resistance from irrigation
DQGIDUPHUVJURXSV :RUOG%DQN EXWWKLVKDV
been addressed in the 2007 Water Act.
3-3. Water Policy

overall ethos of water law and policy has shifted away
from the need to develop water resources at government
expense, towards and ethos of conservation of water
resources, control of pollution and full cost recovery of
water supply. The government uses taxpayers’ money
to protect the environment. It is a prioritisation of the
environment and intervening in a market on the demand
side to reallocate rather than planning and supply side
LQWHUYHQWLRQV,WLVUHGLVWULEXWLYHDOVR ZLOOLQJEX\HU
willing seller) and politically easier.
The current ethos is expressed well by the objectives of
the NWI as well as in its principles (NWI, 2004, para 5).
,QWKH0'%&PHPEHUVDJUHHGWRXQGHUWDNH
a thorough audit of the users. In 1994, this lead to

Historically, water policy in Australia has prioritised

DJUHHPHQWE\WKH0'%&WKDWDGGLWLRQDOZDWHUH[WUDFWLRQ

ZDWHUFRQVXPSWLRQLQWKHIROORZLQJRUGHUGRPHVWLF

VKRXOGFHDVHDQGWRWDOH[WUDFWLRQZLWKLQWKH0'%VKRXOG

livestock, irrigation, and industry. Water policy has

be capped at 1993 levels. These varied by each state, as

FKDQJHGUDGLFDOO\LQ$XVWUDOLDDQGLQWKH0'%VLQFH

shown by Table 1.

WKH&2$*DJUHHPHQWDQGWKLVSURFHVVLIRI
reform remains a feature of the NWI. In recent years,
environmental demands for water have started to be

<Table 1> The MDB Water Extraction Cap by State
State

Cap (million litres) Comment

prioritised in the state level water laws (See Table

New South
Wales

6000

1993 levels, or in proportion

A1 in the Appendix for instance). For instance, areas

Queensland

-

1993 levels, or in proportion

VXFKDVWKH%DUPDK0LOOHZD)RUHVWKDYHDVSHFLILF
environmental allocation, partly due to the Ramsar
VWDWXVRIWKH%DUPDKZHWODQG,Q1HZ6RXWK:DOHVD
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50 (rural towns),
South Australia 650 (metropolitan),
524 (agriculture)
Victoria

4000

With certainty
1993 levels, or in proportion

3-4. The Commonwealth Buyback Scheme
More recently, with the advent of the 2007 Water Act
DQGWKHUHTXLUHPHQWIRUWKH5LYHU%DVLQ3ODQWREHSXW
LQSODFHE\WKH0'%$WKH&RPPRQZHDOWK%X\EDFN
scheme has been implemented under the “Restoring the
%DODQFH´ 57% SURJUDP,QFRPSHWLWLYHVLWXDWLRQVRI
water allocation (i.e. when water demand exceeds the
supply), the necessity to assess the value of in-stream
ÀRZXVHVLVDYHU\LPSRUWDQWSROLF\LVVXH6LQFHH[FHVV
water supply is unusual, a compensation principle could
EHDSSOLHGDQGDQHFRQRPLFDOO\HI¿FLHQWVROXWLRQ 3DUHWR
2SWLPDO FRXOGEHH[SHFWHGLIWKRVHEHQHILWLQJIURP
an action could hypothetically compensate the losers

<Box 2> General Water Trading Rules (NWI, 2004)
- Water access entitlements may be traded either permanently,
through lease arrangements or through other trading options;
- All trades should be recorded on a water register;
- Restrictions on extraction, diversion or use of water
resulting from a trade can only be used to manage:
(QYLURQPHQWDOLPSDFWV
+\GURORJLFDOZDWHUTXDOLW\DQGK\GURJHRORJLFDOLPSDFWV
'HOLYHU\FRQVWUDLQWV
,PSDFWV RQ JHRJUDSKLFDO IHDWXUHV VXFK DV ULYHU DQG
aquifer integrity); and
)HDWXUHV RQ PDMRU LQGLJHQRXV FXOWXUDO KHULWDJH RU
spiritual significance;
- Trade may be refused on the basis that it is inconsistent
with the relevant water plan;
- Trades must not generally result in the sustainable yield
being exceeded; and
- Where necessary, water authorities will facilitate trade by
specifying trading zones and providing related information
such as exchange rates to be applied on trades.

DQGVWLOOEHEHWWHURII 3ODWW (I¿FLHQWDOORFDWLRQ
of water requires that the marginal value of water be

Trades can be permanent or temporary leases.

equal across all uses. There is a range of mechanisms

Furthermore, with water rights separated from land,

for determining these marginal values in a number of

water rights can be held by individuals without land. To

areas through, for example, the use of water markets

date, trading has taken place both within states, and to

HJWKH0'%ZDWHUWUDGHVFKHPH 7KH57%SURJUDP

a lesser extent, between states. The introduction of the

is a part of the Sustainable Rural Water Supply and

&DSE\VWDWHLQWKH0'%KDVIRFXVHGDWWHQWLRQRQWKH

Infrastructure progam. The buyback scheme has seen

HI¿FLHQF\RIZDWHUXVHDQGWKHWUDGLQJRIZDWHUULJKWVWR

the Australian Government committing AUS $3.1

the most valuable user, and hence over the past decade

billion to purchase water for the environment. The aim

trading volumes have increased.

was to return 2,750 gigalitres of water to the river basin
,QDGGLWLRQWRWKHVHJHQHUDOUXOHVWKHUHDUHVWDWHVSHFL¿F

from irrigation users.

rules stemming from the state water laws. For instance, in
3-5. Tradable Water Rights

Victoria, trading is generally only allowed where Water
Resource Plans have been completed for the agents in

2QH RI WKH FHQWUDO WHQHWV RI WKH 1:, ZDV WKH

question. The extent to which landowners can engage in

promotion of trade in water rights. In order to ensure

water trade also differs by state, as do the rules governing

efficient administration of water trading and address

trades external to irrigation districts.6) Lastly, in order to

some of the shortcomings of tradable permit schemes,

administer the trading system, fees are levied by state

such as the impact on third parties and environmental

and local governments ranging from US $50 - US $500,

degradation, the NWI has set out certain generic rules

with fees for permanent transfers being higher than for

IRUWUDGLQJ%R[GRFXPHQWVWKHVHUXOHV 1:, 

temporary.

6) This is where the main differences lie (PWC, 2005).
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4. History of Water Trades in the MDB

connected, so trade is restricted to schemes within a
catchment and this result in less inter-catchment trade.

4-1. Intra-state Trading
4-2. Inter-state Trading
Trades in water rights have occurred both within and
EHWZHHQWKHVWDWHVRIWKH0'%7UDGLQJZLWKLQ9LFWRULD

In recent years, there have been a number of initiatives

and New South Wales (NSW) is well developed, with

WRVWLPXODWHLQWHUVWDWHWUDGLQJRIZDWHUULJKWV%HWZHHQ

7)

trades easily facilitated on the internet. In NSW between

DQGWKH0'%0&FRPPHQFHGZLWKDSLORW

1997-98, total sales of water rights amounted to 11% of

interstate water trading project under which limited inter-

the total entitlements to consumptive users. Most trades

state trades of permanent water rights was allowed.

at that time were temporary ‘leases’ of water, rather

The pilot project allowed water users in South Australia

than permanent trades, and involved low security rights.

(River Murray) and Victoria and New South Wales

Permanent trades are generally subject to environmental

(Mallee Regions) to trade, with water to be transferred

impact assessment and require the consent of the relevant

via existing infrastructure.8) Where rights of differing

water allocation authority (MacDonald and Young, 2001).

VHFXULW\DUHWUDGHGDQH[FKDQJHUDWHLVDUUDQJHGWRUHÀHFW
the relative risk. With the advent of the NWI in 2004,

Since that time, the volume of temporarily traded water

the areas engaging in interstate trade were expanded.

has increased by 8.8%, while permanent trades increased

Table 3 shows the volumes traded in the pilot project.

E\ 3:& 2YHUDOOWUDGHKDVUHPDLQHG

Interestingly, these consisted of over 160 trades of small

stable as a percentage of the total allocated entitlements,

volumes (PWC, 2005).

DWLQDQGWHPSRUDU\WUDGHVPDNHXS
around 90% of all trades. Table 2 shows the volumes

The methods of trading differ between the participating

WUDGHGE\VWDWHLQ7KHWUDGHVUHFRUGHGKHUHDUH

VWDWHV,Q6RXWK$XVWUDOLDWKHUHDUHWZRPHWKRGVL 

not only intra state but also intra-catchment trades. Inter-

H[FKDQJHUDWHWUDGHDQHQWLWOHPHQWLVFRQYHUWHGIURP

catchment trades represent a minor component of trading

the selling state to the buying, and then reissued to the

activity (PWC, 2005). As explain, “water trade requires

EX\HUDQGLL WDJJHGWUDGHWKHHQWLWOHPHQWUHPDLQV

connected (natural or built) infrastructure to facilitate

issued by the selling state but the water is delivered to

the movement of water from the seller to the buyer.”

the buying state. In New South Wales, only tagged trade

However, many catchments are not hydrologically

is possible. Trades are administered and approved by
WKHVWDWHJRYHUQPHQWVDQGWKH0'%&)LJXUHVKRZV
the inter-state trading zones

<Table 2> Interstate Water Trades in 2003-04
Permanent
State

Temporary

Million % of Million % of
litres Trades litres Trades

New South Wales 20077

15.9

604059

52212

3.2

275446

96.8

327658

South Australia 23818

21.4

87522

78.6

111340
15858

Victoria
Queensland

-

Total Basin

96107

-

15585
982612

84.1

Total
(Ml)

100

<Table 3> Inter-state Water Trading, 2003 (PWC, 2007)
Origin

Destination (million litres)
NSW

SA

New South Wales

-

Southern Australia

100

Victoria
Total

624136

1078719

Victoria

Total

7310

345

7655

-

2074

2174

3040

9936

-

12976

3140

17246

2419

22805

7) See e.g. www.watertrading.com.au and www.waterexchange.com.au.
8) These regions were selected due to the homogeneity of water rights therein (secure) as well as the homogeneity of agricultural
activities and water prices (MacDonald and Young, 2001).
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<Figure 5> Map of Interstate Trading Zones

5. Impact of Water Trading

appears to be encouraging structural change in the
agricultural sector. Water trade has allowed long-term

According to NWC (2010), water trading in the

industry investment, reduction or exit of companies

0'%KDVSURYHQWREHDQH[WUHPHO\XVHIXOWRROLQ

or individuals because it improves the management

helping water users, particularly irrigators, to respond

of variations in seasonal water availability. It has also

to changes over the past decade. The flexibility that

SURYLGHGÀH[LELOLW\LQZDWHUXVHSURGXFWLRQDQGIDUP

tradable water rights impart has enabled users to respond

management (risk and debt management) that would

better to drought and unprecedented variability in water

not be otherwise possible. Trading has not always

allocations. All the available evidence suggests that

come without some cost to certain parts of society.

WKHUHZHUHQHWEHQH¿WVIURPSDUWLFLSDWLRQLQWKHWUDGLQJ

Yet, although from an environmental perspective the

VFKHPH6RPHHVWLPDWHWKDWWKHQHWEHQH¿WWRDJULFXOWXUH

trading scheme has had isolated adverse effects, overall

DORQHZDVDPLOOLRQLQFUHDVHLQ*'3LQ±

it appears to have had a negligible negative effect on the
environment compared to the impacts of other factors

:KLOHLWUHPDLQVGLI¿FXOWWRHVWDEOLVKFOHDUFDXVDOLW\

(water resource development and drought). In some

it seems that water trading may have had the effect

cases the introduction of a “buy back” scheme appears

of moving water out of rice-growing areas in NSW

to have increased in-stream flows and improved

and some milk-producing areas in northern Victoria

environmental outcomes. So it can be argued that the

towards other areas of agriculture. So, the instrument

0'%WUDGLQJPDQDJHPHQWUHJLPHDQGWUDGLQJVFKHPH
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KDVLQFUHDVHGQHWHFRQRPLFEHQH¿WVZLWKRXWDQDGYHUVH
effect on the environment (NWC, 2010). Further
information about the impacts of the project is provided
in Section III of this report.

III. The Case Study
1. Exogenous Factors

<Figure 6> Australia's GNI 2005 (US $tr).

1-1. Economic Factors
The exogenous factors present a picture of the general
context in which a project is carried out. This section
presents the general national level of the Australian
context in which water trading in the Murray-Darling

<Figure 7> GDP per Sector (%)

%DVLQRFFXUUHGDFURVVWKHHFRQRPLFVRFLDOSROLWLFDO
environmental, and technological dimensions.
1-1-1. Economic Growth and Structural Change
The economy of Australia is one of the largest capitalist
economies in the world with a GDP of US $1.57 trillion.
Australia's total wealth is 6.4 trillion dollars. In 2011, it
was the 13th largest national economy by nominal GDP
and the 17th-largest measured by PPP-adjusted GDP,

<Figure 8> GNI per capita (US $, 2005)

about 1.7% of the world economy.
1-1-2. Population Movement and Urbanization
The Australian economy is dominated by its service
sector, comprising 68% of GDP. The mining sector

Today, Australia’s population is 23,381,742 as of 15

UHSUHVHQWVRI*'3WKHPLQLQJUHODWHGHFRQRP\

)HEUXDU\DQGLWVSRSXODWLRQGHQVLW\LVNP2 (7.5

UHSUHVHQWVRI*'3±WKHWRWDOPLQLQJVHFWRULV

VTPL 7KHGHQVLW\ZDVNP2 VTPL LQ

of GDP (see Figure 7). Economic growth is largely

DQGNP2 VTPL LQ7KDWPDGH$XVWUDOLD

dependent on the mining sector and agricultural sector

the 3rd least densely populated country in the world, after

with the products to be exported mainly to the East Asian

Namibia and Mongolia.

PDUNHW$XVWUDOLDLVDPHPEHURIWKH$3(&*2(&'
DQG:727KHFRXQWU\KDVDOVRHQWHUHGLQWRIUHHWUDGH

Australia has scarcely more than two persons per

agreements with ASEAN, Chile, New Zealand, and the

square kilometer of total land area. With 89% of its

United States. Australia is also the world's leading coal

population living in urban areas, Australia is one of the

exporter.

world's most urbanized countries.
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1-1-3. Effect of Socio-Economic Factors
The chief economic factors that have affected the
development of water resource management institutions
DQG SROLF\ LQ WKH 0'% KDV EHHQ WKH JURZWK RI
DJULFXOWXUDODQGXUEDQGHPDQGVIRUZDWHULQWKH0'%
combined with increased uncertainty in rainfall. These
in turn have lead to environmental concerns. The low
level of contribution of agriculture to overall GDP,
<Figure 9> Estimated Resident Population in Australia since
2008

coupled with its typically water resource intensive
nature also raised concerns throughout the 80s and
90s about the efficiency of agricultural water use.
Coupled with a general ideological shift towards freemarket economic principles, opening up to international
trade and so on, these were the main “exogenous”
HFRQRPLFIDFWRUVEHKLQGWKH0'%LQVWLWXWLRQDOUHIRUPV
(MacDonald and Young, 2001).
1-2. Social Factors
1-2-1. Income Inequality

6RXUFH$XVWUDOLDQ%XUHDXRI6WDWLVWLFV

<Figure 10> Australia's Population Growth by ComponentMoving Annual Total

The first thing to note about the changes in income
inequality in Australia over recent decades is that they
$FFRUGLQJWRWKH$XVWUDOLDQ%XUHDXRI6WDWLVWLFVLQ
mid-2006 there were 4,956,863 residents who were
born outside Australia, representing 24% of the total
population.

are less dramatic and, unfortunately, less consistent
across data sources than they are in the US. It would
appear from an analysis of the Melbourne Institute that
PHDVXUHGLQHTXDOLW\XVLQJWKH$XVWUDOLDQ%XUHDXRI
Statistics’ income surveys that the Gini coefficient in
$XVWUDOLDURVHIURPDOLWWOHRYHULQWRD
OLWWOHXQGHULQ
Using a more consistent set of income measures
(albeit over a shorter time period) in the Household
Income and Labor Dynamics in Australia (HILDA)
survey, income inequality seems much more stable.
This is presented in Figure 12, which gives the Gini
coefficient for personal disposable, income (that is,
DIWHUWDNLQJLQWRDFFRXQWWD[HVDQGEHQH¿WV DVZHOODV

6RXUFH$XVWUDOLDQ%XUHDXRI6WDWLVWLFV

household equaled disposable income (after also taking

<Figure 11> Monthly Arrivals of Permanent Settlers since
1976

into account household pooling of income).
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%HWZHHQDQGDOOHGXFDWLRQW\SHVH[SHULHQFHG
an increase in average income. This is demonstrated in
the following figure which gives the percentage change
in average disposable personal income over the period
(in black) as well as the percentage change in average
disposable household equaled income (in grey).

<Figure 12> Gini Coefficient (2000-2010)

1-2-2. Education Level and Equality of Opportunity
According to the HILDA survey (and all other datasets),
education levels in Australia increased substantially

<Figure 14> Disposable Income (2001 and 2010)

between 2001 and 2010. Figure 13 shows the weighted
percent of the 2001 HILDA sample by their education
level (in black) alongside the 2010 HILDA sample.

%HWZHHQDQGDYHUDJHSHUVRQDOGLVSRVDEOH
income for those in the HILDA who had completed
Year 9 or less increased by only a small amount (7.7%).
Increases were greater for all other education groups,
particularly for those with Year 12 and a non-degree
RWKHU TXDOL¿FDWLRQ  WKRVHZLWK<HDURU
DQGDQRQGHJUHHTXDOL¿FDWLRQ  DQGWKRVHZLWK
DSRVWJUDGXDWHGHJUHH  2QHZD\WRORRNDWWKH
net effect of such changes is through a decomposable
measure of income inequality (the Theil index),
which apportions income inequality into the amount

<Figure 13> Education Level (2001 and 2010)

of inequality within education levels, and income
inequality between education levels.

The percentage of the (weighted) sample that had
completed Year 9 or less fell over the 9 years between

In the case of education, the within component is

Wave 1 and Wave 10 of the survey. This fall was greatest

each education group’s inequality level, weighted by

DPRQJVWWKRVHZKRDOVRGLGQRWKDYHDQ\TXDOL¿FDWLRQV

their contribution to total income and summed across

There was also a fall amongst those who had completed

the population. When inequality is decomposed within

<HDURUEXWGLGQRWKDYHDQ\TXDOL¿FDWLRQV$WWKH

and between education groups in HILDA, a very stable

other end of the distribution, there were large increases

within component is found. In 2001, it was 0.297 for

in those who had completed Year 12, as well as those

disposable personal income and 0.155 for disposable

with a bachelor or post-graduate degree.

equaled household income. In 2010, the figures were
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0.301 and 0.152 respectively. Despite rapid income
growth between 2001 and 2010, variation in income
within a particular level of education does not seem to
have changed too much.
There was, however, a slight increase in inequality
between groups. Here, the between component can be
thought of as what the overall inequality level would

<Figure 15> Australia Corruption Perception

be if there was no variation in income within each
education grouping. In 2001, it was 0.053 for disposable

1-3-2. Political Stability

personal income and 0.020 for disposable equaled
household income. In 2010, the figures were 0.057

In a recent report by The Economist Intelligence

and 0.021 respectively. The increase in between-group

8QLWµ0DQQLQJWKH%DUULFDGHV¶$XVWUDOLDDFKLHYHG

income inequality over the decade suggests a small
but important widening of education-based income
inequality. It may not be as large as what has occurred
in the US and documented in Human Capitalism, but it
is noticeable in the HILDA survey.

one of the highest rankings of any country in the world
for political stability. Australia came in equal ninth
in country rankings for political stability, with the
Scandinavian countries and Canada heading the list.
The Economist’s Political Instability Index is based
on 15 social, political, and economic indicators. The

1-2-3. Effect of Social Factors
,WLVH[WUHPHO\GLI¿FXOWWRHYDOXDWHWKHHIIHFWRIWKHVH
VRFLDOIDFWRUVRQWKH0'%LQVWLWXWLRQDODQGSROLF\
environment. Distributional issues were a motivating
factor in the institutional reform process to the extent that
HQYLURQPHQWDOGHJUDGDWLRQDQGLQHI¿FLHQWZDWHUUHVRXUFH

Index measures a country’s underlying vulnerability
to political instability by indicators such as inequality,
state strength and governance, levels of social provision,
public trust in political institutions, and history of unrest.
Economic stress is also looked at, and takes into account
levels of development, growth in GDP per head and
XQHPSOR\PHQW2IWKHFRXQWULHVFRYHUHGE\7KH
Economist for these rankings, 95 are in the high to very

XVHKDYHVSDWLDOHIIHFWVDQGORZHUWKHHFRQRPLFEHQH¿WV

high risk group for political instability; 53 countries

IURPOLPLWHGZDWHUUHVRXUFHV%XWFRQFHUQIRULQHTXDOLW\

are rated as moderate, and only 17, almost all highly

of income, educational policy, and equal opportunities

developed states, are rated as low risk.

were not obviously the major determinants.
1-3-3. Effect of Political Factors
1-3. Political Factors
Effective water resource management relies upon
1-3-1. Bureaucratic Integrity

functioning institutions such as enforceable and enforced
SURSHUW\ULJKWVZHOORUJDQL]HGPDUNHWVVXLWDEOHFRQÀLFW

In Transparency International’s Corruption Perceptions

resolution strategies, representative and accountable

Index (CPI), Australia was listed among the 20 top

decision making. It would be easy to underestimate

countries that were ranked as having the lowest perceived

the need for stable, transparent and corruption free

th

levels of corruption. In 8 place Australia along with

JRYHUQDQFHLQUHDOL]LQJWKHVXFFHVVRIWKH0'%ZDWHU

Switzerland scored 88 in 2011.

management strategy. The relationships between
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institution building and corruption are complex however,

crossed the Murray River into western New South Wales

so it would be difficult to assert anything more than

LQDQGUHDFKHGSODJXHSURSRUWLRQV2YHUVWRFNLQJ

correlation between good governance scores and the

caused widespread severe erosion and increased the

VXFFHVVRIWKH0'%ZDWHUPDQDJHPHQWLQVWLWXWLRQV,Q

effects of the drought. This establishes the long history

other words, if water management essentially is “about

RIH[WUHPHZHDWKHUHYHQWVLQWKH0'%,QPRUHUHFHQW

the relationship between water users and the government,

years however, there have been several such events.

it presupposes good governance. Yet, the fact that in
many places people are still without adequate water and

ODUJHDUHDVRIFHQWUDODQGHDVWHUQSDUWLFXODUO\

sanitation facilities highlights the political nature of water

south-eastern - Australia experienced unprecedented

decisions” (Van der Zaag, 2005).

low rainfall levels. This was the culmination of
the four-year drought that had begun in 1979. It is

1-4. Environmental Factors

estimated that the total cost to the economy was
around A$ 7 billion. Agricultural losses, such as the

1-4-1. Water Resources

death of livestock, resulted in massive job losses in
rural areas. The effects of the drought contributed to

Australia is the driest inhabited continent on Earth, and
among the world’s highest consumers of water. Amongst

the 1983 Ash Wednesday bushfires across Victoria
and South Australia.

2(&'QDWLRQV$XVWUDOLDLVUDQNHGIRXUWKKLJKHVWLQ

7KLVGURXJKWLQQRUWKHDVWHUQ1HZ6RXWK

ZDWHUXVHSHUFDSLWD7RWDOZDWHUUXQRIILQ±ZDV

Wales and much of Queensland, was the result of the

HVWLPDWHGDWELOOLRQFXELFPHWHUV %&0 DQGWRWDO

lowest rainfall levels on record. A number of major

JURXQGZDWHUUHFKDUJHZDVHVWLPDWHGDW%&0JLYLQJ

water reservoirs went dry and many others fell to

DWRWDOLQÀRZWR$XVWUDOLD¶VZDWHUUHVRXUFHVRI%&0

critically low levels. Average rural production fell by

2YHUSHUFHQWRIUXQRIIRFFXUUHGLQQRUWKHUQ$XVWUDOLD

over 10 percent and rural unemployment rose. Loss to

2QO\SHUFHQWRI$XVWUDOLD¶VUXQRIIZDVLQWKH0XUUD\

the economy is estimated at around A$ 5 billion.

'DUOLQJ%DVLQZKHUHSHUFHQWRI$XVWUDOLD¶VZDWHUXVH

(DVWHUQDQGVRXWKHUQ$XVWUDOLDRQFHDJDLQ

occurs. Australia’s total large dam storage capacity was 84

experienced widespread drought, with agricultural

%&0:KLOHVXUIDFHZDWHULVZHOONQRZQJURXQGZDWHU

income in 2006-07 at the lowest level since 1994-95.

UHVRXUFHVDUHQRWZHOONQRZQ,Q±WKH1DWLRQDO
Water Commission undertook water balance assessments

1-4-3. Effect of Environmental Factors

for 51 priority geographic areas across Australia.
It is well documented that the movement towards
1-4-2. Water Disasters

PDUNHWEDVHGSURSHUW\ULJKWVEDVHGLQVWLWXWLRQVIRUZDWHU
and the use of innovative allocation mechanisms such as

Australia has experienced two significant '100-year

tradable water rights, were a direct response to weather

droughts' in the last 100 or so years as well as others not

and environmental damages associated with both drought

described here. These major droughts have resulted in

and inefficient use of water resources (MacDonald

financial losses, personal hardship, and environmental

and Young, 2001; NWC, 2010). These environmental

damage. In Western New South Wales and west Darling

factors the River Murray system included salinity of

areas, the 1895 Federation Drought was exacerbated

watercourses and soil and its effect on productive uses

by heavy overstocking, and the arrival of rabbits which

for water as well as river health resulting from excess
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irrigation water. Third-party effects of trade on water
quality depend on the source and the destination of the
water traded (i.e., they can either improve or reduce water
quality depending on the location of water use after trade,
thus having either positive or negative effects on users
not directly engaged in the trade) (Heaney et al., 2006).
In short, environmental factors, as well as the demand
economic factors described in the previous sections, were
LQÀXHQWLDOIDFWRUVLQWKHUHIRUPSURFHVV

<Figure 17> Research and Development Expenditure (% of
GDP) in Australia

1-5. Technical Factors
1-5-2. Effect of R&D
1-5-1. Research & Development (R&D)
The real innovation associated with the management
In 2011, Australia’s research and development (R&D)

RIZDWHUUHVRXUFHVLQWKH0'%LVLQVWLWXWLRQDODQG

expenditure as a share of GDP, at 1.7%, was 18th in the

policy related, rather than technical. For this reason it

world. Figure 17 shows that R&D investment has been

is difficult to ascertain whether or not the technology

increasing as a proportion of GDP for the past decade in

research environment, rather than the policy research

$XVWUDOLDLQOLQHZLWKPDQ\2(&'FRXQWULHV

environment, was an important determining factor.
2QHDUHDLQZKLFKWHFKQRORJ\KDVEHHQLPSRUWDQWLVLQ
relation to irrigation technology, which, it has been argued,
has improved in its water efficiency as a consequence
RIWKHLQWURGXFWLRQRIWKH0'%ZDWHUWUDGLQJVFKHPH
Another area of importance is information technology.
)RULQVWDQFHWRIDFLOLWDWHHI¿FLHQWZDWHUWUDGHVWKH0'%$
provides information inline to farmers about the price at
ZKLFKZDWHULVWUDGLQJLQGLIIHUHQWDUHDVRIWKH0'%DQG
at different times in the past.9) Coupled with an extensive
network of brokers, water traders are able to make clear
decisions based on this information.
1-6. Concluding Remarks
The economic, social, political, environmental,
and technological contexts influence the formation,
change, and performance of institutions, and

6RXUFH'DWDIURP81(6&2³*URVV([SHQGLWXUHRQ5 'E\VRXUFHRIIXQGV 333

<Figure 16> Government and Business Funding of Scientific
Research in the G20

likewise it influences the choice policies taken and
their performance. The relationships between these

 KWWSZZZHQYLURQPHQWJRYDXWRSLFVZDWHUUXUDOZDWHUUHVWRULQJEDODQFHPXUUD\GDUOLQJEDVLQPDUNHWSULFHLQIRUPDWLRQ
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country wide aggregate statistics and the specific

sections. For convenience we reproduce the schematic

LQVWLWXWLRQDODUUDQJHPHQWVRIWKH0'%DUHGLIILFXOW

representation of the key institutions associated with the

to establish in anything but the vaguest terms, but it

0'%

seems clear that the environment of increasing and
competing water demands, inefficient allocations of

2-1. State-driven Institutions

water, increased uncertainty and drought, coupled
with general movements in ideology towards market

$VGLVFXVVHGLQWKH³%DFNJURXQG´VHFWLRQDERYH

based instruments and the role of private water rights,

the institutions associated with the water management

were all pivotal in shaping the institutional framework

LQWKH0'%YDU\LQWHUPVRIWKHLUMXULVGLFWLRQDQG

RIWKH0'%DQGWKHPDUNHWEDVHGDSSURDFKWRZDWHU

geographical coverage.

DOORFDWLRQ,QWKHRWKHUGLUHFWLRQWKRXJKWKH0'%
LQVWLWXWLRQDODQGSROLF\IUDPHZRUNPD\KDYHLQÀXHQFHG

2-1-1. Laws and Administration

some of the factors described above, such as technology
use in some sectors, rather than vice versa.

Balance between Government Layers (Structure and
Power)

In terms of economic aspects, growth in agricultural
production and demands for water caused the pressures

The balance between the government layers, both

WKDWOHDGWRWKHQHHGIRUUHIRUPVLQWKH0'%,QFUHDVHG

vertical and horizontal dimension, is achieved by

competition in agricultural production from overseas,

balancing decentralised autonomy at the State level

in part due to new competition policies, also fuelled the

with State level obligations both at the level of the River

QHHGIRUDPRUHHI¿FLHQWDOORFDWLRQPHFKDQLVPIRUZDWHU

%DVLQDQG1DWLRQDOOHYHOZLWKWKHIDFWWKDWHDFK6WDWH
is reliant on the Federal Government for funds by and
large. Federal funds can be withheld from the States if

2. Water Governance and Institutions

they fail to implement their water management plans
(MacDonald and Young, 2001). This overcomes some

In the previous section the influence that exogenous

of the potential problems of federalism.

factors have on the institutional causes and performance
RIZDWHUWUDGLQJLQWKH0XUUD\'DUOLQJ%DVLQZHUH

)XUWKHUPRUHKRUL]RQWDOO\WKH0'%PLQLVWHULDO

presented. This section examines the direct and indirect

council represents different elements (Agriculture,

influences that institutional factors have on the project.

Environment, Transport, etc.) of the government across

These institutional factors can be divided into legal,

WKH%DVLQVWDWHVZKLOHWKH0XUUD\'DUOLQJ5LYHU%DVLQ

administrative, and policy elements (Saleth and Dinar,

Authority represents the water industry, consumers as

 ,QWKLVVHFWLRQWKHLQÀXHQFHRIWKHVHLQVWLWXWLRQDO

well as the needs to ensure sustainability within the basin.

factors on state-driven, market-oriented, and community-

In this way demand, supply and environmental issues are

centered projects’ planning, execution, and results

internalized at the basin level.

is explored. For this purpose, legal, administrative,
and policy factors are re-categorized and analyzed

Spatial Organization of Water Administration

as government, market, and community-centered
factors. Particularly, in order to investigate, among the

7KH 0XUUD\ 'DUOLQJ %DVLQ$JUHHPHQW ZKLFK

institutional factors, the effect of policies with greater

appears as Schedule 1 of the 2007 Water Act) provides

mutability and elasticity, the section is divided into sub-

WKHEDVLVIRUWKH0'%$XWKRULW\WR
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- coordinate trade of water entitlements and allocations

1HZ6RXWK:DOHV:DWHU0DQDJHPHQW$FW  

EHWZHHQVWDWHVDQGYDOOH\VZLWKLQWKH0XUUD\±'DUOLQJ

9LFWRULD:DWHU$FW  

%DVLQ

6RXWK$XVWUDOLD:DWHU5HVRXUFHV$FW  DQG

- set out principles to be applied to trades of water
entitlements and allocations between states and

4XHHQVODQG:DWHU$FW  DQG:DWHU$PHQGPHQW
Act (2006).

YDOOH\VZLWKLQWKH0XUUD\±'DUOLQJ%DVLQDQG
- develop and amend protocols as required to support
the implementation of interstate trade.

Each specifies the priorities for water consumption
between domestic, irrigation and environmental uses,
as well as specifying rights to water, whether these are

7KH0'%$LVDWWKHDSSURSULDWHJHRJUDSKLFDOVFDOH

tradable and who has ultimate ownership. In South

for this task. It crosses State jurisdictions and can thereby

Australia, for instance, rights and responsibilities are

coordinate between these competing interests. At the

devolved to the Catchment boards who must develop

lower level, catchment level organisations have been

Water Allocation Plans.

established to represent and coordinate local catchment
allocation issues.

Perhaps the most important recent change in the
water Laws if the Commonwealth Water Act (2007)

2-1-2. State-driven Policies and Laws

and the amendments in 2008.

7KH&RDOLWLRQRI$XVWUDOLDQ*RYHUQPHQWV &2$* 

The key issue here is that the Act provided a further

was the main driving force behind the following policies

SXVKWRWKH6WDWHVWRHQVXUHWKDWWKH0'%UHWXUQVWRD

DQGLQLWLDWLYHV

ZDWHUEDODQFHVXVWDLQDEOHZDWHUXVHLQZKLFKZDWHU
demands, including environmental demands and equal

- The National Water Initiative (NWI, 2004) (see above);

ZDWHUUHVRXUFHVDYDLODELOLW\7KH%DVLQ3ODQUHÀHFWWKLV

- The National Strategy on Sustainable Development

objective.

(NSSD) which emphasized the importance of
HQYLURQPHQWDOÀRZVRIZDWHULQULYHUV
- The State level “Caps” on water extractions in the
0'%

In addition, in December 2008 the Water Amendment
Act 2008 amended the Water Act 2007. The key
IHDWXUHVRIWKH:DWHU$PHQGPHQW$FWDUH

- The Commonwealth Water Act (2007) and Water
7KHIXQFWLRQVRIWKH0XUUD\'DUOLQJ%DVLQ&RPPLVVLRQ

Act Amendment (2008); and
- National Competition Policy which speaks to the
role of tradable water rights.

ZHUH WUDQVIHUUHG WR WKH 0XUUD\'DUOLQJ %DVLQ
Authority. There is now a single body responsible for
overseeing water resource planning in the Murray-

The general reform process in the water sector was
GULYHQE\WKH)HGHUDO*RYHUQPHQWWKURXJKWKH&2$*

'DUOLQJ%DVLQ
,WHQDEOHGWKH%DVLQ3ODQWRSURYLGHDUUDQJHPHQWV
for meeting critical human water needs.

At the “State” level (Victoria, New South Wales, etc),
there are individual water laws. Table A1 in the appendix
GRFXPHQWVWKHVHODZVDQGWKHLUUROHV,QVKRUWWKHUHLV

8QGHUWKH5LYHU%DVLQ3ODQWKHSROLF\HQWLWOHG
³5HVWRUHWKH%DODQFH´HPHUJHG
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2-2. Market-oriented Institutions

2QHIRUPRISURWHFWLRQRIWKHHQYLURQPHQWDQGWKLUG
parties can be found in the 4% limit on inter-state trades

2-2-1. Market-oriented Laws and Administration

of water. This is an arbitrary limit which has been
the focus of much discussion since, while protecting

The main laws and administration in this regard are the

certain environmental functions, it limits the inter-basin

National Competition Policy and the Commonwealth

HI¿FLHQF\JDLQVWKDWFDQEHUHOHDVHGIURPWUDGLQJ7KLV

Water Act (2007) as well as the individual State level

is a crucial issues when considering the economics and

Water Acts. The administration revolves around the

HQYLURQPHQWDOSHUIRUPDQFHRIWKH0'%

0'%$XWKRULW\
2-2-3. Market-oriented Policies, Cost Recovery, and
The 2007 Water Act provides the Australian Competition

Water Pricing

and Consumer Commission (ACCC) with a key role in
developing and enforcing water charge and water market

The Water Act of (2007) provides the latest guidance

rules along the lines agreed in the National Water Initiative.

on water pricing, allocation and water trading, all of

.H\IHDWXUHRIWKH1:,LQWKLVUHJDUGLQFOXGH

which can be thought of as market based policies. It
strengthened the role of the ACCC by providing for

- water access entitlement and planning,

the water charge rules and the water market rules to

- water markets and trading,

apply to all water service providers and transactions.

- best practice water pricing, and

The current powers of the ACCC were extended to

- integrated water management for the environment.

determine or accredit determination arrangements for all
regulated non-urban water charges. This arrangement

2-2-2. Property Rights and Surface Water Rights

followed on from the undertaking committed to in the
NWI of 2004 for cost recovery and economic pricing of

The establishment of property rights for water has

water resources at a national level.

been central to the success of the management of
WKH0'%,QSDUWLFXODUWKHVHSDUDWLRQRIZDWHUULJKWV

As discussed above, perhaps the latest addition

from land, and the ability to trade. The key features

to the market based initiatives and policies is the

of property rights to water are shown in Section II. In

&RPPRQZHDOWK%X\EDFNVFKHPH,QHVVHQFHYLDZDWHU

Section II we also discussed the background of water

buybacks the Commonwealth Government of Australia

ULJKWVLQWKH0'%7KHHVWDEOLVKPHQWRISURSHUW\ULJKWV

obtains water for the environment from irrigators

and water trading was central to the NWI of 2004 also.

who wish to offer their water entitlement for sale.

&ODXVHVWDWHVWKDWWKH1:,DLPVWR

The Australian Government is acquiring a portfolio
of entitlements which best meet the environment's

³IDFLOLWDWHWKHRSHUDWLRQRIHI¿FLHQWZDWHUPDUNHWVDQG

needs. So far the buyback activities have included a

the opportunities for trading, within and between States

YDULHW\RIWHQGHUVLQHDFK6WDWHRIWKH0'%WREX\EDFN

and Territories, where water systems are physically

entitlements to groundwater and surface water. This has

shared or hydrologic connections and water supply

lead to concerns about the economic and social impact

considerations will permit water trading…. and recognise

of the buybacks which are investigated in more detail

and protect the needs of the environment [and] provide

below. More information about the buyback tenders can

appropriate protection for third parties” (NWC, 2010).

EHIRXQGRQWKH0'%$ZHEVLWH10)
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2-3. Community Water Govermance Structures

In general, there is a strong tradition of community
participation in water (and other) policy in Australia.

The National Water Initiative of 2004 specified

This is embodied in the institutional structure of water

the need for water access entitlement and planning,

PDQDJHPHQWLQWKH0'%7KHHQJDJHPHQWDQGFRQVXOWDWLRQ

knowledge and capacity building and community

with the community including indigenous people is a

participation in water decision making.

VWDWXWRU\UHTXLUHPHQWRIWKH:DWHU$FW  %R[
describe the involvement of indigenous coummunities.

7KHLQVWLWXWLRQDODUUDQJHPHQWVIRUWKH0'%LQFOXGHG
the Community Advisory Committee, which after the

2-4. Concluding Remarks

:DWHU$FWRI  EHFDPHWKH%DVLQ&RPPXQLW\
&RPPLWWHH %&& ZKLFKUHSUHVHQWVWKHYLHZVDQG

7KHLPSOHPHQWDWLRQRIWKH0'%KDVRQO\EHHQ

LVVXHVRIWKHFDWFKPHQWVZLWKLQWKH0'%DVZHOODV

possible as a consequence of the clear institutional

water users; irrigators, environmentalists and urban

framework which has represented the views of the

consumers. Community participation is also possible

majority stakeholders at each stage of the implementation

ZLWKLQWKH0'%$GLUHFWO\

process (see Figure 18).

The level of community involvement in decision

The fact that a market-oriented approach to the

making has been high and despite antipathy to the notion

allocation of water was implemented, rather than some

RIZDWHUWUDGLQJZKHQWKHLQLWLDWLYHZDV¿UVWLPSOHPHQWHG

RWKHUDSSURDFKLVOLNHO\WRKDYHEHHQLQÀXHQFHGE\WKH

(e.g. the “zap the cap” campaign (MacDonald and

movement towards general market reforms which took

Young, 2001)), public views on the role of water trading

place in the 1980s and 90s in Australia. These started

have become more positive over time (NWC, 2010).

with the formation of the National Competition Policy
Review Committee in 1992 and culminated in the

<Box 3> Involvement of Indigenous Communities
The MDB Authority recognises that the Traditional Owners
and their Nations in the Murray–Darling Basin have a deep
cultural, social, environmental, spiritual and economic
connection to their lands and waters. The Basin Authority
works with Indigenous groups on cultural heritage projects,
training and capacity building programs, and environmental
works and measures projects in the southern Basin (e.g
the Lake Victoria Cultural Heritage Program and The Living
Murray Indigenous Partnerships Program). Also supports
the Murray Lower Darling Rivers Indigenous Nations and
the Northern Basin Aboriginal Nations participation in the
MDB planning and programs including environmental water
delivery. Finally, there is funding provision for the National
Cultural Flows Planning and Research Committee. The term
“cultural flows” translates the complex relationship Aboriginal
peoples have with their land and water into the language of
water planning and management.

Competition Principles Agreement and the Competition
Reform Act of 1995. The water reforms discussed above
followed on from general economic reforms, and the
two are still tied as can be seen in the role of the National
Competition Policy of 2007 in recent years. The general
movement towards freer international trade and the
greater competition in agriculture that this lead to can
also be seen as causal factors in the water reforms and
WKH0'%LQJHQHUDO
The movement towards water reforms was also
motivated by genuine issues of scarcity and environmental
degradation. Taken together the message is that the
nature of reforms are somewhat dependent on historical

6RXUFHKWWSZZZPGEDJRYDXZKDWZHGRZRUNLQJZLWKRWKHUV
aboriginal-communities

events and changes in political ideology. Nevertheless,

 KWWSZZZHQYLURQPHQWJRYDXWRSLFVZDWHUUXUDOZDWHUUHVWRULQJEDODQFHPXUUD\GDUOLQJEDVLQ
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6RXUFH0DFGRQDOGDQG<RXQJ 

<Figure 18> The Institutional Arrangements for the MDB

the sound institutional structure, both at the federal and

and drought, and to benefit from fluctuating water and

state level, has facilitated the change to water trading and

commodity prices as well as supply and demand for

helped in its implementation and, arguably, its success

water. During focus groups with irrigators in New South

in generating growth, in consultation with stakeholders,

Wales in Australia it was strongly expressed that ‘in most

while adhering to environmental and social constraints.

seasons the temporary market is a great help, but last

That is, in generating Green Growth.

VHDVRQ ±WKHZRUVWGURXJKW\HDU LWVDYHGXV´

Farmers have been recorded using trading to manage

IV. Performance of Water Trading in
Murray-Darling River Basin

their responses to drought. For instance, rather than
take steps each season to manage the water available to
them through the allocation process, farmers can earn

1. Generic Performance

cash from selling water instead of applying the water
to crops, or they can buy additional water at the market

There is evidence that the trading scheme has been

price. Alternatively, a farmer can choose not to buy

successful in reallocating water to higher value uses and

or sell water and to simply manage the farm using the

UHGXFLQJPDQDJLQJWKHULVNVIDFHGE\ZDWHUXVHUVZLWKLQ

allocated volume of water.

WKH0'%$FFRUGLQJWR%MRUQOXQG  IRUH[DPSOH

7KH1:&  UHSRUWIRXQGWKHIROORZLQJUHVXOWV

“There is strong evidence that irrigators over time will

- Without temporary trade the dairy industry would

get used to water markets and use them in an elaborate

have fared much worse than it did during the past 10

way to manage the risks associated with water scarcity

years of drought.
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- Even with temporary trading many dairy enterprises

to environmental users now) so that productivity has

collapsed as a result of the extraordinarily low

increased whilst maintaining a sustainable extraction

VHDVRQDODOORFDWLRQVRI±DQG±

OHYHOIURPWKH5LYHU%DVLQ(VWLPDWHVFRPHIURPD

- Permanent trading meant that those farmers left
farming with more money than they otherwise

variety of sources and methods. Economic modelling
H[HUFLVHVKDYHEHHQXQGHUWDNHQWRHYDOXDWH

would have had.
- Without temporary trading many existing horticultural

1. The role of inter and intra-state trades in reducing

enterprises in the Goulburn system would not have

the costs of basin-wide restrictions on water (the

survived the extraordinarily low seasonal allocations.

cap) (Petersen et al., 2005);

- Many mixed farms survived the low seasonal
allocations by selling water on the temporary market,
thus making more money than they would have done
by growing crops [in those years]” (NWC, 2010).

2. The basin wide economic costs and benefits of
ZDWHUWUDGLQJ $%$5(FLWHGLQ1:& 
7KHLPSDFWRIWKH&RPPRQZHDOWK³%X\EDFN´
scheme (Dixon et al., 2009); and
4. The impact on farm management of water trading

Furthermore, as the tables in the background section

(NWC, 2010).

make clear, there have been numerous trades both inter
and intra-state, indicating that willing sellers and willing

We now look at each in turn.

buyers are exploiting gains from trade. In this sense the
objectives of the “project” to increase the efficiency of

The Costs of the Water Cap With and Without Water

ZDWHUXVHLQWKH0'%DSSHDUWRKDYHEHHQDFKLHYHG PRUH

Trading (Petersen et al., 2005)

details below).
Petersen et al. (2005) looked at the costs of implementing
/DVWO\WKHVXLWHRIZDWHUUHIRUPVIRUWKH0'%KDYH

the cap with and without water trading. Table 5 shows the

been successful in part due to the clear horizontal and

results of the a modelling exercise looking at the welfare

vertical arrangement of institutions which, crucially,

effect of a reduction of the cap by 20% under trading

have mobilized community participation in the decision

regimes that vary in the ability to trade inter- or intra-state.

making process and the evolution of reforms.
Table 4 shows that the economic impact of the
imposition of a cap on water allocations is reduced in

2. Economic Performance

most cases as the opportunities for water trading are
HQKDQFHH[SDQGHG)RULQVWDQFHLQ6RXWKHUQ0'%

2-1. Regional Economic Impact and Gains from

catchment in Southern Australia, a 20% reduction in
water allowances is estimated to reduce GDP in that

Trade

region by 2.55%, compared to 1.53% when intra-state
The gains from trade have been estimated and shown

trades are allowed. This means that the impact is reduced

to be positive. That is, the introduction of trading

by 40%, as shown in the column headed ‘scenario 1’.

has reallocated water to higher value uses (mainly

Note that this represents a cost saving of around AUS

agricultural users, and mainly in the lower reaches of

$350m11). These theoretical results employ assumptions

the river basin, but also, with the buyback scheme,

about the nature of agricultural technology, and hence the

11) Using GDP in 2003 of $35bn.
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available substitution possibilities, as well as assumptions
12)

$VGLVFXVVHGDERYHWKH&RPPRQZHDOWK%X\EDFNVFKHPH

about how trading unfolds . However, they can be seen

is a scheme in which water entitlements are purchased by

as indicative of the cost savings available by allowing

the Australian government for environmental purposes.

water trading while ensuring total water use does not

Dixon et al., (2009) found that, despite initial fears,sales of

exceed the cap.

HQWLWOHPHQWVSURYLGHGEHQH¿WVWRUHJLRQDOHFRQRPLHVGXH
to the resources generated by the buyback purchases.

<Table 4> Impact on GDP of 20% Reduction in Cap under
various Trading Regimes
% change in GDP
State/Region

Proportional Change

Inter and
IntraScenario Scenario
No
regional intra regional
1
2
trade
trade
trade

entitlement sellers under the scheme there were more than
500 irrigators whose principle reason for participating was
to generate cash flow to either reduce debt, supplement

New South Wales
Murrumbidgee -3.02 -1.45

-1.92

52

-32

-3.67 -1.57

-0.98

57

38

Southern MDB -2.55 -1.53

-1.17

40

24

Queensland
Mallee

More specifically, according to a survey of water

income or make investments in on-farm improvements.
The majority of these proceeds was spent locally. While
this does not tell us much about the third party effect

Southern Australia

of entitlement sales, it does substantiate the findings of
Dixon et al. (2009).13)

0RVWRIWKHVHJDLQV ! FRPHIURPLQWUDVWDWH
WUDGLQJ+RZHYHUDVLJQL¿FDQWDQGLQFUHDVLQJSURSRUWLRQ

7KH&RVWVDQG%HQH¿WVRI:DWHU7UDGLQJLQ*HQHUDO

come from inter-state trades. Peterson et al (2005) also

(ABARE, cited in NWC 2010)

find that fostering trade within regions (e.g. between
irrigation districts) has greater potential for cost savings

7KH$XVWUDOLDQ%XUHDXRI$JULFXOWXUDODQG5HVRXUFH

than fostering inter-regional or interstate trading. In recent

(FRQRPLFV $%$5( IRXQGWKDWLUULJDWRUVEHQHILWHG

years the rules on inter-state trades have been relaxed

by AUS $35m, AUS $31m of which accrued in the

somewhat and the number of inter-state trades has

6RXWKHUQSDUWRIWKH%DVLQ(YLGHQFHVXJJHVWHGWKDW

increased. Figure 19 below shows this trend quite clearly,

these gains came from water gravitating towards more

which increases after 2004.

valuable uses.
The Impact on the State and Regional Economy
(NWC, 2010)
NWC (2010) estimated the benefits of water trading
to agriculture at the National, State and regional level.
0RVWRIWKHEHQH¿WVLQDJULFXOWXUHZHUHWREHIRXQGLQWKH
6RXWKHUQ0'%$WWKH1DWLRQDOVWDWHOHYHOWKH\IRXQG

6RXUFH7KHLPSDFWRIWKH&RPPRQZHDOWK³%X\EDFN´VFKHPH 'L[RQHWDO

<Figure 19> Impact on GDP of 20% Reduction in Cap under
various Trading Regimes

that the benefits in 2008-09 were as depicted in Table
5. The pattern for 2008-09 broadly reflects the pattern

12) Note that in NSW, the introduction of inter-regional trading worsens the situation compared to solely intra-regional trading. This
is because this region would be expected to be a net exporter of water.
 KWWSZZZHQYLURQPHQWJRYDXUHVRXUFHVXUYH\ZDWHUHQWLWOHPHQWVHOOHUVXQGHUUHVWRULQJEDODQFHPXUUD\GDUOLQJEDVLQSURJUDP
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in other years. Put in perspective, AUS $220m reflects

likely to be more fruitful to look at the value and nature

approximately 30% of agricultural GDP.

RISURGXFWLRQLQWKH0'%DQGWKHUHJLRQDOLQWHUVWDWH
differences that have emerged. Nevertheless, as a

<Table 5> Benefits to Agricultural Production by Geographical
Area

SXUHO\GHVFULSWLYHH[HUFLVHZH¿UVWSUHVHQWVRPHRIWKH
VRFLRHFRQRPLFWUHQGVRIWKH0'%7KHNH\LVVXHVRI

Geographical Area

AUS $m in 2008-2009

National

224

MDB

371

New South Wales

79

South Australia

16

use due to trading might reduce employment in

Victoria

271

agriculture. Such effects have been witnessed in

FRQFHUQW\SLFDOO\PHQWLRQHGDUH 1:& 
(PSOR\PHQWLQDJULFXOWXUH$UHGXFWLRQLQZDWHU

other long-standing water markets in the US.
2YHUDOOLWLVZLGHO\DJUHHGWKDWZDWHUWUDGLQJKDV
achieved some efficiency gains. Further evidence for
this comes from the observation that in general there is
greater cultivation of high value crops these days, and
JHQHUDOO\LPSURYHGLUULJDWLRQHI¿FLHQF\ 0DF'RQDOGDQG
Young, 2001, NWC 2010). Care is needed in interpreting
such trends however since the general movement towards
KLJKHUYDOXHFURSVDQGKLJKHUHI¿FLHQF\LUULJDWLRQFRXOG
have happened as a matter of course, irrespective of
ZDWHUWUDGLQJLQWKH0'%QHYHUWKHOHVVDVZHGLVFXVVLQ

+RXVHKROGLQFRPH$UHGXFWLRQLQDJULFXOWXUDO
production due to water trading may reduce spending
in the region and hence reduce incomes for people
working in related industries. Alternatively, the
increased income from water transactions may
offset those reductions, or any induced increase in
productivity
3RSXODWLRQFKDQJH5HGXFHGHFRQRPLFDFWLYLW\
and employment opportunities due to reductions in
agricultural production may lead to outward migration
of the working-age population in the region.

the next section, there is some evidenve to suggest that
water trading could have had such effects.

In relation to the last point, it has been noted that “under
current and proposed water trading schemes communities

2-2. Water Trading and Aggregate Economic Trends

are either net exporters of water or net importers of water.
Communities exporting water experienced reduced

2QHZD\WRORRNDWWKHUHJLRQDOHFRQRPLFLPSDFWLVWR

populations and less local spending while communities

look at the aggregated statistics on economic and other

importing water experienced increased populations but

WUHQGVWKDWGHVFULEHWKHHFRQRPLFEDFNGURSWRWKH0'%

may not necessarily have the infrastructure and services

and its water management initiative. We could look at the

to accommodate the new arrivals” (Kiem, 2013). The

trends in population, employment, household income,

NWC (2010) report concludes that there are too many

DQGVRRQWKDWH[LVWLQWKHUHJLRQVRIWKH0'%DQGWU\DQG

other factors to consider to be able to disentangle the

establish some relationship between these macro trends

effect of water trading.

DQGWKHPDQDJHPHQWRIDQGWUDGLQJLQWKH0'%6HYHUDO
studies have tried to do this already and reached the same

In the literature, it is clear that further research is

FRQFOXVLRQRIDOOWKHLVVXHVWKDWDIIHFWSRSXODWLRQJURZWK

needed to fully understand the social implications

employment and overall income, the management of

of water trading. It is important to analyze how

ZDWHUUHVRXUFHVLQWKH0'%DQGLQSDUWLFXODUWUDGLQJLVD

water trading can change the demographics of rural

minor component (e.g. NWC, 2010).

communities, and what are the social impacts on people
in rural communities that reduce (or disappear) as a

In order to look at the regional economic impact it is

result of water trading (Kiem, 2013).
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Adoption of Innovative Technology

7UDGLQJLVLQFUHDVLQJÀRZVLQPDQ\WULEXWDULHV HJ
the Loddon river).

2QHDUHDZKHUHWKHUHLVVRPHHPSLULFDOHYLGHQFHLV
in relation to the characteristics of farms that buy water

- Trading is having minimal impact on key ecological
assets (e.g. RAMSAR wetland sites).

rights and those that sell. For instance, according to

- Trading can lead to positive and negative environmental

Young et al. (2000) and Alankarage (2004) (cited in

effects because buyers and sellers have different

1:& EX\HUVDUHPRUHOLNHO\WR

water-use characteristics.
- Trading is not an important driver of changes in

EHHI¿FLHQW

groundwater levels.

- use more advanced technology;

- Trading may have increased groundwater recharge.

- use a whole- farm plan;

- Trading is affecting river salinity, but the effect

- have better drainage practices;
- have drainage re-use systems; and

LV EHLQJ DGGUHVVHG WKURXJK WKH %DVLQ 6DOLQLW\
Management Strategy.

JURZSUR¿WDEOHFURSV
Trading is having a clear effect on the spatial
7KHUHQHHGQRWEHDQ\WKLQJFDXVDOLQWKLVUHODWLRQVKLS
that is, buying water did not cause these better, more
efficient practices, but it seems clear that if water
resources are flowing towards farms with such
characteristics then the gains from trade seen in the
modelling exercises are likely to come to fruition.
2QWKHRWKHUVLGHRIZDWHUWUDGHVWKHUHLVHYLGHQFH
to suggest that sellers of entitlements have turned
to more opportunistic irrigation practices or ceased
irrigation altogether. These different characteristics have

DOORFDWLRQRIZDWHUÀRZZLWKLQWKH5LYHU%DVLQEXWWKH
evidence so far suggests that the issues associated with
environmental quality are not substantially alarming,
although the severity of environmental impacts varies
spatially, and vary in terms of the quantity and quality
dimensions.
2QFHDJDLQWKHUHDUHUHDVRQVZK\WKLVUHVXOWFDQEH
expected. For instance, trading water may reduce the
UHWXUQÀRZVIURPLUULJDWLRQKHQFHUHGXFLQJWKHTXDQWLW\

implications for the environmental and other third party

RIZDWHUÀRZLQJLQWKH0'%+RZHYHULIWKHVHUHWXUQ

effects of trade.

flows were of poor quality this may actually improve
WKHTXDOLW\RIZDWHULQWKH0'% +HDQH\DQG%HDUH
2001; Young et al., 2003; Heaney et al., 2005; Van Dijk

3. Environmental Performance

A et al., 2006; Qureshi et al., 2010 ).

The key findings from the most recent research on

Interestingly, as discussed above, buyers and sellers

the the environmental impacts of the water trading on

have different characteristics which pertain to the

WKH0'%FDQEHVXPPDUL]HGDVIROORZV 1:& 

ecological effect of water trading in the basin.

- Trade impacts on hydrology vary between regions.
- Trade impacts are small compared to other factors
(e.g. persistent drought).
- Trading is moving water downstream (to South
Australia).
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2Q WKH RWKHU KDQG WKH 0XUUD\'DUOLQJ %DVLQ
Ministerial Council published in 1995 an ‘Audit on
ZDWHUXVHLQWKH0XUUD\'DUOLQJ%DVLQ¶ 0XUUD\'DUOLQJ
%DVLQ0LQLVWHULDO&RXQFLO 7KLVZDVSUHSDUHG
due to the concerns of environmental deterioration of

WKH%DVLQ VULYHUV\VWHPV WKHUHZDVHYLGHQFHRIWKH

to provide information on the program to the public.

declining condition of river and flood plain health)

It will also provide stakeholder views on the proposed

and contained modeling that implied that increasing

arrangements for managing the water from entitlements

ZDWHUGLYHUVLRQVIURPWKH%DVLQZRXOGDJJUDYDWH

that the Commonwealth buys for the environment.14)

environmental problems and put at risk the security
of water supply for irrigators. Thus, the cap and trade
system was established in 1997 to address the decline in

4. Social Performance

the health of the river system that was happening in the
absence of regulation.

4-1. Impact of the Policy for Promoting Stakeholders’
Participation (Education, Communication, Raising

Given the remaining concerns about environmental

Public Awareness) and Engagement

impacts of water use, and in particular the reduced
baseline flow in the river basin, the most recent water

While effective participation and engagement with

recovery program is the Australian Government's

stakeholders has always been an important aspect of

5HVWRULQJWKH%DODQFHLQWKH0XUUD\'DUOLQJ%DVLQ

WKH0'%ZDWHUPDQDJHPHQWLQLWLDWLYHVDVHYLGHQFHE\

program. For this program the government has

the centrality of the Community Advisory Committee

committed $ 3.1 billion to purchase water for the

and its sub committees in the institutional framework,

HQYLURQPHQWLQWKH0XUUD\'DUOLQJ%DVLQRYHU

engagement was particularly important during the

years (Garrick, 2009). The Australian Government is

preparation and implementation of the Water Act (2007)

acquiring a portfolio of entitlements in order to meet the

and its progams.

environment's needs. The Government is recovering
water for environmental use through a combination of

The Water Act itself specifies requirements for

water savings derived from investments in water saving

engaging stakeholders during the development of the

infrastructure and water purchase. There are also water

GUDIW%DVLQ3ODQ7KHUHLVDUHTXLUHPHQWWKDWWKH0'%$

recovery programs undertaken by state governments.

PXVWFRQVXOWZLWKWKH%DVLQVWDWHVWKH%DVLQ&RPPXQLW\

Water buybacks obtain water for the environment from

&RPPLWWHHDQGWKH%DVLQ2I¿FLDOV&RPPLWWHHDVZHOODV

irrigators who wish to offer their water entitlement for

undertaking other consultation as appropriate.

sale (DoE, 2012). The Minister for Climate Change and
Water announced on 16 June 2009 the establishment of
the Water Recovery and Environmental Use Stakeholder

The engagement process concerning the development
RIWKHGUDIW%DVLQ3ODQKDGWKHIROORZLQJNH\IHDWXUHV

Reference Panel. In particular, the panel will consider
arrangements for the water purchase mechanisms

- Developed a process that tracked and collated

GHYHORSHGXQGHUWKH5HVWRULQJWKH%DODQFHLQWKH

over 3,000 pieces of feedback on the Guide to the

0XUUD\'DUOLQJ%DVLQSURJUDP7KLVZLOOLQFOXGHWKH

SURSRVHG%DVLQ3ODQ

socio-economic impact of water purchasing and the

- Published an overview of feedback on the Guide;

HQYLURQPHQWDOEHQH¿WVRIZDWHUSXUFKDVHVDQGKRZEHVW

- Implemented a round of community information

 ,QIRUPDWLRQDYDLODEOHDWKWWSZZZHQYLURQPHQWJRYDXWRSLFVZDWHUUXUDOZDWHUUHVWRULQJEDODQFHPXUUD\GDUOLQJEDVLQ
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sessions to discuss the Guide; feedback from these

4-3. Stakeholders Perceptions

VHVVLRQVZDVSXEOLVKHGGDLO\RQ0'%$ VZHEVLWH
- Continued to support the effective participation of

Irrigators’ perceptions and experiences of water

Aboriginal people whose traditional lands lie within

trading and related issues vary in unusual ways. The

WKH%DVLQLQWKHGHYHORSPHQWRIWKHGUDIW%DVLQ3ODQ

following issues have been highlighted (NWC, 2010).

and
- Supported the National Cultural Flows Planning

- Stakeholders had difficulty in separating out the

and Research Committee in developing a research

impact of drought and the impact of water trading on

SURMHFWWRLGHQWLI\DQGTXDQWLI\FXOWXUDOÀRZVLQWKH

their activities.

%DVLQ

- Stakeholdersunderstood the difficulty associated
with assessing the social impacts of water trading

These are just some of the details of the engagement

while communities are being negatively affected by

WKDWWRRNSODFHZLWKVWDNHKROGHUVLQWKH0'%LQRUGHU

drought.

WRGHYHORSWKH5LYHU%DVLQ3ODQ)LJXUHVKRZVWKH

3DUWLFLSDQWVLQWKHPDUNHWRIWHQIRXQGLWGLI¿FXOWWR

engagement process in the development of the River

DVVHVVWKHFRVWVDQGEHQH¿WVRIZDWHUWUDGLQJZLWKRXW

15)

%DVLQ3ODQ

trading in a season of normal water availability.
- Perceptions varied depending on the level of
scarcity in any given season.

4-2. Stakeholder Awareness
2QHRIWKHNH\LQVWUXPHQWVWRHYRNHSDUWLFLSDWLRQLQWKH

These observations provide some insight into the

DOORFDWLRQRIZDWHULQWKH0'%LVWKHDFFHVVWRPDUNHW

LQLWLDODQWLSDWK\WRWKHLPSOHPHQWDWLRQRIWKH0'%

information concerning the value of water. Despite initial

water trading scheme, which has often coincided with a

skepticism, there is also a growing acceptance of water

period of extended drought.

trading and how the market operates.
2QWKHRWKHUKDQGUHFHQWUHVHDUFK VHH.LHP.LHP
The reform process has raised awareness of the water

and Austin, 2013a; 2013b) has found that water trading

management issues in the Murray-Darling basin (NWC,

has had negative social effects for local communities. It is

2010). This can be evidence by the involvement of a

explained that many people are opposed to water trading

number of non-governmental water user and conservation

because of a strong fear of people selling their water

groups such as the Murray Darling Association. The role

entitlements and leaving the community. It is perceived

RIWKH%DVLQ&RPPXQLW\&RPPLWWHH %&& KDVDOVR

that water trading will reduce the populations of already

been important in this regard.

small rural communities affecting its services and sense of
community.

 KWWSZZZPGEDJRYDXDQQXDOUHSRUWVFKDSWHUBBKWPO
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<Figure 20> Engagement Process on the River Basin Plan

(IIHFWLYHQHVVRI&RQÀLFW5HVROXWLRQ0HFKDQLVP

KDUGVKLSDQGFRQÀLFWRYHUWKHLQVWUXPHQWKDVGLVVLSDWHG
as a result of its functionality in the face of drought.

Although there was still some opposition within

However, the picture is heterogeneous, with antipathy

some rural communities to outward entitlement trading,

building towards the market in some drought ridden

attitudes appeared to be softening as people recognise

districts.

the beneficial role of water trading in dealing with
adjustment pressures. Previous studies of water trading
in Victoria (Fenton, 2006; Frontier Economics et al.,
2007) found the following.
- In some irrigation communities, there was an element
of social pressure against selling water entitlements
because of perceptions about the consequences. It might
have reduced demand for local goods and services.
- Some farmers had been ostracised by their communities
for selling their water entitlements.
What appears to have happened is that as drought
pressure increased, a greater appreciation of the need for
many farmers to take up trade of entitlements to alleviate
crippling debt. So in this sense, the market has reduced
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IV. Lessons Learned and Conclusion

d. The Water Act of (2007) and subsequent amendments
have striven for the water balance to be met within the
%DVLQ

The lessons learned for Green Growth and Water
Management can be summarised as follows. Despite

Strong Enforcement of NWI:

the potential problems of federalism, that is, the
autonomy of states hindering the attainment of federal

a. The Commonwealth Government can hold back

policy goals, water reforms have proceeded apace with

IXQGLQJ YLDWKH&2$* LIVWDWHVDUHVORZWRUHIRUP

what some authors have called a spirit of “cooperative

and

federalism” (MacDonald and Young, 2001). Agreement

b. Under the NWI, policy reforms are now consolidating

has been reached in the Murray Darling basin between

the river basin approach and sub-basin catchment

federal states despite their heterogeneous water policies

organisations have emerged.

and objectives. The main factors which have facilitated
this are the following.

In this way, the balance between economic benefits
and allocative efficiency appear to have been attained

Clear institutional structure at the river basin level:

alongside sustainable water resource management.
Ultimately, more research is needed to evaluate the

a. The Commonwealth Government directly acts

impact on other important aspects of the socio-economic

WKURXJKWKH&2$*WRWKHULYHUEDVLQLQVWLWXWLRQV

impact, such as technological change, employment, and

E7KH0XUUD\'DUOLQJ%DVLQ0LQLVWHULDO&RXQFLOLV
a well-defined legal entity and contains ministers
from commonwealth and state governments from
all relevant portfolios. This facilitates coordination;
F7KH0XUUD\'DUOLQJ%DVLQ$XWKRULW\KDVVLPLODU
representatives from each state and ministerial
portfolio, again facilitating coordination; and
d. The Community Advisory Committee facilitates
public participation in policy design and implementation.
National policies reflected in well-defined state
water laws:
a. The impetus for water reform was driven by macroHFRQRPLFSROLF\RQFRPSHWLWLRQWKH1DWLRQDO
Competition Policy;
b. Despite heterogeneous state water laws, water and
land rights are separated in all basin states. This
enables water trade;
c. The National Water Initiative has endeavoured to
remove further hindrances to water trade; and
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unemployment.

(submitted for publication).
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Annex A. Interviews

Interview 1

levies, and regulations. In the case of market policies,
she did not answer questions related to cost recovery.

Respondent 1 was required to provide her expert

In relation to private sector promotion policies, she

opinion about the “Environmental Water Management

considers that users are favorable toward private sector

LQWKH0XUUD\'DUOLQJ%DVLQ´SURMHFW6KHVWDWHGWKDWWKH

involvement in the case. Finally, she mentioned that

main purpose of the project was water resource planning

¿QDQFLDOIDFWRUVHFRORJLFDOIDFWRUVDQGFRPPXQLW\DQG

and that it is mainly concerned with Ecosystem services

landholder support, and potential for water savings were

and Ecosystem restoration. In terms of community

the criteria used in the project selection. In the case of

institutional factors, she stated that there are explicit

community policies, in terms of stakeholder participation

legal provisions for ensuring the accountability of

she mentioned that the central and regional government

officials, water suppliers, and users; and they vary in

along with residents were effectively involved during

by use categories and user groups. In her opinion, those

the consultation and decision making stages. Local

legal provisions are very effective for users, but are

JRYHUQPHQW DQG 1*2V SDUWLFLSDWHG GXULQJ WKH

less effective for water suppliers and not very effective

FRQVXOWDWLRQDQG¿UPVZHUHLQIRUPHGRQO\2QWKHRWKHU

for officials. She did not provide further information

hand, she mentioned that there are no clear conflict-

about the way that legal provisions of accountability

resolution mechanisms explicitly specified in the law.

administratively are translated and how effective they

+RZHYHUVKHLQGLFDWHGWKDWWKHUHDUHMXGLFLDOOHJLVODWLYH

are in practice. She considers that in general water data is

constitutional conflict resolution or coordination

adequately collected, managed, and publicized by Water

mechanisms in place regarding the case in question.

&RQQHFW0'%$ WKHDJHQF\LQFKDUJHRIZDWHUGDWD

She mentioned that basin organizations are the legally

management). She considers that the data is very much

VSHFL¿HGPHFKDQLVPVIRUWUDQVERXQGDU\FRQÀLFWV,QKHU

open to the public through websites, upon request and

RSLQLRQOHJDOSURYLVLRQVIRUFRQÀLFWUHVROXWLRQDWORFDO

on company reports. She stated that this data is adequate

level (among users) are not very effective.

and reliable for conducting research and for performance
evaluation of the project. However, this data is not very

When queried about the overall performance of

adequate and reliable for planning, implementation,

the project, she stated that early decision making by

FRRUGLQDWLRQDQGFRQÀLFWUHVROXWLRQ)LQDOO\VKHVWDWHG

water holders, use of ecological monitoring data, and

that the case in question represents an integrated water

consultation with local stakeholders were important

resources management (IWRM) approach.

factors that contributed to the successes of the case in
TXHVWLRQ2QWKHRWKHUKDQGVKHLGHQWL¿HGLQVXI¿FLHQW

In relation to the choice of policy mix, in the case of

water and the potential for better modelling to inform

VWDWHDGPLQLVWUDWLRQSROLFLHVVKHPHQWLRQHGWKDWWKHUH

real time management as factors that caused unexpected

are well-organized plans related to water management

UHVXOWVLQWKHFDVH¶VLPSOHPHQWDWLRQ2YHUDOOVKH

in Australia but she is not sure on how well was the case

considers that the intended objectives of the project have

aligned with the plans. She did not answer questions

been achieved 60%.

related to financial support for the project, taxes and

104 ●

Water and Green Growth Case Study Report 2

In terms of economic performance, she considers

In relation to the choice of policy mix, in the case of

that there was a marginal positive impact in terms of

VWDWHDGPLQLVWUDWLRQSROLFLHVVKHPHQWLRQHGWKDWWKHUHDUH

job creation in the local economy as a result of the case.

not well-organized plans related to water management in

She declined to provide an answer about the project’s

SODFH6KHVWDWHGWKDWWKHFDVHKDVQRWUHFHLYHG¿QDQFLDO

impacts on the gross regional domestic product, local

VXSSRUWVXFKDVVXEVLGLHVRU2IILFLDO'HYHORSPHQW

development to national standards and technological

$VVLVWDQFH 2'$ DQGWKDWWKHFDVHLQTXHVWLRQZDVQRW

performance and advancement.

subject to taxes, levies, or tax deductions. She mentioned
WKDWWKHUHZHUHVSHFL¿FUHJXODWLRQVGLUHFWO\DIIHFWLQJWKH

In terms of social performance, she reckons that the
project had no impact on improving people’s health,

case in question but did not describe the impacts of the
regulations.

improving quality of life or increasing gender equality.
However, she considers that there was a positive impact

In the case of market policies, she declared that there is

of citizen participation in decision-making through

full cost recovery in irrigation, household, industrial and

the case. In terms of environmental performance, she

commercial use. In relation to private sector promotion

considers that there is no improvement in disaster safety

policies, she reckons that users are favorable toward

as a result of the case. However, she stated that there have

private sector involvement in the project. Finally, she

been positive impacts in water quality improvements,

mentioned that financial and ecological factors were

maintaining or restoring biodiversity and increasing

the criteria used in the project selection. In the case of

environmental awareness.

community policies, in terms of stakeholder participation
VKHPHQWLRQHGWKDWWKHUHJLRQDOJRYHUQPHQW1*2V
firms, and residents were effectively involved during
the consultation and decision making stages. The local

Interview 2

government participated during the consultation stage
Respondent 2 was required to provide her expert

DQGWKHFHQWUDOJRYHUQPHQWZDVLQIRUPHGRQO\2Q

opinion about the “Environmental Water Management

the other hand, she mentioned that there are not clear

LQWKH0XUUD\'DUOLQJ%DVLQ´SURMHFW:KHQDVNHGDERXW

conflict-resolution mechanisms explicitly specified in

community institutional factors, she mentioned that there

the law. She did not answer questions related to the legal

are explicit legal provisions for ensuring the accountability

SURYLVLRQVIRUFRQÀLFWUHVROXWLRQ

of officials, water suppliers, and users. Such provisions
vary by use categories and user groups. In her opinion,

When queried about the overall performance of the

those legal provisions are very effective for officials,

project she stated that visionary managers unafraid to take

water suppliers, and users. She declared that she is not

risks and do something positive were important factors

sure about the way that legal provisions of accountability

that contributed to the successes of the case in question.

administratively are translated and how effective they are

2YHUDOOVKHFRQVLGHUVWKDWWKHLQWHQGHGREMHFWLYHVRIWKH

in practice. However, she mentioned that within formal

project have been achieved 30%.

water administration administrative supervision is very
effective in practice. She considers that in general water

In terms of economic performance, she considers that

data is not adequately collected, managed and publicized.

the project had a positive impact on the gross regional

She did not answer the follow-up questions related to data

domestic product. However, she considers that there

openness, reliability and availability. Finally, she stated that

were no impacts in terms of job creation in the local

the project represents an IWRM approach.

economy, local development to national standards
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and technological performance and advancement as

In relation to the choice of policy mix, in the case of

a result of the project. In terms of social performance,

VWDWHDGPLQLVWUDWLRQSROLFLHVKHGHFODUHGWKDWWKHUHDUH

she reckons that the project had a marginal positive

not well-organized plans related to water management.

impact on improving people’s health, improving quality

+HPHQWLRQHGWKDWWKHSURMHFWKDVQRWUHFHLYHG¿QDQFLDO

of life, or increasing citizen participation in decision-

VXSSRUWVXFKDVVXEVLGLHVRU2IILFLDO'HYHORSPHQW

making. However, she considers that there was no

$VVLVWDQFH 2'$ +RZHYHUKHH[SODLQHGWKDWWKH

impact on gender equality through the case. In terms of

whole project is based on public funds and is effectively

environmental performance, she considers that there is

funded by taxpayers at Commonwealth and State

no improvement in water quality and in disaster safety

levels. Finally, he stated that there are there specific

as a result of the case. However, she stated that there

regulations directly affecting the project. However,

have been improvements in maintaining or restoring

he mentioned that Commonwealth regulations only

biodiversity and increasing environmental awareness.

relate to water quantity with no scope to link with water
quality or habitat to get best environmental outcome
with least social or economic cost.

Interview 3
In the case of market policies, he stated that there is
Respondent 3 was required to provide his expert

full cost recovery in irrigation, household, industrial and

opinion about the “Environmental Water Management

commercial use. In relation to private sector promotion

LQWKH0XUUD\'DUOLQJ%DVLQ´SURMHFW+HVWDWHGWKDW

policies, he reckons that users are favorable toward

the main purpose of the project was water resource

private sector involvement in the case. Finally, he

planning and that it is mainly concerned with

PHQWLRQHGWKDW¿QDQFLDOHTXLW\DQGHFRORJLFDOIDFWRUV

ecosystem services and water resources development.

were the criteria used in the project selection. In the

In terms of community institutional factors, he stated

case of community policies, in terms of stakeholder

that there are explicit legal provisions for ensuring the

participation he mentioned that residents, firms and

accountability of officials, water suppliers and users.

1*2VZHUHLQYROYHGGXULQJWKHFRQVXOWDWLRQVWDJH

In his opinion, those legal provisions are effective for

2QWKHRWKHUKDQGKHPHQWLRQHGWKDWWKHUHDUHQRFOHDU

ZDWHUVXSSOLHUVDQGOHVVHIIHFWLYHIRURI¿FLDOVDQGXVHUV

conflict-resolution mechanisms explicitly specified

About the way that legal provisions of accountability

in the law. However, he mentioned that the National

administratively are translated and how effective they

:DWHU&RXQFLODQG%DVLQRUJDQL]DWLRQVFRXOGLQWHUYHQH

are in practice he mentioned that within formal water

in conflict resolution regarding the case in question.

administration there is a monitoring procedure for

+HPHQWLRQHGWKDW%DVLQRUJDQL]DWLRQVDUHWKHOHJDOO\

sectoral and regional water allocation that is effective

VSHFL¿HGPHFKDQLVPVIRUWUDQVERXQGDU\FRQÀLFWV

and inter-ministerial committees that are less effective
in comparison. He does not consider that water data

When interrogated about the overall performance

is adequately collected, managed and publicized. He

of the project he stated that legislation and cash were

considers that the data is very much open to the public

important factors that contributed to the successes of the

through websites, printed materials, upon request and

SURMHFW2QWKHRWKHUKDQGOHJLVODWLRQDQGFDVKWDUJHWHG

on company reports. He stated that this data is adequate

at water quantity only and intent of the Murray-Darling

mostly for the implementation of the project. Finally, he

%DVLQZDWHUSODQQLQJZDVIRUVRFLDOHFRQRPLFDQG

stated that the case in question represents an integrated

HQYLURQPHQWDOEDODQFHGRXWFRPHV±ZDWHUTXDQWLW\

water resources management (IWRM) approach.

alone cannot achieve triple bottom line outcomes.
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2YHUDOOKHFRQVLGHUVWKDWWKHLQWHQGHGREMHFWLYHVRIWKH

DUH1*2VEXWWKH\DUHQRWHIIHFWLYH6KHFRQVLGHUVWKDWLQ

project have been achieved 30%.

general water data is not adequately collected, managed,
and publicized. She considers that the data is very much

In terms of economic performance, he considers that

open to the public through websites, printed materials,

there was a negative impact in terms of job creation in the

upon request, and on company reports. She declared that

local economy, on the gross regional domestic product

this data is adequate mostly for the implementation of the

and on the local development to national standards as a

project. Finally, she stated that the project represents an

result of the project. In his opinion, there was marginal

IWRM approach.

positive impact on technological performance and
advancement.

In relation to the choice of policy mix, in the case of
VWDWHDGPLQLVWUDWLRQSROLFLHVVKHPHQWLRQHGWKDWWKHUHDUH

In terms of social performance, he reckons that the

not well-organized plans related to water management in

project had no impact on improving citizen participation

SODFH6KHVWDWHGWKDWWKHFDVHKDVQRWUHFHLYHG¿QDQFLDO

in decision-making or increasing gender equality.

VXSSRUWVXFKDVVXEVLGLHVRU2IILFLDO'HYHORSPHQW

However, he considers that there was a marginal negative

$VVLVWDQFH 2'$ DQGWKDWWKHFDVHSURMHFWLVEDVHG

impact on quality of life.

on public funds so effectively funded by taxpayers at
Commonwealth and State levels. She mentioned that there

In terms of environmental performance, He considers

were specific regulations directly affecting the case in

that there was no impact in disaster safety, in water

question. In particular she mentioned that commonwealth

quality improvements, in maintaining, or restoring

regulations only relate to water quantity with no scope to

biodiversity or in increasing environmental awareness.

link with water quality or habitat to get best environmental
outcome with least social or economic cost.
In the case of market policies, she declared that there is

Interview 4

full cost recovery in irrigation, household, industrial and
Respondent 4 was required to provide her expert

commercial use. In relation to private sector promotion

opinion about the “Environmental Water Management

policies, she reckons that users are favorable toward

LQWKH0XUUD\'DUOLQJ%DVLQ´SURMHFW:KHQDVNHG

private sector involvement in the project. Finally, she

about community institutional factors, she mentioned

mentioned that financial, equity, and ecological factors

that there are explicit legal provisions for ensuring the

were the criteria used in the project selection. In the

DFFRXQWDELOLW\RIRI¿FLDOVZDWHUVXSSOLHUVDQGXVHUV,Q

case of community policies, in terms of stakeholder

her opinion, those legal provisions are effective for water

SDUWLFLSDWLRQVKHPHQWLRQHGWKDW1*2VILUPVDQG

VXSSOLHUVDQGOHVVHIIHFWLYHIRURI¿FLDOVDQGXVHUV

residents were involved during the consultation stage.
2QWKHRWKHUKDQGVKHPHQWLRQHGWKDWWKHUHDUHQRWFOHDU

About the way that legal provisions of accountability

conflict-resolution mechanisms explicitly specified in

administratively are translated and how effective they

the law. However, she mentioned that the National Water

are in practice she mentioned that within formal water

&RXQFLODQG%DVLQRUJDQL]DWLRQVFRXOGLQWHUYHQHLQ

administration there is a monitoring procedure for

FRQÀLFWUHVROXWLRQLQWKHSURMHFW6KHDOVRPHQWLRQHGWKDW

sectoral and regional water allocation that is effective

%DVLQRUJDQL]DWLRQVDUHWKHOHJDOO\VSHFL¿HGPHFKDQLVPV

and inter-ministerial committees that are less effective in

IRUWUDQVERXQGDU\FRQÀLFWV

FRPSDULVRQ2XWVLGHIRUPDOZDWHUDGPLQLVWUDWLRQWKHUH
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When questioned about the overall performance of the

planning, implementation, evaluation, and conflict

project she stated that monetary resources and regulation

resolution on the project. Finally, he considers that

were important factors that contributed to the successes

the project represents an integrated water resources

RIWKHSURMHFW2YHUDOOVKHFRQVLGHUVWKDWWKHLQWHQGHG

management (IWRM) approach.

objectives of the project have been achieved in 30%.
In terms of economic performance, she considers that

In relation to the choice of policy mix, in the case of

the project had a negative impact on the gross regional

VWDWHDGPLQLVWUDWLRQSROLFLHVKHGHFODUHGWKDWWKHUHDUH

domestic product, job creation, and local development

well-organized plans related to water management. He

to national standards. However, she considers that the

PHQWLRQHGWKDWWKHSURMHFWKDVUHFHLYHG¿QDQFLDOVXSSRUW

project has had a positive impact on the technological

VXFKDVVXEVLGLHVRU2IILFLDO'HYHORSPHQW$VVLVWDQFH

performance and technological advancement. In terms

2'$ +HH[SODLQHGWKDWWKHILQDQFLDOVXSSRUWIURP

of social performance, she reckons that the project had

FRPPRQZHDOWKIRUGURXJKWHFRORJLFDOUHFRYHU\KDV

a marginal negative impact on the quality of life and on

been very good, however the impacts will probably last

citizen participation in decision-making and a negative

longer than the funds. Finally, he stated that there are not

impact on people’s health and on gender equality. In

VSHFL¿FUHJXODWLRQVGLUHFWO\DIIHFWLQJWKHSURMHFW

terms of environmental performance, she considers
that there is no impact in water quality and a marginal

In the case of market policies, he stated that there

negative impact on disaster safety, restoring biodiversity,

is full cost recovery in household, industrial, and

and environmental awareness.

commercial use. However, in the case of irrigation there
is partial recovery and varies between states. He did
not answer the questions on relation to private sector

Interview 5

SURPRWLRQSROLFLHV)LQDOO\KHPHQWLRQHGWKDW¿QDQFLDO
equity, and ecological factors were the criteria used in

Respondent 5 was required to provide his expert

the project selection.

opinion about the “Environmental Water Management
LQWKH0XUUD\'DUOLQJ%DVLQ´SURMHFW,QWHUPVRI

In the case of community policies, in terms of stakeholder

community institutional factors, he stated that there are

participation he mentioned that all stakeholders were

explicit legal provisions for ensuring the accountability

involved during the consultation stage but only the

of officials, water suppliers and users. In his opinion,

central and regional government participate in important

those legal provisions are effective. About the way that

GHFLVLRQPDNLQJ2QWKHRWKHUKDQGKHPHQWLRQHG

legal provisions of accountability administratively are

that there are no clear conflict-resolution mechanisms

translated and how effective they are in practice he

explicitly specified in the law. However, he mentioned

mentioned that within formal water administration there

WKDWWKH1DWLRQDO:DWHU&RXQFLODQG%DVLQRUJDQL]DWLRQV

is administrative supervision, financial auditing, work

MXGLFLDOOHJLVODWLYHFRQVWLWXWLRQDODQGWULEXQDOVFRXOG

auditing, and a monitoring procedure for sectoral and

intervene in conflict resolution regarding the case in

regional water allocation. He considers that water data

TXHVWLRQ+HPHQWLRQHGWKDW%DVLQRUJDQL]DWLRQVULYHU

is adequately collected, managed and publicized. He

ERDUGVDQGWULEXQDOVDUHWKHOHJDOO\VSHFL¿HGPHFKDQLVPV

considers that the data is very much open to the public

for transboundary conflicts. When interrogated about

through websites, printed materials, upon request, on

the overall performance of the project he identified as

company reports, external audit, and on government

important factors that contributed to the successes of the

audits. He stated that this data is adequate for the

project the commonwealth government identifying need
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with state government and community participation,
community vitally interested as whole of life issues
involved in drought recovery and the government setting
up good systems for public consultation throughout
WKHSURJUDP2YHUDOOKHFRQVLGHUVWKDWWKHLQWHQGHG
objectives of the project have been achieved 80%.
In terms of economic performance, he considers
that there was no impact on local development, and a
marginal negative impact on the gross regional domestic
product and on the technological performance and a
negative impact in terms of job creation in the local
economy. In terms of social performance, he reckons
that the project had no impact on improving citizen
participation in decision-making or in gender equality.
However, he considers that there was a negative impact
on quality of life and people’s health. In terms of
environmental performance, he considers that there was
a marginal negative impact in disaster safety, a marginal
positive impact on water quality improvements and a
positive impact on maintaining or restoring biodiversity
or in increasing environmental awareness.
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Executive Summary
%UD]LOKDVRQHRIWKHZRUOG¶VPRVWVRSKLVWLFDWHGZDWHUUHVRXUFHVPDQDJHPHQWV\VWHPVDQGDFFRXQWVIRURI
the world’s freshwater. This case study investigates the economic, social, political, environmental, and technological
FRQWH[WLQZKLFK%UD]LOKDVLPSOHPHQWHGLWVLQWHJUDWHGZDWHUUHVRXUFHVPDQDJHPHQWSROLF\DQG³3D\PHQWIRU
Environmental Services” (PES) programs that support green growth in the country.
%UD]LOLVWKHZRUOG¶VVHYHQWKODUJHVWHFRQRP\ZLWKD*'3RI86ELOOLRQLQLQFXUUHQWSULFHV,WLVDOVR
WKH¿IWKODUJHVWFRXQWU\LQDUHDDQGSRSXODWLRQLQWKHZRUOGDQGWKHODUJHVWLQ/DWLQ$PHULFDDQGWKH&DULEEHDQ,WKDG
a population of just over 200 million in 2013, heavily concentrated on the Atlantic coast. The country has experienced
UDSLGXUEDQL]DWLRQVLQFHDQGLWV+XPDQ'HYHORSPHQW,QGH[ +', KDVUHJLVWHUHGVLJQL¿FDQWLPSURYHPHQWVLQ
WKHODVW\HDUV7KHJUHDWHVWDGYDQFHIRU%UD]LOZDVLQWKH+',IRUHGXFDWLRQZKLFKURVHIURPWRRYHUWKH
period.
'HVSLWHWKHVLJQL¿FDQWHFRQRPLFGHYHORSPHQWRI%UD]LOLQUHFHQWGHFDGHVDVHULHVRIERWWOHQHFNVVWLOOKLQGHUWKH
HIIHFWLYHLPSOHPHQWDWLRQRIZDWHUDQGVDQLWDWLRQSURJUDPVLQWKHFRXQWU\ZKHUHDVLJQL¿FDQWGH¿FLWVWLOOVUHPDLQV
independent of the level of regional development. This is particularly true in remote regions of the interior, and in urban
favelas.
'HIRUHVWDWLRQKDVEHHQDPDMRULVVXHLQWKHODVW\HDUVFDXVLQJPDQ\FRQFHUQVLQVLGHDQGRXWVLGH%UD]LOVLQFHWKH
forest is a vital regulator of climate and water. In addition to the loss of natural biodiversity, deforestation contributes to
DFFHOHUDWHGULYHUVHGLPHQWDWLRQDQGUHGXFWLRQVLQWKHEDVHÀRZVGXULQJWKHGU\VHDVRQ7KHDQQXDOHFRQRPLFLPSDFWRI
RIIVLWHVHGLPHQWDWLRQLQ%UD]LOZDVHVWLPDWHGDW86ELOOLRQLQQRWFRQVLGHULQJWKHDGGLWLRQDOFRVWVRIZDWHU
WUHDWPHQWDQGUHVHUYRLUYROXPHORVVHV,IWKRVHZHUHDGGHGWKDW¿JXUHZRXOGEHPXFKKLJKHU,QWKHODVW\HDUV
WKHZDWHUUHVRXUFHVPDQDJHPHQWVWUXFWXUHLQ%UD]LOKDVHYROYHGIURPDFHQWUDOL]HGDQGULJLGV\VWHPWRDPRUH
modern, dynamic process. In the past, very organized water user sectors, such as hydropower, dominated the water
management process, with the other users and society in general playing a small role.
Since the promulgation of the National Water Law in 1997, federal, state and river basin management institutions
KDYHJURZQH[SRQHQWLDOO\LQ%UD]LOZLWKRYHUULYHUEDVLQRUJDQL]DWLRQVHVWDEOLVKHGE\+RZHYHU
the policies and institutions that have been responsible for the initial improvements in water management
and availability are still evolving, and are adapting to changing circumstances and lessons learned. The broad
participation of stakeholders in consultations related to river basin planning and management has had a strong
LQÀXHQFHRQWKLVHYROXWLRQ
To ensure that water has been an engine of growth and has contributed to both environmental protection and
VRFLDOGHYHORSPHQWWKH*RYHUQPHQWRI%UD]LOKDVLPSOHPHQWHGWKHW\SHVRISROLFLHVUHFRPPHQGHGLQWKH:DWHUDQG
*UHHQ*URZWKSROLF\IUDPHZRUN
Â$GRSWULYHUEDVLQPDQDJHPHQWSODQVXVLQJLQWHJUDWHGZDWHUUHVRXUFHVPDQDJHPHQW ,:50 SULQFLSOHV
Â9DOXHHFRV\VWHPVHUYLFHVWRHQVXUHWKHLUFRQVHUYDWLRQ HJ352'(6:DWHU3URYLGHU3URJUDP 
Â3URPRWHWHFKQRORJ\WUDQVIHUDQGLQYHVWLQLQQRYDWLYHWRROVWRLPSURYHZDWHUDQGHQHUJ\HI¿FLHQF\
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Â$GRSWDSDFNDJHRIHFRQRPLFLQVWUXPHQWVLQFOXGLQJGHPDQGPDQDJHPHQWDQGLQFHQWLYHVIRUFOHDQLQJXS
waterways, recycling and reuse of water; and
Â3URPRWHDFFHVVWRFOHDQGULQNLQJZDWHUVXSSO\DQGVDQLWDWLRQDVDNH\WRSRYHUW\DOOHYLDWLRQSXEOLFKHDOWKDQG
quality of life.
Many of these programs have been very successful and have contributed to the economic success of the country
over the past few decades. However, challenges in the environmental and social spheres still remain. 2QHRIWKH
river basin institutions that has been most active in tacking these challenges is the Piracicaba-Capivari-Jundiai (PCJ)
%asin CRPPLWWHHDQGLWVFRUUHVSRQGLQJEDVLQDJHQF\,QRUGHUWRWDFNOHWKHZDWHUSUREOHPVDQGLPSDFWVLGHQWL¿HGLQ
the basin, several actions were started in the PCJ committee, including hydrologic monitoring and basin plans, basin
FRQVHUYDWLRQLQLWLDWLYHVZDWHUTXDOLW\LPSURYHPHQWDQGSURWHFWLRQDJDLQVWÀRRGVDQGGURXJKWV
%UD]LOKDVDOVRGHVLJQHGDQGLPSOHPHQWHGZDWHURULHQWHG3(6SURJUDPVVXFKDVWKH%DVLQ3ROOXWLRQ&RQWURO
3URJUDP 352'(6 DQGWKH:DWHU3URYLGHU3URJUDP :33 'HYHORSHGE\WKH1DWLRQDO:DWHU$JHQF\ $1$ 
these programs have been implemented since 2001 on a national scale, and involve a new philosophy in water
UHVRXUFHVPDQDJHPHQWQDPHO\WKDWFRPPXQLWLHVDQG¿UPVVKRXOGEHFRPSHQVDWHGIRUHQYLURQPHQWDOVHUYLFHVWKH\
provide, based on the project performance.
6LQFHDWRWDORI352'(6VHZDJHWUHDWPHQWVWDWLRQVKDYHEHHQFRQWUDFWHGLQVL[GLIIHUHQWVWDWHVRI%UD]LO
considerably reducing pollution from sewage in the river basins receiving the project. Since its conception in 2004,
WKH:DWHU3URYLGHU3URJUDPDOORZHGWKHLPSOHPHQWDWLRQRISURMHFWVLQVWUDWHJLFEDVLQVRI%UD]LOLDQVWDWHV,WLV
estimated that more than 50% of the original basin sedimentation was abated with the program.
6RPHRIWKHOHVVRQVOHDUQHGDQGFKDOOHQJHVVWLOOIDFLQJ%UD]LODVLWPRYHVIRUZDUGZLWKLWVZDWHUPDQDJHPHQW
policies are listed below and described in the case study.
Â$GGLWLRQDOIRFXVLVQHHGHGWRPHHWWKHGH¿FLWLQVDQLWDWLRQVHUYLFHVHVSHFLDOO\LQIDYHODVLQODUJHFLWLHVDQGUHPRWH
rural areas of the north and northeast.
Â6SHFL¿FSURJUDPVQHHGWREHVWHSSHGXSRQZDWHUUHVRXUFHVPDQDJHPHQWLQWKHQRUWKDQGQRUWKHDVW
Â6HULRXVREMHFWLRQVWRZDWHUSURMHFWVQHHGWREHDGGUHVVHGWKURXJKFRQVXOWDWLRQDQGGLVSXWHUHVROXWLRQ
Â&RPPXQLWLHVQHHGWREHHGXFDWHGDQGHPSRZHUHGWRPDQDJHZDWHUV\VWHPV
Â&RQWLQXRXVFDSDFLW\EXLOGLQJRIZDWHUXVHUVDQGVWDNHKROGHUVLVUHTXLUHGHVSHFLDOO\LQZDWHUDQGHQYLURQPHQWDO
management.
Â$EHWWHUFRQQHFWLRQEHWZHHQHIIHFWLYHSROLFLHVDQGJUHHQJURZWKLQFOXGLQJVRFLRHFRQRPLFDQGHFRV\VWHP
improvements needs to be clearly demonstrated.
Â(QYLURQPHQWDOHGXFDWLRQDQGVKRZFDVLQJ3(6SURJUDPVFRXOGEHHIIHFWLYHLQWKHSURPRWLRQRIJUHHQJURZWK
Â0RQLWRULQJHYDOXDWLRQDQGIROORZXSZRXOGHQKDQFH3(6V\VWHPV
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Growth, and were thus included as part of the Water and

I. Introduction

Green Growth (WGG) project, being jointly undertaken

1. Purpose of the Case Study

by the World Water Council (WWC) and the Government
of the Republic of Korea since November 2010.2) The

Throughout the period since the UN Water Conference

project collected case studies demonstrating water and

was held at Mar del Plata, Argentina in 1977, water

green growth and developed a policy framework. The

resources have been at the center of international discussions

first edition of the Water and Green Growth study was

on economic and social development. Water was a key

launched at the sixth World Water Forum in Marseille,

chapter in Agenda 21, the outcome of United Nations

France in March 2012.3) The case studies on “Green

Conference on Environment and Development (UNCED,

Growth and Integrated Water Resources Management

Rio de Janeiro, June 1992). Since then, the United

,:50 LQ%UD]LO´DQG³3D\PHQWIRU(QYLURQPHQWDO

Nations and the international community have considered

6HUYLFHV 3(6 %UD]LO´ZHUHLQFOXGHGLQWKH¿UVWHGLWLRQ

water as essential to the attainment of sustainable
development. Moreover, the concept of sustainable

The green growth and IWRM case study presents

development was the cornerstone of UNCED. The

an overview of national water resources management

%UXQGWODQG&RPPLVVLRQGHILQHGWKDWFRQFHSWLQ

policy and structure and how it is aligned with green

and ever since, it has been accepted that development

JURZWKREMHFWLYHV%UD]LOKROGVRIWKHZRUOG¶V

must include not only the economic growth, but also the

fresh water and has one of the most sophisticated water

1)

environmental and social dimensions.

resources management systems. The National Water
Resources Management System has introduced such

In addition, innumerable international conferences

water management practices as decentralization, the use

outside of the United Nations system on different

of economic tools for water management, and public

aspects of water resources management have been held

participation in the decision-making process. The second

to build a consensus and cooperation over the years.

GHVFULEHV%UD]LO¶VSXEOLFSROLF\RQ3(6WKDWSURYLGHV

Among the most prominent are the annual World Water

a financial Instrument to improve water quality in the

Weeks convened in Stockholm since 1991 and the

FRXQWU\7ZRRIWKHLQVWUXPHQWVDUHWKH5LYHU%DVLQ

triennial World Water Forums, convened by the World

Clean-Up Program and the Water Provider Program.

Water Council every three years since 1997. The Sixth

These program are described in Chapter III of this report.

World Water Forum was held in Marseille, France in

The expanded case study included here elaborates on the

2012, where the Water and Green Growth project was

lessons learned in the two case studies presented earlier.

introduced to a broad audience.

This case study on “Integrated Water Management
DQG3D\PHQWIRU(QYLURQPHQWDO6HUYLFHVLQ%UD]LO´

7ZRFDVHVWXGLHVLQYROYLQJ%UD]LO¶VZDWHULQVWLWXWLRQV

is an input into phase II of the project, leading up to

were considered as good examples of Water and Green

the Seventh World Water Forum in Daegu, Republic

 7KH:RUOG&RPPLVVLRQIRU(QYLURQPHQWDQG'HYHORSPHQWOHGE\1RUZHJLDQ3ULPH0LQLVWHU*UR+DUOHP%UXQGWODQGSURGXFHG
2XU&RPPRQ)XWXUH 2[IRUG8QLYHUVLW\3UHVV DOVRNQRZQDVWKH%UXQGWODQG5HSRUWDVDQLQSXWWRWKH8QLWHG1DWLRQV
&RQIHUHQFHRQ(QYLURQPHQWDQG'HYHORSPHQWKHOGLQ5LRGH-DQHLUR%UD]LOLQ-XQH
 :**LVGH¿QHGDVWKH JURZWK FRQFHSWWKDWHPSKDVL]HVWKHUROHRIZDWHULQWHUPVRIDFKLHYLQJHFRQRPLFZHOOEHLQJDQGVRFLDO
equity coupled with protection and revitalization of ecosystems.
3) Government of the Republic of Korea and World Water Council. 2012, March. Water and Green Growth Edition 1. Marseille. www.
waterandgreengrowth.org
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of Korea in 2015. The World Water Council and the

3LUDFLFDED&DSLYDULDQG-XQGLDtULYHUEDVLQVZKLFK

Government of the Republic of Korea, the organizers of

comprise the States of São Paulo and Minas Gerais, are

the Forum, supported preparation of the case study.

presented in this case study. The water agencies in those
basins have evolved a system of water use charges and
collected, in 2010, over US $42 million, which is being

2. Case Study Context

LQYHVWHGXQGHUWKH5LYHU%DVLQ:DWHU3ODQ

7KH%UD]LOLDQFDVHVWXG\SUHVHQWVDQRYHUYLHZRI

7KH %UD]LOLDQ:DWHU /DZ KDV HVWDEOLVKHG ILYH

national water resources management policy and

management instruments to help with implementation

LQVWLWXWLRQVDQGKLJKOLJKWVWZRLQGLYLGXDOH[DPSOHVWKH

RIQDWLRQDOSROLF\ULYHUEDVLQSODQVFODVVLILFDWLRQRI

water basin management structure in the Piracicaba,

water bodies, water permits, water use charges, and

&DSLYDULDQG-XQGLDtULYHUEDVLQVDQGWKHPHFKDQLVP

information systems. At the basin level, the Integration

for implementing payment for environmental services.

Pact is an agreement between the Agency and the States,

,OOXVWUDWLYHH[DPSOHVRIWKHODWWHUDUHWKH5LYHU%DVLQ

WRJHWKHUZLWKWKH5LYHU%DVLQ&RPPLWWHH,WHVWDEOLVKHV

&OHDQXS3URJUDP 352'(6 DQGWKH:DWHU3URYLGHU

the obligation for parties to work together to implement

Program. These examples are aligned with green

the water management tools and the Water Law.

growth objectives. Some of the water management
SUDFWLFHVEHLQJXVHGLQ%UD]LODUHGHFHQWUDOL]DWLRQWR

(YHQWKRXJK%UD]LOLVHQGRZHGZLWKHQRUPRXVZDWHU

the basin and sub-basin level, the use of economic tools

resources, the country has come to realize the importance

for water management, and public participation in the

of conserving its resources in an effort to promote real

decision-making process. The National Water Agency

green growth. The structure of the water resources

(ANA) is responsible for implementing national policy

policy is complex, but it offers some very positive

and coordinating the National System, particularly its

lessons for IWRM, including river basins. The case

technical and institutional instruments. Moreover, the

provides a framework for working at the basin level in

agency is responsible for regulating water uses in rivers

a Federal system and offers guidance to other countries

under the federal jurisdiction by issuing water permits

ZLWKPDQ\ULYHUVWKDWÀRZDFURVVGLIIHUHQWMXULVGLFWLRQV

and controlling water use.

The examples of how the river basin committees make
decisions in line with national water policy are useful for

In accordance with its green-growth objectives, water

other countries attempting to implement river basin plans.

UHVRXUFHVPDQDJHPHQWLQ%UD]LOSURPRWHV³UHDVRQDEOH
use of the water resources among multiple users
that supports sustainable economic growth through

3. Case Study Methodology

a socially inclusive decision-making process and
appropriate governmental capacity.”

This case study examines one of the world’s most
sophisticated water resources management systems

The country is divided into 12 hydrographic regions

IRU%UD]LODFRXQWU\WKDWKROGVRIWKHZRUOG¶V

(each with one or more river basins) used for macro

fresh water. It describes the integrated water resources

DQDO\VLVRIZDWHUUHVRXUFHVLQ%UD]LO7KHERXQGDULHV

PDQDJHPHQWV\VWHPWKDWKDVHYROYHGLQ%UD]LOWR

of these regions are different from the geopolitical

implement national water resources policy, establish

ERXQGDULHV RI WKH %UD]LOLDQ 6WDWHV ,Q RUGHU WR

institutions and economic and regulatory tools, and

GHPRQVWUDWH,:50SUDFWLFHVLQ%UD]LOWKHFDVHVRIWKH

coordinate activities at the basin level based on 12
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hydrographic regions. It also explores financial

4. Organization of the Report

instruments for paying for watershed and ecosystem
services in the river basin context. The case study

This case study investigates the economic, social,

examines exogenous factors and water institutions at the

political, environmental, and technological context

national, basin, and community levels that have had a

LQZKLFK%UD]LOKDVLPSOHPHQWHGLWVLQWHJUDWHGZDWHU

major impact on watershed protection and environmental

resources management policy and practices that support

conservation, as well as on economic growth and

green growth. The policies and institutions that have been

social development. The present research explores the

responsible for the improvements in water management

exogenous economic, social, political, environmental, and

and availability and thus economic growth and social

technical factors that drive water resources planning and

development along the rivers and in urban areas, are still

management processes. Water management is considered

evolving and are adapting to changing circumstances and

of crucial importance to economic growth, social

lessons learned. The broad participation of stakeholders

GHYHORSPHQWDQGHQYLURQPHQWDOVXVWDLQDELOLW\LQ%UD]LO

in consultations related to river basin planning has

The case study was undertaken based on an institutional

had a strong influence on this evolution. The case

approach developed under the Water and Green Growth

study describes the water management institutions and

project supported by the World Water Council and the

policies at national, basin, municipal, and community

Government of the Republic of Korea. Details on the

levels. Their performance is analyzed, and lessons and

institutional approach and methodology can be found in

conclusions are drawn.

the Lake Sihwa Water Quality Improvement project case
study.4) These case studies indicate how the institutional

First, the external environment during the evolution of

framework in the water and related sectors contribute to

WKHZDWHUPDQDJHPHQWV\VWHPLQ%UD]LOLVFKDUDFWHUL]HG

green growth.

in terms of its economic, social, political, environmental,
and technological aspects, i.e. exogenous factors. Then

The analytical framework used in the study is based on

water resources governance, policy, law and institutions

the work of Saleth and Dinar (2004) in The Institutional

LQ%UD]LODUHH[DPLQHGLQFOXGLQJORFDOZDWHUJRYHUQDQFH

Economics of Water. The framework was the basis

structures. Information and statistics from international,

for evaluating the water-related projects’ outcomes

national and basin sources, and from independent

5)

resulting from changes in policies and institutions.

academic studies, provide an overview of the situation in

The questionnaires presented to representatives of the

the country and in selected river basins.

main water-related institutions and other stakeholders in
%UD]LOZHUHGHYHORSHGWRUHÀHFWWKDWIUDPHZRUN6DOHWK

Finally, the impact and performance of the various

and Dinar(2004) define a water institution to be an

elements of water management policies and practices in

HQWLW\GHILQHGLQWHUDFWLYHO\E\WKUHHPDLQFRPSRQHQWV

%UD]LODUHDQDO\]HG6XUYH\UHVXOWVDQGH[SHUWLQWHUYLHZV

water law, water policy, and water administration. The

are used to examine the current situation and performance

analytical framework is presented in detail in the Lake

RIVSHFL¿FDVSHFWVRIWKHZDWHUPDQDJHPHQWLQFOXGLQJ

Sihwa case study.

river basin plans and payment for environmental services.

4) K-water Institute (Research Center for Water Policy and Economy). 2013, September. Lake Sihwa Water Quality Improvement
Project: A Water and Green Growth Case Study Report. Daejeon, Republic of Korea.
5) Saleth, R.M and Dinar, A. 2004. The Institutional Economics of Water: A Cross-Country Analysis of Institutions and Performance.
:DVKLQJWRQ'&WKH:RUOG%DQN
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II. An Overview: Water Management in
Brazil

there). The Northeast, where 30% of the country’s
population lives along the coast, suffers from chronic
drought. The West Central is an area of savannahs

1. About Brazil

and grasslands and is sparsely populated. The Federal
&DSLWDORI%UDVLOLDLVORFDWHGWKHUH7KH6RXWKHDVW

%UD]LORI¿FLDOO\WKH)HGHUDWLYH5HSXEOLFRI%UD]LO LQ

is highly industrialized, where the majority of the

3RUWXJXHVH5HS~EOLFD)HGHUDWLYDGR%UDVLO RFFXSLHVKDOI

population lives, while the South is highly developed

RI6RXWK$PHULFD¶VODQGPDVV,WLVWKH¿IWKODUJHVWQDWLRQ

with a good balance between rural enterprises and

in the world in both population and area, and is the largest

manufacturing industry. Itaipu dam, one of the largest

FRXQWU\LQ/DWLQ$PHULFDDQGWKH&DULEEHDQ%UD]LOKDVD

hydroelectric dams in the world, is located in the South,

NPFRDVWOLQHDORQJWKH$WODQWLF2FHDQDQGVKDUHV

RQWKH3DUDQi5LYHUWKDWVHSDUDWHV%UD]LODQG3DUDJXD\

more than 15,700 km of inland borders with every South
American nation except Chile and Ecuador (see Figure
 %UD]LOVWUHWFKHVURXJKO\NPIURPQRUWKWRVRXWK
and from east to west to form a vast irregular triangle that
encompasses a wide range of tropical and subtropical
landscapes, including wetlands, savannas, plateaus, and
ORZPRXQWDLQV%UD]LOFRQWDLQVPRVWRIWKH$PD]RQ5LYHU
basin, which has the world’s largest river system and the
world’s most extensive virgin rainforest.6)
%UD]LOLVWKHZRUOG¶VVHYHQWKODUJHVWHFRQRP\ZLWK
a GDP of US $2,253 billion in 2012 (current prices). It
had a population of just over 200 million in July 2013,
DFFRUGLQJWRWKH,QVWLWXWR%UDVLOHLURGH*HRJUDILDH
(VWDWtVWLFD ,%*( ZKLFKUXQVWKH%UD]LOLDQFHQVXVDQG
compiles the latest population data.7) The population is

6RXUFH)HOLSH0HQHQJD]0DSD&OLFiYHOGR%UDVLO %UD]LO6WDWH0DS 
Wikimedia Commons

<Figure 1> Map of Brazil Showing 26 States, the Federal
District and Five Regions

heavily concentrated on the Atlantic coast.

2. Timeline for Water Management Milestones
%UD]LOLVDFRXQWU\ZLWKH[WUHPHUHJLRQDOGLIIHUHQFHV
especially in the social indicators such as health, infant

7KH%UD]LOLDQVWXG\SUHVHQWVDQRYHUYLHZRIQDWLRQDO

mortality, and nutrition. The richer South and Southeast

water resources management policy and institutions

regions enjoy much better indicators than the poorer

and analyzes how these have been instrumental in

North and Northeast (see Figure 1). The North is the

achieving green growth objectives. The National Water

$PD]RQ%DVLQZLWKOXVKWURSLFDOUDLQIRUHVWDQGWKH

$JHQF\RI%UD]LO $1$ WRJHWKHUZLWKWKH6WDWH:DWHU

largest concentration of freshwater in the world (one

5HVRXUFHV2UJDQL]DWLRQVLVWKHLQVWLWXWLRQUHVSRQVLEOH

fifth of the earth’s freshwater resources are located

for implementing the national policy and coordinating

 3RSSLQR5(%UD]LOEncyclopedia BritannicaKWWSZZZEULWDQQLFDFRP(%FKHFNHGWRSLF%UD]LO
 %UD]LO3RSXODWLRQWorld Population ReviewKWWSZRUOGSRSXODWLRQUHYLHZFRPFRXQWULHVEUD]LOSRSXODWLRQ
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the National Water Resources Management System
LQ%UD]LO 6,1*5(+ SDUWLFXODUO\LWVWHFKQLFDODQG
institutional instruments. ANA regulates water uses
at rivers under federal jurisdiction by issuing water
permits and controlling water uses.
%UD]LOLVHQGRZHGZLWKHQRUPRXVZDWHUUHVRXUFHV
(Figure 2), and the country can provide some very
positive lessons for how integrated water resources

6RXUFH6XSHULQWHQGrQFLDGH$SRLRj*HVWmRGH5HFXUVRV+tGULFRV$1$

and river basin management could contribute to

<Figure 3> Green Growth Objectives Alignment with the
National Water Resources Management System
(SINGREH) Principles in Brazil

green growth. The examples of how the river basin
committees make decisions in line with the national
water policy are valuable for others embarking on

Policy, regulatory, and planning functions are dispersed

IWRM programs.

among different agencies and administrative levels.
Water Supply and Sanitation Service provision is the
responsibility of 27 state-owned water and sanitation
companies (Companhias Estaduais de Saneamento
%iVLFRRU&(6%V DQGPXQLFLSDOLWLHV5LYHU%DVLQ:DWHU
Committees are responsible for solving water allocation
FRQÀLFWVDPRQJFRPSHWLQJXVHUVDWWKHEDVLQOHYHO:DWHU
governance and institutions will be covered in detail in
&KDSWHU,,,%R[RXWOLQHVVRPHRIWKHPDMRUPLOHVWRQHV
LQZDWHUPDQDJHPHQWLQ%UD]LO
<Box 1> Water Management Milestones in Brazil

6RXUFH 6y *HRJUDILD   KWWSZZZVRJHRJUDILDFRPEU
&RQWHXGRV*HRJUD¿D)LVLFD+LGURJUD¿D

<Figure 2> Surface Water Resources of Brazil

Additionally, the philosophy of water resources
PDQDJHPHQWLQ%UD]LODOORZVIRUWKHUHDVRQDEOHXVHRI
the country’s water resource samong multiple water
users, providing the conditions for sustainable economic
growth in various sectors, through a socially inclusive
decision-making process and appropriate governmental
capacity (see Figure 3).
Many institutions have responsibility for the water
UHVRXUFHVPDQDJHPHQWLQ%UD]LO$1$LVWKHLQVWLWXWLRQ
responsible for the overall management of the water
UHVRXUFHVRI%UD]LODVHFWRUWKDWLVIUDJPHQWHGLQVWLWXWLRQDOO\

1934 : Brazil’s Water Code established
1968 : National Water Supply and Sanitation System was
created; the National Water Supply and Sanitation Plan
(PLANASA) covered the period 1968 to 1986
1988: Federal Constitution provided for the organization of
the National System of Water Resources Management
(SINGREH)
1989 : PCJ Consortium created to act as the River Basin Water
Agency
1993 : Piracicaba, Capivari and Jundiaí River Basins Committee
installed
1997 : Law no. 9.433/1997, also known as the Water Law, was
adopted
2000: Establishment of National Water Agency (ANA) under
Law 9884
2001 : PRODES (River Basin Restoration Program) introduced
2003 : Decree 4613/03, defining the competences of the National
Council of Water Resources (CNRH) established
2004 : Public Private Partnerships Law adopted (Law # 11079)
2004 : Water Provider Program introduced
2005 : PCJ River Basins Water Agency created
2007 : Federal Sanitation and Solid Waste Bill (Law 11.445/07)
adopted
2013 : Federal Government approved the National Basic Sanitation
Plan (Plansab)
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III. The Case Study

RIQDWLRQDOSROLF\ULYHUEDVLQSODQVFODVVLILFDWLRQRI
water bodies, water permits, water use charges, and
information systems. ANA has introduced the user pays

The Federal Constitution of 1988 created the legal

FRQFHSWVLQ%UD]LODQGFRQWLQXHGWRXWLOL]HWKHSROOXWHU

foundation for the National Water Resources Management

pays concept that was introduced with the National

6\VWHPLQ%UD]LO 6,1*5(+LQ3RUWXJXHVHDFURQ\P 

Environment Policy in 1981.

SINGREH has introduced such water management
practices as decentralization, the use of economic tools

%HFDXVH D VLQJOH ZDWHU EDVLQ RIWHQ IDOOV XQGHU

for water management, and public participation in the

different Federal and State jurisdictions, integration

decision-making process. The National Water Resources

DPRQJ6,1*5(+¶VYDULRXVOHYHOV±QDWLRQDOVWDWHDQG

Policy, known as the Water Law, was promulgated in

ULYHUEDVLQ±KDVEHHQDFKDOOHQJH7KHK\GURJUDSKLF

1997. This provided the mandate for the establishment of

UHJLRQVLQ%UD]LOKDYHOLPLWVWKDWDUHGLIIHUHQWIURP

WKH1DWLRQDO:DWHU$JHQF\RI%UD]LO $1$LQ3RUWXJXHVH

WKHJHRSROLWLFDOERXQGDULHVRIWKH%UD]LOLDQ6WDWHV

acronym) in June 2000. The creation of ANA took only 15

(see Figure 4). This case study presents an example of

months, a relatively short development period for such a

integrated water resources management practices in the

8)

complex process.

3LUDFLFDED&DSLYDULDQG-XQGLDt 3&- 5LYHU%DVLQV
which comprise São Paulo and Minas Gerais States,

ANA was designed to fit into the political and

and located in the Parana basin. The implementation

LQVWLWXWLRQDOFRQWH[WRI%UD]LO¶VZDWHUVHFWRUDVHFWRU

and evolution of water use charges and the water

that has been evolving since 1934, when the nation’s

agency in these river basins are described as part of the

Water Code was established as part of the Federal

case study.

&RQVWLWXWLRQ7KHFRQFHSWRI%UD]LO¶V³ZDWHUGRPDLQ´
ZDVVXEVWDQWLDOO\PRGL¿HGLQVXEVHTXHQWFRQVWLWXWLRQV
in the 1988 constitution, the water domain at the federal
OHYHOZDVGH¿QHGWRLQFOXGH
Lakes, rivers and streams that are located in more
than one State, that serve as borders with other
countries, or that extend to or come from a foreign
territory; and
Ground or surface water courses and rainwater
that does not belong to the Union (i.e. the federal
system) belongs to the States. Thus, for instance, all
rivers and all groundwater that are entirely contained
within a state’s boundaries belong to that State.
7KH %UD]LOLDQ:DWHU /DZ KDV HVWDEOLVKHG ILYH

6RXUFH$JHQFLD1DFLRQDO'H$JXDV $1$   &RQMXQWXUDGHUHFXUVRV
KtGULFRVGR%UDVLO%UDVLOLD LQ3RUWXJXHVH

management instruments to help the implementation

<Figure 4> Map of Brazil Showing 12 Hydrographic Regions

 /HRPD[ GRV 6DQWRV -7KH HVWDEOLVKPHQW RI WKH 1DWLRQDO:DWHU$JHQF\$1$ (&/$& KWWSZZZHFODFFOVDPWDFQRWLFLDV
GRFXPHQWRVGHWUDEDMR,Q%USGI
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At the river basin level, ANA has created the Integration
Pact framework, which is agreed between ANA and
WKH6WDWHVWRJHWKHUZLWKWKH5LYHU%DVLQ&RPPLWWHH,W
establishes the obligation for parties to work together to

such as charging for bulk water (article 5th-IV of Law
1R 
The creation of more than 200 river basin committees
in the country, since 1997; and

implement the water management tools and the Water

The establishment of PES programs aiming at water

/DZ7KH5LYHU%DVLQ&RPPLWWHHLQFOXGHVUHSUHVHQWDWLYHV

TXDOLW\LPSURYHPHQWVXFKDV352'(6DQGWKH

of the government, users and non-governmental

Water Provider Program.

organizations. These committees are responsible for
DSSURYLQJWKH5LYHU%DVLQ3ODQDQGIRUSURSRVLQJWKH

Although the above initiatives are still recent,

amount to be charged for water use. The ANA also has a

it is expected that they will lead to the significant

Cooperation Pact framework, which supports the States,

improvements in water quality and quantity for the

technically and financially, to cope with the challenge

multiple uses and sectors, which is one of the main

of decentralized and participative management. Further,

objectives of Green Growth.

a Management Contract enables the collection of water
charges by Federal or State organizations and transfer
WRWKH5LYHU%DVLQ:DWHU$JHQF\6,1*5(+VWULYHV

1. Exogenous Factors

to promote coordination among different user sectors,
at regional, state and national levels and incorporates

This section presents the exogenous factors that

ÀH[LELOLW\WRDFFRPPRGDWHUHJLRQDOGLIIHUHQFHV7KHZD\

helped shape the context in which key water resources

the system works is described in the case of the PCJ River

management decisions were made and implemented

%DVLQ&RPPLWWHHVLQChapter III.

LQ%UD]LODQGLWVK\GURJUDSKLFUHJLRQV RUULYHUEDVLQV 
It describes some of the economic, social, political,

So far, there is some evidence that the IWRM initiatives

environmental, and technological elements that

LQ%UD]LODWWKHOHJDOLQVWLWXWLRQDODQGRSHUDWLRQDOOHYHOV

influenced those decisions and that contributed to the

are aligned with the Green Growth objectives. These are

achievement of green growth.

UHÀHFWHGLQWKHIROORZLQJREMHFWLYHVRIWKH1DWLRQDO:DWHU
/DZ

1-1. Economic Factors

The decentralization of the decision-making process
st

%UD]LOLVWKHZRUOG¶VVHYHQWKODUJHVWHFRQRP\ZLWKD

in water planning and management (article 1 -IV of

GDP of US $2,253 billion in 2012 in current prices (US

/DZ1R 

$1,136.6 billion in 2005 constant prices). It is also the

The assurance of good quality water, in quantities

¿IWKODUJHVWFRXQWU\LQDUHDDQGSRSXODWLRQLQWKHZRUOG

needed for present and future generations (article

and the largest in Latin America and the Caribbean. It

nd

2 ,RI/DZ1R 

had a population of just over 200 million in July 2013,

The integration of water management with the
rd

DFFRUGLQJWRWKH,QVWLWXWR%UDVLOHLURGH*HRJUDILDH

management of soil and the environment (article 3 -

(VWDWtVWLFD ,%*( ZKLFKFRPSLOHVWKHODWHVWSRSXODWLRQ

,,,9 

data.9) The population is heavily concentrated on the

The utilization of economic management instruments,

Atlantic coast.

9) Brazil Population 2014. World Population ReviewKWWSZRUOGSRSXODWLRQUHYLHZFRPFRXQWULHVEUD]LOSRSXODWLRQ
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As can be seen from the GDP constant price data in

The government introduced the Growth Acceleration

TDEOH%UD]LO¶VHFRQRP\ZDVJURZLQJUDSLGO\IURP

Plan in 2007 to increase investment in infrastructure

WR6LQFH%UD]LOKDVVWUXJJOHGZLWK

and provide tax incentives for faster and more robust

slow economic growth, but still benefited from robust

economic growth. This was followed in 2012 by a

prices for commodity exports. After the rapid growth

range of initiatives to reduce energy costs, restructure oil

LQWKHHFRQRP\VORZHGVLJQL¿FDQWO\LQDQG

royalty payments, strengthen investment in infrastructure

2012. The GDP growth of 7.5% in 2010 decelerated to

through foreign participation, and reform the value-

10)

2.7% in 2011 and to 0.9% in 2012. Industrial output

added tax. While the stimulus measures undertaken

and investment demand were affected disproportionately.

so far have not had a big impact on economic activity,

The slowdown was driven by both domestic and external

the economy was starting to pick up in 2013, ending

factors.

the year with an estimated growth rate of 2.3%.11) Still,
%UD]LO¶VVWURQJGRPHVWLFPDUNHWLVOHVVYXOQHUDEOHWR

%UD]LOKDGVROLGHFRQRPLFJURZWKLQSHUFDSLWD*'3

H[WHUQDOFULVHVDQG%UD]LOLDQVDUHEHQH¿WLQJIURPVWDEOH

over the period, with an annual average of 2.2% per

HFRQRPLFJURZWKZLWKUHODWLYHO\ORZLQÀDWLRQUDWHVDQG

year from 2000 to 2012 in constant prices. The most

improvements in social well-being.

rapid growth in per capita income was from 2004 to
2008, when it averaged 3.7% per year in constant prices
(calculations based on Table 1).

$FFRUGLQJWRWKH:RUOG%DQNWKHILQDQFLDOVHFWRU
has weathered the slowdown well so far. The banking
system has remained sound and resilient. Despite rapid

<Table 1> Brazil: Total GDP and Per Capita GDP and Growth
Rates, 2000-2012

credit growth, the lower interest rates have helped

Total GDP in billion Growth over Per capita GDP Growth over
Year US % (constant
previous (constant 2005 previous
2005 prices)
year (%)
US $)
year (%)

PRUHWKDQVXI¿FLHQWWRFRYHUWKHFXUUHQWDFFRXQWGH¿FLW

contain credit default. Foreign direct investment remains
which has hovered around 2.2% of GDP. Investment

2000

769.0

4.31

4406

2.81

2001

779.1

1.31

4403

-0.09

2002

779.8

2.66

4458

1.27

LQWHUHVWUDWHVDQGWKHLPSRVLWLRQRI¿QDQFLDOWUDQVDFWLRQ

2003

809.0

1.15

4451

-0.17

taxes.12)

2004

855.2

5.71

4648

4.42

2005

882.2

3.16

4739

1.97

2006

917.1

3.96

4875

2.85

2007

973.0

6.10

5121

5.05

and sustainable in the medium term. The country has

2008

1023.3

5.17

5336

4.20

maintained high foreign reserve levels (about US

ÀRZVVKRZHGVLJQL¿FDQWÀXFWXDWLRQVGXHWRFKDQJLQJ

%UD]LO¶VRYHUDOOPDFURHFRQRPLFIUDPHZRUNLVVROLG

2009

1019.9

-0.33

5271

-1.22

$380 billion), a favourable external debt composition,

2010

1096.8

7.53

5618

6.58

a current account fully covered by foreign direct

2011

1126.7

2.73

5721

1.83

2012

1136.6

0.87

5721

0.00

6RXUFHKWWSGDWDEDQNZRUOGEDQNRUJGDWDYLHZVUHSRUWVWDEOHYLHZDVS[

investment and a relatively low dependence on
international trade.13)

 %UD]LO2YHUYLHZ:RUOG%DQNKWWSZZZZRUOGEDQNRUJHQFRXQWU\EUD]LORYHUYLHZ
11) Winter, B. and Cascione, S. 2014S, 27 Feburary. Update 3 - Brazil Economy Ends 2013 on an Upbeat Note, Boosting Rousseff.
ReutersKWWSZZZUHXWHUVFRPDUWLFOHEUD]LOHFRQRP\JGSLG86/1/:91
 KWWSZZZZRUOGEDQNRUJHQFRXQWU\EUD]LORYHUYLHZ
 KWWSZZZZRUOGEDQNRUJHQFRXQWU\EUD]LORYHUYLHZ
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per year in constant prices). It is interesting to note that

1-1-1. Economy by Sector

%UD]LO¶VWRSH[SRUWVDUHDOOUDZPDWHULDOVLURQRUHFUXGH
The economic importance of agriculture in value

RLOVR\EHDQVUDZVXJDUDQGFRIIHH%UD]LOLVWKHZRUOG¶V

DGGHGWRWKH%UD]LOLDQHFRQRP\KDVÀXFWXDWHGLQUHFHQW

largest exporter of such products as raw sugar, coffee,

years, but it has remained relatively low, between 5 and

poultry meat, fruit juice, and raw tobacco.14) Exports

7% of value added in GDP from 2000 to 2012 (see Table

ÀXFWXDWHGEHWZHHQDQGRI*'3RYHUWKHSHULRG

2). The industrial sector retained its portion of about

Major export markets are China, the U.S., Argentina, the

27% of value added in GDP over the period, while the

Netherlands, and Germany.

service sector accounted for over two thirds of the value
added throughout the period. The service sector had

From 2002 to 2007, exports exceeded imports,

good growth rates throughout the period. Agriculture

JLYLQJ%UD]LODIDYRXUDEOHWUDGHEDODQFHIRUWKDWSHULRG

was growing at a steady rate until 2008, and then began a

Following the recession in late 2008, imports overtook

decline in its contribution to the economy through 2012.

exports, and the trade balance has been negative ever
VLQFH%UD]LO¶VPDLQLPSRUWVDUHLURQRUHSRXOWU\PHDW
UH¿QHGSHWUROHXPFDUVDQGFUXGHSHWUROHXP,WVPDLQ

1-1-2. International Trade

import partners were Argentina, U.S., China, Germany
As can be seen from Table 3, exports of goods and

and the Republic of Korea.

VHUYLFHVIURP%UD]LOJUHZYHU\UDSLGO\IURPWR
with an average growth rate of 8% per year in constant

1-1-3. Demographic Trends

prices. Exports declined in 2009 with the global recession
DQGUHFRYHUHGWKHUHDIWHU([FHSWIRU%UD]LO¶VH[SRUW

%UD]LOKDVH[SHULHQFHGUDSLGXUEDQL]DWLRQVLQFH

performance remained strong (over U$$150 billion

(see Figure 5), with the urban population increasing from

<Table 2> Brazil: Value Added by Sector, 2000-2012
Year

Agriculture, value
added (constant
2005 US $ billion)

Agriculture, value
added
(% of GDP)

Industry, value
added (constant
2005 US $ billion)

Industry, value
added
(% of GDP)

Services, etc., value
added (constant 2005
US $ billion)

Services, etc.,
value added
(% of GDP)

2000

35.2

5.6

196

27.7

427

66.7

2001

37.3

6.0

195

26.9

435

67.1

2002

39.8

6.6

199

27.1

449

66.3

2003

42.1

7.4

201

27.8

452

64.8

2004

43.1

6.9

217

30.1

475

62.3

2005

43.2

5.7

222

29.2

492

65.0

2006

45.3

5.5

226

28.8

513

65.8

2007

47.4

5.6

238

27.8

544

66.6

2008

50.5

5.9

248

27.9

571

66.2

2009

48.9

5.6

234

26.8

583

67.5

2010

52.0

5.3

258

28.1

615

66.6

2011

54.0

5.5

262

27.5

632

67.0

2012

52.8

5.2

260

26.3

642

68.5

6RXUFH:RUOG%DQN'DWDEDQNKWWSGDWDEDQNZRUOGEDQNRUJGDWDYLHZVUHSRUWVWDEOHYLHZDVS[

 7UDGHLQ%UD]LOKWWSDWODVPHGLDPLWHGXSUR¿OHFRXQWU\EUD
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<Table 3> Brazil: Imports and Exports, Percentage of GDP and Annual Growth, 2000-2012
Year

Imports of goods and Imports of goods
services (constant
and services
2005 US $) in billion (annual % growth)

Imports of goods
and services
(% of GDP)

Exports of goods and Exports of goods Exports of goods
services (constant
and services
and services
2005 US $) in billion
(% of GDP)
(annual % growth)

2000

93.9

10.8

11.7

81.1

10

12.9

2001

95.3

1.5

13.5

89.3

12.2

10

2002

84.1

-11.8

12.6

95.9

14.1

7.4

2003

82.7

-1.6

12.1

106

15

10.4

2004

93.6

13.3

12.5

122

16.4

15.3

2005

101.6

8.5

11.5

134

15.1

9.3

2006

120.4

18.4

11.5

140

14.4

5

2007

144.3

19.9

11.8

149

13.4

6.2

2008

166.5

15.4

13.5

150

13.7

0.5

2009

153.8

-7.6

11.1

136

11

-9.1

2010

208.9

35.8

11.9

152

10.9

11.5

2011

229.3

9.7

12.6

159

11.9

4.5

2012

229.8

0.2

14

159

12.6

0.5

6RXUFH:RUOG%DQN'DWDEDQNKWWSGDWDEDQNZRUOGEDQNRUJGDWDYLHZVUHSRUWVWDEOHYLHZDVS[

6RXUFH,%*(KWWSZZZLEJHJRYEUKRPHHVWDWLVWLFDSRSXODFDRHVWLPDWLYDHVWLPDWLYDBWFXVKWP

<Figure 5> Population and Urbanization Trends in Brazil.

65 to 85% of the population from 1980 to 2013, with a

low, averaging about 23.4 people per km2 in 2012 (see

GHFUHDVHLQUXUDOSRSXODWLRQ%UD]LO¶VSRSXODWLRQJURZWK

Table 4). As the proportion of people living in urban

rate levelled off in the last decade and over the period

areas is so high (85%), it is clear that vast areas of the

from 2000 to 2013, averaged of 1.07% per year, below

country have very few people.

replacement rate. In the 1980s, population was growing
at slightly over 2% per year and then fell to 1.55% per
year in the 1990s.

'HVSLWHWKHVORZJURZWKLQSRSXODWLRQ%UD]LOKDVD
relatively young population (Figure 6), with 40% of the
population below the age of 25. Life expectancy reached

%HFDXVHLWLVVXFKDODUJHFRXQWU\SRSXODWLRQGHQVLW\LV
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73.6 years of age in 2012.

<Table 4> Population Density in Brazil
Year
2

Persons/ km

2003

2004

2005

2006

2007

2008

2009

2010

2011

2012

21.4

21.6

21.9

22.1

22.3

23.1

23.3

23.6

23.9

23.4

6RXUFH,QGH[0XQGLKWWSZZZLQGH[PXQGLFRPJJDVS["Y  F EU O HQ

6RXUFH,QGH[0XQGLKWWSZZZLQGH[PXQGLFRPEUD]LODJHBVWUXFWXUHKWPO

<Figure 6> Population Pyramid in Brazil

1-1-4. Recent Economic Developments
7KHPLGGOHFODVVLVJURZLQJDQGDVLJQL¿FDQWSURSRUWLRQ
of the population has been lifted out of poverty. However,
with the upcoming FIFA World Cup in 2014 and the
5LRGH-DQHLUR2O\PSLFJDPHVLQWKH%UD]LOLDQ
government will be challenged in its administrative
capacity to ensure security and the smooth running of
these events.15) Some citizen’s groups are unhappy with
the huge allocation of the government resources to these
projects, even though they will entail investments in areas
such as urban and social development and transportation
LQIUDVWUXFWXUHZKLFKVKRXOGEHQH¿WWKHSRSXODWLRQ

The World Cup projects are just a part of a bigger
QDWLRQDOSUREOHPFDVWLQJDSDOORYHU%UD]LO¶VJUDQG
DPELWLRQVDQDUUD\RIODYLVKSURMHFWVFRQFHLYHGZKHQ
economic growth was strong that now stand abandoned,
stalled or wildly over budget. The country is currently
suffering from the post-boom slowdown, and many
segments of the population blame their political leaders
for incompetence and wasteful spending, while basic
VHUYLFHVIRUPLOOLRQVUHPDLQGUHDGIXO,QGHHG%UD]LOKDV
run up against numerous delays and cost overruns, and is
building bus and rail systems for spectators that will not be
¿QLVKHGXQWLODIWHUWKHJDPHVDUHRYHU16) Some economists
say the troubled projects reveal a crippling bureaucracy,
irresponsible allocation of resources and corruption.

 7KH+HULWDJH)RXQGDWLRQ%UD]LOKWWSZZZKHULWDJHRUJLQGH[SGIFRXQWULHVEUD]LOSGI
16) Romero, S. 2014, 12 April. Grand Visions Fizzle in Brazil. New York TimesKWWSZZZQ\WLPHVFRPLQWHUDFWLYH
ZRUOGDPHULFDVJUDQGYLVLRQV¿]]OHLQEUD]LOKWPO"HPF HWD
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Huge street protests have been aimed at costly new

LQWKHFRXQWU\ZKHUHDVLJQL¿FDQWGH¿FLWVWLOOVUHPDLQV

VWDGLXPVEHLQJEXLOWLQFLWLHVOLNH0DQDXVDQG%UDVtOLD

independent of the level of regional development (Figure

whose small fan bases are almost sure to leave huge

VKRZLQJSHUFDSLWDVDQLWDWLRQGH¿FLWVLQ 

numbers of empty seats after the World Cup events
DUH¿QLVKHG7KHJURZLQJOLVWRIWURXEOHGGHYHORSPHQW

Per Capita Sanitation Deficits in Brazil in 2006

projects includes a $3.4 billion network of concrete
canals in the drought-plagued hinterland of northeast
%UD]LO²ZKLFKZDVVXSSRVHGWREHILQLVKHGLQ
— as well as dozens of new wind farms idled by a
ODFNRIWUDQVPLVVLRQOLQHVDQGXQ¿QLVKHGOX[XU\KRWHOV
blighting Rio de Janeiro’s skyline. Economists surveyed
E\WKHQDWLRQ¶VFHQWUDOEDQNVHH%UD]LO¶VHFRQRP\
growing just 1.63% in 2014, down from 7.5% in 2010,
making 2014 the fourth straight year of slow growth.

6RXUFH:RUOG%DQN 

<Figure 7> Per Capita Sanitation Deficit in Brazil’s Regions in
2006

The Transnordestina, a railroad begun in 2006 in

Until recently, this deficit had to do with the lack

QRUWKHDVW%UD]LOLOOXVWUDWHVVRPHRIWKHSLWIDOOVSODJXLQJ

of political will to tackle the water and sanitation

SURMHFWVELJDQGVPDOO6FKHGXOHGWREH¿QLVKHGLQ

problem. However, with recent laws and policies, such

at a cost of about US $1.8 billion, the railroad, designed

as the National Sanitation Law (2007), the Public-

to stretch more than 1,000 miles, is now expected to

Private Partnership Law (2004), and the 2013 National

cost at least $3.2 billion, with most financing from

%DVLF6DQLWDWLRQ3ODQ 3ODQVDE LWLVH[SHFWHGWKDW

VWDWH EDQNV 2IILFLDOV VD\ LW VKRXOG EH FRPSOHWHG

the investments in the water and sanitation sector will

DURXQG%UD]LO¶VWUDQVSRUWDWLRQPLQLVWHUH[SUHVVHG

increase.

exasperation with the delays in finishing the railroad,
which is needed to transport soybean harvests to port.

An example of this new approach is the private

He listed the bureaucracies that delay projects like the

investment in water and sanitation in the cities of

7UDQVQRUGHVWLQDWKH)HGHUDO&RXUWRI$FFRXQWVWKH

Palmas and Recife (state capitals), through state

2IILFHRIWKH&RPSWUROOHU*HQHUDODQHQYLURQPHQWDO

concession and public-private partnership (PPP)

protection agency; an institute protecting archaeological

agreements, respectively. Since the investment needed

patrimony; agencies protecting the rights of indigenous

to meet the sanitation requirements in both capitals

peoples and descendants of escaped slaves; and the

surpasses investment capacity of both states, the private

17)

Public Ministry, a body of independent prosecutors.

investment and management expertise of corporations
ZLOOKHOSWRWDFNOHWKHVLJQL¿FDQWVDQLWDWLRQGH¿FLWVLQ

1-1-5. Effects of Economic Factors

those capitals. It is expected that these investments will
contribute to the regional green growth in the coming

Despite the significant economic development of

years, due to an improvement in water quality and its

%UD]LOLQWKHODVW\HDUVDVHULHVRIERWWOHQHFNVVWLOO

positive consequences for the population’s health and

hinder the effective investments in water and sanitation

quality of life.

17) Romero, S. 2014, 12 April. Grand Visions Fizzle in Brazil. New York TimesKWWSZZZQ\WLPHVFRPLQWHUDFWLYH
ZRUOGDPHULFDVJUDQGYLVLRQV¿]]OHLQEUD]LOKWPO"HPF HWD

134 ●

Water and Green Growth Case Study Report 3

tremendous improvement over the period form 1980

1-2. Social Factors

to 2012, rising from 0.52 in 1980 to 0.73 in 2012.
%UD]LOKDVPDGHSURJUHVVLQUHFHQW\HDUVIRULQ

7KHJUHDWHVWDGYDQFHIRU%UD]LOZDVLQWKH+',IRU

improving the quality of life of its citizens, as shown by

education, which rose from 0.40 to 0.67 over the period.

WKHIDFWWKDW%UD]LOLDQV¶JHQHUDOVDWLVIDFWLRQZLWKWKHLU

The most rapid advances were made from 1980 to 2000

OLYHVLVKLJKHUWKDQWKH2(&'DYHUDJHGHVSLWHORZHU

in education, but the index kept rising in the last decade.

WKDQDYHUDJHVFRUHVLQVRPHWRSLFVRQWKH%HWWHU/LIH

+HDOWKLQGLFDWRUVDOVRKDGDVLJQL¿FDQWULVHIURPLQ

18)

1980 to 0.85 in 2012. Improvements in health indicators

Index.

were steady throughout the period. Income did not make
1-2-1. Human Development Index

a comparable improvement, especially in the 1980-2000
period, but had already started at a higher level (0.63 in

The country has fared quite well in social indicators

1980 to 0.68 in 2012).

over the last decade. Gross national income per capita
(in purchasing power parity) has risen in current terms
from US $6,840 in 2000 to 11,530 in 2012, for an

<Table 6> Human Development Index for Brazil: Health,
Education and Income, 1980-2012
Year

HDI

1980

0.52

0.67

0.40

0.63

one of the fastest growing countries in the world. Life

1990

0.59

0.73

0.49

0.63

expectancy has also been rising, from 70.26 years in

2000

0.67

0.79

0.60

0.64

2000 to 73.62 years in 2012.

2005

0.70

0.81

0.65

0.65

2006

0.70

0.82

0.65

0.66

2007

0.71

0.82

0.66

0.66

2008

0.72

0.83

0.66

0.67

2009

0.72

0.83

0.67

0.67

2010

0.73

0.84

0.67

0.68

2011

0.73

0.84

0.67

0.68

2012

0.73

0.85

0.67

0.68

average of 4.5% per year (see TDEOH %UD]LOKDVEHHQ

<Table 5> Gross National Income (GNI) Per Capita and Life
Expectancy in Brazil from 2000-2012
Year

GNI per capita, Current
Life expectancy at Life
international $
expectancy birth, total (years)

2000

6,840

70.26

2001

6,940

70.57

2002

7,140

70.87

2003

7,290

71.16

2004

7,840

71.44

2005

8,260

71.72

2006

8,790

71.99

HDI – Health HDI – Education HDI – Income

6RXUFHKWWSFRXQWU\HFRQRP\FRPKGLEUD]LO

1-2-2. Five Regions of Brazil 19)

2007

9,520

72.26

%UD]LOLVDFRXQWU\ZLWKH[WUHPHUHJLRQDOGLIIHUHQFHV

2008

10,080

72.53

in geography, climate, economic development and

2009

10,080

72.80

2010

10,890

73.08

2011

11,300

73.35

and nutrition. The richer South and Southeast regions

2012

11,530

73.62

enjoy much better indicators than the poorer North

6RXUFHKWWSGDWDEDQNZRUOGEDQNRUJGDWDYLHZVUHSRUWVWDEOHYLHZDVS[

in social indicators such as health, infant mortality

DQG1RUWKHDVW7KHILYHPDMRUUHJLRQVRI%UD]LODUH
shown in Figure 1, and a map of the Municipal Human

In terms of the Human Development Index (HDI)

Development Index is presented in Figure 8. As can

shown in TDEOH%UD]LO¶VRYHUDOO+',UHJLVWHUHG

be seen from Figure 8, the North and Northeast show

 2(&'%HWWHU/LIH,QGH[KWWSZZZRHFGEHWWHUOLIHLQGH[RUJFRXQWULHVEUD]LO
 (PEDVV\RI%UD]LOLQ:HOOLQJWRQ5HJLRQVRI%UD]LOKWWSZZZEUD]LORUJQ]SDJH¿YHUHJLRQVDVS[
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much lower human development indicators than the

in the region becoming increasingly threatened by

West-Central, Southeast, and Southern regions.

environmental problems. Development projects and
domestic migration during the 1970s and 1980s led
to deforestation of almost 330,000 km2 of forest in
WKHUHJLRQDQGZLGHVSUHDGIRUHVWILUHV7KH%UD]LOLDQ
government then introduced various policies to control
development. Fiscal incentives and credits to livestock
and agricultural projects in the area were suspended,
and exports of timber were prohibited. Since 1989, the
rate of deforestation has been considerably reduced,
and protection of the Amazon is being monitored
by satellite. Domestic and international efforts are
coordinated through the Pilot Program for the Protection
RIWKH%UD]LOLDQ5DLQ)RUHVWVSRQVRUHGE\WKH(XURSHDQ
Community, the United States, and many other countries.

6RXUFHKWWSZZZDWODVEUDVLORUJEUHQGHVWDTXHVIDL[DVBLGKP

<Figure 8> Map Showing Municipal Human Development
Indices in Brazil

7KH1RUWKHDVW5HJLRQ 0DUDQKmR3LDXt&HDUi
5LR*UDQGHGR1RUWH3DUDtED3HUQDPEXFR%DKLD
$ODJRDVDQG6HUJLSH ZKLFKFRQWDLQVRI%UD]LO¶V
population, is subject to chronic drought and is the

7KH 1RUWKHUQ 5HJLRQ $PD]RQDV 3DUi$FUH

driest region of the country. The area has important

5RQG{QLD5RUDLPD$PDSiDQG7RFDQWLQVVWDWHV OLHV

economic possibilities, including major oil fields,

mostly within the Amazon basin. Lush tropical rain

and the Federal Government in recent years has been

IRUHVWVODUJHO\FRYHULW%HVLGHVWKH$PD]RQWKHUHDUH

giving the Northeast special attention through the

DOVRQXPHURXVRWKHUULYHUVLQWKHDUHD%\YROXPH

Superintendency for the Development of the Northeast

this area has the largest concentration of fresh water in

(SUDENE). Considerable resources have been

the world and 12% of the earth’s fresh water reserves.

DOORFDWHGWRLWVLPSURYHPHQW3HUQDPEXFRDQG%DKLD

7KHUH DUH WZR PDLQ$PD]RQLDQ FLWLHV 0DQDXV

ZHUHWKH¿UVWPDMRUFHQWHUVRIFRORQLDO%UD]LODQGWKH\

FDSLWDORIWKH6WDWHRI$PD]RQDVDQG%HOpPFDSLWDO

H[HUWDVWURQJLQÀXHQFHRQ%UD]LOLDQFXOWXUH0XFKRI

RIWKH6WDWHRI3DUi7KHUHZDVUHQHZHGLQWHUHVWLQWKH

ZKDWLVW\SLFDOO\%UD]LOLDQLQPXVLFIRONORUHFXLVLQH

Amazon’s mineral wealth and agricultural potential in

and social habits originated in this region. The two

the 1960s and 1970s. Favourable changes in legislation

largest cities in the northeast are Recife and Salvador.

related to mineral concessions and the readiness of
state companies to form joint ventures with foreign
corporations increased exploration and mining.

The West-central region (Mato Grosso, Mato Grosso
GR6XO*RLiVDQGWKH)HGHUDO'LVWULFW LVFRYHUHG
with extensive savannas and tropical grasslands, and

The Federal Government sponsored a variety of

LVVSDUVHO\SRSXODWHG2QFHRQHRIWKHPRUHLVRODWHG

colonization schemes, all based on the idea that the

areas of the country, this region has experienced a rapid

unpopulated Amazon forest could provide land for

expansion of its rural production and established new

the people in the drier northeast. The government

LQGXVWULHV7KHQDWLRQ¶VFDSLWDO%UDVtOLDIRXQGHGLQ

incentives to encourage farming in the Amazon resulted

is located in this region. The Federal Government has set
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aside vast areas in the west-central region as reservations

plateau drops to the wide plains called pampas, where

for the indigenous people who originally lived on them.

the traditional grazing activities produced the gaucho, the

Also the wildlife paradise is in this region, the Mato

%UD]LOLDQHTXLYDOHQWRIWKHFRZER\,QWKHZHVWORFDWHGRQ

Grosso swamplands (Pantanal Mato-grossense).

WKHERUGHUEHWZHHQ%UD]LODQG$UJHQWLQDLV,JXDoX)DOOV
one of the most beautiful natural wonders in the world.

The Southeast Region (Rio de Janeiro, São Paulo,

The second largest hydroelectric dam in the world (Itaipu)

0LQDV*HUDLVDQG(VStULWR6DQWR LVKLJKO\LQGXVWULDOL]HG

LVORFDWHGRQWKH3DUDQi5LYHUWKDWVHSDUDWHV%UD]LODQG

DQGLVWKHHFRQRPLFKXERI%UD]LO7KHUHJLRQLQFOXGHV

Paraguay. The largest city in this region is Porto Alegre,

WKHFLWLHVRI6mR3DXOR5LRGH-DQHLURDQG%HOR

FDSLWDORI5LR*UDQGHGR6XO%UD]LO¶VVRXWKHUQPRVWVWDWH

Horizonte; the majority of the country’s population lives
in this region. São Paulo and Rio de Janeiro (São Paulo

1-2-3. Employment

in particular) have traditionally been the centers for
PDQXIDFWXULQJDQGFRPPHUFHLQ%UD]LODOWKRXJKWKHLU

In terms of employment, over 68% of people aged

dominance has declined. The area is rich in minerals,

WRLQ%UD]LOKDYHDSDLGMREVOLJKWO\PRUHWKDQ

and its agriculture is the most advanced in the country,

WKH2(&'HPSOR\PHQWDYHUDJHRI6RPHRI

producing coffee and grains for export, as well as a

men are in paid work, compared with 56% of women.

variety of both fresh and processed foodstuffs, milk, and

,Q%UD]LORIHPSOR\HHVZRUNYHU\ORQJKRXUV

meat for domestic consumption.

KLJKHUWKDQWKH2(&'DYHUDJHRIZLWKRI
men and 9% of women working very long hours.20)

7KH6RXWKHUQ5HJLRQ 3DUDQi6DQWD&DWDULQDDQG
Rio Grande do Sul) is also highly developed. As in the

The level of unemployment in the labor force has been

Southeast Region, there is a balance between the rural

falling steadily since 2004, even through the recession (see

and the manufacturing sectors. Toward the south, the

Figure 9). More and more jobs have been created as the

6RXUFHKWWSZZZWUDGLQJHFRQRPLFVFRPEUD]LOXQHPSOR\PHQWUDWH

<Figure 9> Unemployment Rate in Brazil, 2002-2014

 2(&'%HWWHU/LIH,QGH[KWWSZZZRHFGEHWWHUOLIHLQGH[RUJFRXQWULHVEUD]LO
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HFRQRP\KDVJURZQ%UD]LO¶VIRUPDOHFRQRP\JHQHUDWHG

<Table 7> GINI Index in Brazil, 2001-2012

DUHFRUGPLOOLRQQHZMREVLQWKH¿UVWQLQHPRQWKVRI

Year

GINI index

2013, though the pace of employment creation slowed

2001

0.601

in September, according to the Ministry of Labor.21)

2002

0.594

%DVHGRQWKHSUHYLRXVUHFRUGLQPLOLRQQHZ

2003

0.588

2004

0.577

2005

0.574

2006

0.568

jobs were created between January to September. The
unemployment rate hovers around 5%. The figure for
formal employment does not include day labourers and

2007

0.559

other temporary workers, the self-employed or people

2008

0.551

who work “off the books”.

2009

0.547

2010

NA

Employment gains in September 2013, when 246,875

2011

0.519

QHZSRVLWLRQVZHUH¿OOHGFRPSDUHGZLWKQHDUO\

2012

0.519

the previous month, fell short of government forecasts.22)

6RXUFHKWWSGDWDEDQNZRUOGEDQNRUJGDWDYLHZVUHSRUWV
WDEOHYLHZDVS[KWWSVZZZFLDJRYOLEUDU\SXEOLFDWLRQV
WKHZRUOGIDFWERRN¿HOGVKWPO

1-2-4. Income Inequality and Social Reform
Thus, inequality was considerably reduced between
2QHRIWKHPRVWVHULRXVSUREOHPVIDFLQJ%UD]LOWRGD\

2001 and 2009, when the income growth rate of the

is its highly unequal distribution of wealth and income,

poorest 10% of the population was 7% per year, while

which is among the highest in the world. In a country

that of the richest 10% was 1.7%. Income inequality

with such striking inequalities, programs for reducing

measured by the Gini index24) fell from 0.601 in 2001

poverty and social exclusion are in the high priorities.

to reach a 50-year low of 0.519 in 2011,25) as shown in
Table 7. Despite these achievements, inequality remains

%\WKHVPRUHWKDQRQHRXWRIIRXU%UD]LOLDQV

at relatively high levels for a middle-income country.

were surviving on less than US $1.00 per day. In the
period from 1990 to 1998, 13 million people were lifted

1-2-5. Education

from poverty, thus reducing the percentage of the poor
population in the country from 43.8% to 32.7% of the

After having reached almost universal coverage in

total. The number of people living on less than US $2 per

SULPDU\HGXFDWLRQ%UD]LOLVQRZVWUXJJOLQJWRLPSURYH

day (poverty level) fell further from 21% of the population

the quality and outcome of the school system, especially

in 2003 to 11% in 2009. Extreme poverty (people living

at the elementary and secondary levels. As shown in

on less than US $1.25 per day) also dropped dramatically,

TDEOH%UD]LOKDVPDGHJUHDWDGYDQFHVLQHGXFDWLRQ

23)

from 10% in 2004 to 2.2% in 2009.

since 1980.

21) Brazil Trumpets Record Pace of Job Creation. 2014, 21 April. Latin American Herald Tribune$SULOKWWSZZZODKWFRP
DUWLFOHDVS"$UWLFOH,G DQG&DWHJRU\,G 
22) Ibid.
 KWWSZZZZRUOGEDQNRUJHQFRXQWU\EUD]LORYHUYLHZ
24) The Gini Index is a measurement of the income distribution of a country's residents. It ranges between 0 and 1 and is based on
UHVLGHQWV QHWLQFRPH,WKHOSVGH¿QHWKHJDSEHWZHHQWKHULFKDQGWKHSRRUZLWKUHSUHVHQWLQJSHUIHFWHTXDOLW\DQGUHSUHVHQWLQJ
SHUIHFWLQHTXDOLW\6HHKWWSZZZLQYHVWRSHGLDFRPWHUPVJJLQLLQGH[DVS DFFHVVHG$SULO
 KWWSZZZZRUOGEDQNRUJHQFRXQWU\EUD]LORYHUYLHZ
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The education process is still evolving, but there have

schools, thus benefiting around 200,000 students. For

been major advances in attendance in the past 20 years. An

2001 the target was to put in place 100,000 thousand

increase in school attendance for children of 5-6 years old

FRPSXWHUVLQVFKRROV%HWZHHQDQG

jumped from 37.3% to 91.1% over the 1991-2010 period.

65% of municipalities grew above the national average,

Young people from 11 to 13 years in the final years of

and in 2010 with emphasis on the south and southeast

primary school increased from 36.8% to 84.9% over the

RIWKHFRXQWU\7KHQRUWKDQGQRUWKHDVWUHJLRQVRI%UD]LO

period, while youth from 15 to 17 years who completed

have more than 90% of the municipalities still in the

primary went from 20% to 57.2%. Despite these positive

bands of Low and Very Low Human Development in the

gains, over 40% of young people in the 15 to 17 age range

Education sub-index (see Figure 8).27)

have not yet completed primary education.
7KH0LQLVWU\RI(GXFDWLRQ¶VEXGJHWLVRI%UD]LO¶V
The proportion of 18 to 20 year olds who have

GDP, up to US $19 billion for 2013. The Ministry seeks

completed high school has also increased by nearly

to invest heavily in classroom infrastructure, learning

30% (from 13 to 41%). It is the component that made

technologies, textbooks, and other programs.28)

WKHPRVWSURJUHVVLQ%UD]LOEHWZHHQDQG26)
The adult population who have completed primary

1-2-6. Health Care

education has gone from 30.1% to 54.9%.
6LQFHWKH%UD]LOLDQFRQVWLWXWLRQKDVJXDUDQWHHG
Fernando Henrique Cardoso’s Government (1994-

WKDWHYHU\RQHKDYHDFFHVVWRPHGLFDOFDUHLQ%UD]LO7KLV

2002) defined the expansion of elementary education

service can be obtained from the public national health

as a priority in its policy, and the focus on education is

system, from private providers subsidized by the federal

a priority in the current government of President Dilma

government via the Social Security budget, or from the

5RXVVHII7KHHGXFDWLRQV\VWHPLQ%UD]LOKDVPDGHD

private sector via private insurance or employers.

great deal of progress, and the expansion of elementary
HGXFDWLRQKDVUHVXOWHGLQVLJQL¿FDQWJURZWKLQVHFRQGDU\

7KH8QL¿HG+HDOWK6\VWHP 686 WKDWZDVHVWDEOLVKHG

school enrolment. The National Program for School

is decentralized, with local control requiring the

Textbooks distributed free of charge over 350 million

participation of communities and funding models at

school textbooks from 1995 to 1999. In 1998 alone,

IHGHUDOVWDWHDQGPXQLFLSDOOHYHOV/LNHZLVHWKH%DVLF

around 110 million school textbooks were distributed to

&DUH7KUHVKROG 3$% KDVGHFHQWUDOL]HGVHUYLFHVLQ

students of elementary and secondary education.

order to eliminate discrimination and reduce the potential
for fraud. Federal funds are channelled directly to

2WKHUSURJUDPVWKDWKDYHEHHQLQWURGXFHGDUHWKH

municipalities, without the interference of intermediate

Program School TV, established in 1997, which covers

authorities. The National Supplementary Health Agency

over one million teachers and 28 million students Also,

was created, and health plans and insurance schemes

the Program on Information Technology in Education

are now regulated. This has contributed to the major

352,1)2 ZKLFKKDVUHVXOWHGLQWKHSODFHPHQWRI

improvements in health as shown in the HDI index for

30,000 computers and ancillary equipment in over 2000

health in Table 6.

 KWWSZZZDWODVEUDVLORUJEUSWGHVWDTXHVHGXFDFDR
27) Ibid.
 KWWSH[SRUWJRYEUD]LOVWDWLF&&B%5B'RLQJ%XVLQHVVB&&*B3')B&KDSB(GXFDWLRQDQG7UDLQLQJB/DWHVWBHJBEUBSGI
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Another major initiative was the emergence of

benefit and to persuade the authorities to devote more

JHQHULFPHGLFLQHVRQWKH%UD]LOLDQPDUNHWVLQFH

PRQH\WRSULPDU\KHDOWKFDUH,Q%UD]LOSULPDU\KHDOWK

These generic medicines are sold at prices 30% to 55%

care remains the most effective way to provide greater

below their brand-name equivalents, but with the same

access to health services. The SUS works, but it is not

therapeutic properties. Several programs, either created

operating to its full capacity because there are many

or expanded since 1995, have become instruments of this

obstacles, including the difficulty of helping people in

change.

rural areas.30)

The Community Health Agent Program was created

Vaccination program have also been initiated. In one

so that trained employees can disseminate information

GD\HYHU\\HDUDURXQGPLOOLRQFKLOGUHQLQ%UD]LO

on basic health care to smaller communities. Currently

are vaccinated against several diseases, including

these agents serve 65 million citizens. The Family Health

poliomyelitis. Coverage has increased for pre-emptive

Program, started in 1994, had the goal of providing health

vaccines against flu, pneumonia, German measles,

care to around 21 million people. From 328 teams, at its

PHDVOHVKHSDWLWLV%PHQLQJLWLVGLSKWKHULDDQGWHWDQXV

very beginning, it grew to 6,000 in 1999 operating in all

Nine million people over the age of 65 are vaccinated

regions of the country. During the same period, the number

DJDLQVWWKHIOXHYHU\\HDU%UD]LOLVDOVRSURGXFLQJ

of municipalities served increased from 55 to 2,000.

YDFFLQHVDJDLQVWWKH+1VZLQHÀXYLUXV7KH%UD]LO
made vaccines will be made possible, thanks to French

Today, 27,000 Family Health teams are active in
QHDUO\DOO%UD]LO¶VPXQLFLSDOLWLHVHDFKVHUYLQJ

FRPSDQ\6DQR¿3DVWHXUIRUWUDQVIHUULQJWKHWHFKQRORJ\
WR%UD]LO¶V%XWDQWDQ,QVWLWXWHLQ6mR3DXOR31)

up to about 2000 families or 10,000 people. Family
Health teams include doctors, nurses, dentists, and other

7KH:RUOG+HDOWK2UJDQL]DWLRQKDVVLQJOHGRXW%UD]LO

health workers. Annual resources for primary health

as an example in AIDS care as well, because it maintains

care reached about US $3.5 billion in 2013, with US

one of the best AIDS pre-emption programs in the world.

$2 billion of that money devoted to the Family Health

It is one of the few countries that supplies free of charge

Program out of an overall government health budget of

to infected persons the medicines that delay the progress

29)

about US $23 billion.

RI+,9%UD]LO¶V$,'6SURJUDPKDVEHFRPHDPRGHOIRU
other developing countries. It has stabilized the rate of

Community participation is crucial to the program’s

HIV infection and the number of AIDS and HIV-related

success. In some municipalities, meetings are held

GHDWKVKDVIDOOHQ%UD]LOKDVE\SDVVHGWKHPDMRUGUXJV

every month at the clinic attended by members of the

¿UPVWRSURGXFHFKHDSHUJHQHULF$,'6PHGLFLQHV

community, including representatives from the church,
1*2VDQGVFKRROV6HUYLFHSURYLGHUV¿QGRXWWKHQHHGV

Finally, the Program for the Reduction of Infantile

of the people in the municipality. The major challenges

Mortality, created in 1995, concentrates actions geared

are to convince people that the system can work to their

to immunization, sanitation, nutrition, and health care

29) ____. 2008. Flawed but Fair: Brazil's Health System Reaches out to the Poor. World Health Organization   KWWSZZZZKR
LQWEXOOHWLQYROXPHVHQ DFFHVVHG$SULO
30) Ibid.
31) Brazil to Produce H1N1 Flu Vaccine. 2013, 19 June. New Straits TimesKWWSZZZQVWFRPP\ODWHVWEUD]LOWRSURGXFHKQ
ÀXYDFFLQH"ORFDO/LQNV(QDEOHG IDOVH
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for women and children. As a result, from 1990 to 1999,

of collected wastewater that is being treated (30-35%

the rate of infantile mortality declined from 50.9 to 36.1

in 201232)); and long-standing tensions between the

SHUWKRXVDQGERUQDOLYHDGURSLQQLQH\HDUV

federal, state, and municipal governments about their
respective roles in the sector.33)

Life expectancy has increased in the country, by 14% (9.2
years) between 1991 and 2010. Among municipalities,

%UD]LOZDVRQHRIWKHWRSWHQFRXQWULHVWRLQFUHDVH

it still varies from 65 to 79 years, a difference of 14

access to water supply and sanitation over the period

years between the higher and lower life expectancy at

from 1990 to 2008. It was the fourth largest (after China,

birth. In the Municipal Human Development Index

India and Indonesia) in providing access to sanitation (an

(IDHM), Longevity is the sub-index that shows the

LQFUHDVHRIPLOOLRQSHRSOHRYHUWKHSHULRG DQG¿IWK

greatest reduction in the difference between the highest

largest in providing access to water supply (after China,

DQGORZHVWUHVXOWVIRXQGLQ%UD]LOLDQPXQLFLSDOLWLHV

India, Indonesia and Pakistan), with an increase of 54

RYHUWKHSDVWWZRGHFDGHV$OOPXQLFLSDOLWLHVDUH

million people from 1990 to 2008.34) That is a remarkable

in the range of Medium, High, or Very High Human

achievement.

Development in IDHM Longevity (see Table 7 and
Figure 8).
1-2-7. Access to Water and Sanitation

1-2-8. Effects of Social Factors
%UD]LOKDVH[SHULHQFHGYHU\UDSLGHFRQRPLFJURZWK
over the past 14 years and has very low unemployment.

Among the achievements in water and sanitation

Moreover, the health and education indicators show

LQ%UD]LOLVDQLQFUHDVHLQDFFHVVWRZDWHUSLSHGRQ

very positive overall social development trends.

premises from 78% to 92% between 1990 and 2010;

However, certain parts of the country are lagging

an increase in access to improved sanitation from 68%

far behind in all the human development measures,

to 79% in the same period; a functioning national

particularly the north and the northeast. The North

system to finance water and sanitation infrastructure;

has suffered from overexploitation of its mineral and

a high level of cost recovery compared to most other

forest resources and poorly planned development,

developing countries; as well as a number of notable

while the northeast faces chronic drought and water

WHFKQLFDODQG¿QDQFLDOLQQRYDWLRQVVXFKDVFRQGRPLQLDO

shortages for agriculture and domestic use. Large areas

sewerage and the output-based subsidy for treated

of these two regions have low or very low human

ZDVWHZDWHUFDOOHG352'(6

development indices (see Figure 8). There are huge
differences among regions and municipalities in access

Among the challenges is the still high number of poor

to water and sanitation, levels of education, and life

%UD]LOLDQVOLYLQJLQXUEDQVOXPV IDYHODV DQGLQUXUDO

expectancy. Moreover, there has been quite a bit of

areas without access to piped water or sanitation; water

discontent with regard to the large sums being spent on

VFDUFLW\LQWKH1RUWKHDVWRI%UD]LOZDWHUSROOXWLRQ

international events at the expense of social programs

especially in the Southeast of the country; the low share

for disadvantaged people.

32) Brazil Wastewater Treatment Plants Market Forecast and Opportunities, 2018. 2014, 16 Jan. PR NewswireKWWSZZZSUQHZVZLUH
FRPQHZVUHOHDVHVEUD]LOZDVWHZDWHUWUHDWPHQWSODQWVPDUNHWIRUHFDVWRSSRUWXQLWLHVKWPO
 KWWSHQZLNLSHGLDRUJZLNL:DWHUBVXSSO\BDQGBVDQLWDWLRQBLQB%UD]LO
 :+281,&()-RLQW0RQLWRULQJ3URJUDPZZZZVVLQIRRUJ
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%HFDXVHRIWKHSHUFHSWLRQRILQDGHTXDWHHPSOR\PHQW

The national legislature is the National Congress

housing, health, and education services, especially

&RQJUHVVR1DFLRQDO FRPSRVHGRIWZRKRXVHVWKH

in urban slums and remote rural areas, accumulated

Chamber of Deputies (Câmara dos Deputados) and

during the last 40 years, the people, including many

the Federal Senate (Senado Federal). The number

stakeholders, are pushing for reforms and tangible social

of members in the Chamber of Deputies from each

benefits. Most people do not consider environmental

State and the Federal District is proportional to its

protection and conservation of water resources as top

population. Deputies are elected for four-year terms by

priorities. Extension of social program and community

direct secret ballot under the system (adopted for all

participation will be essential to the continued success

HOHFWLRQVIRUSXEOLFRI¿FH RIXQLYHUVDOIUDQFKLVH7KH

of the country. While high employment levels have

Senate is composed of three Senators from each state

helped to bring families out of poverty, the serious

and the Federal District, elected for a term of eight

income inequality may cause unrest unless there is

years. Senatorial elections are staggered (one-third

more attention to such services as housing, water, and

and then two-thirds) every four years, in elections held

sanitation.

concomitantly with those for the Chamber of Deputies.
A Deputy and a Senator can stand for re-election

1-3. Political Factors

without restriction. In 1993, there were 81 Senators
and 503 members of the Chamber of Deputies.

1-3-1. Political System
The President of the Republic, with powers clearly
%UD]LOLVDIHGHUDWLYHUHSXEOLFFRPSRVHGRI6WDWHV

GH¿QHGLQWKH&RQVWLWXWLRQLVWKHKHDGRIWKH([HFXWLYH

DQGRQH)HGHUDO'LVWULFWZKHUHWKHFDSLWDO%UDVtOLDLV

%UDQFK7KH3UHVLGHQWDQGWKH9LFH3UHVLGHQWDUH

situated. Each State has its own government, with a

elected for a four-year term, and may be re-elected for

structure that mirrors the federal level, enjoying all

a second term. The Constitution allows Congress to

the powers (defined in its own constitution) that are

impeach the President under special circumstances.

not specifically reserved for the Federal Government

The Vice President automatically fills the office

or assigned to the Municipal Councils. The head of

of President for the remainder of the original term

the state executive branch is the Governor, elected by

should the presidency fall vacant. The Constitution

direct popular vote under the Federal Constitution.

defines further succession should that be necessary.

The one-chamber state legislature is a State Assembly.

The President appoints the Ministers of State, who are

The state judiciary follows the federal pattern and

directly responsible to him and whom he may dismiss

has its jurisdiction defined so as to avoid any conflict

at any time. A Minister may be summoned to appear

or superimposition with the federal courts. At the

before the Chamber of Deputies, the Senate or any of

municipal level, there are over 4,400 Municipal

its committees.35)

Councils that are autonomous in strictly local affairs.
The Municipal Councils operate under the provisions of
WKH%DVLF/DZRI0XQLFLSDOLWLHV

 KWWSZZZEUD]LORUJQ]SDJHSROLWLFDOLQVWLWXWLRQVDVS[
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1-3-2. Political History

instability over the next few years and a military coup
took over the country in March 1964. The following

2YHUWKHFHQWXULHV%UD]LO¶VKLVWRU\KDVEHHQFRORXUIXO

five presidents, all of their military generals struggled

with periods of political and commercial turmoil, but also

ZLWKDQXQVWDEOHFRXQWU\IURPWR7KH¿UVW

periods of stability and prosperity. After the Portuguese

RIWKH¿YH&DVWHOOR%UDQFRDWWHPSWHGWRVWDELOL]HWKH

discovery of the South American land 1487-1497, The

country’s political and economic situation.

Treaty of Tordesillas (1494) settled possession of these
new lands, by drawing a line between the territories being
given to Portugal and to Spain.

%\WKHHFRQRPLFVWUDWHJLHVDSSHDUHGWREH
working, but the government became increasingly
UHSUHVVLYH%HWZHHQDQG%UD]LOHQMR\HGRQH

During the colonial period, expeditions expanded the

of the greatest rates of economic growth in the world

WHUULWRU\WKDWZRXOGODWHUEHFRPHLQGHSHQGHQW%UD]LO

with real growth as measured by Gross Domestic Product

It also saw a growth in sugar production and trade

(GDP) reaching 14% in 1973. Slowly, democratic rule

in sugar. The discovery of gold after 1690 provided

was restored with more political freedom and a process

an important source of revenue for Portugal. Coffee

of re-democratization was started.

became another source of wealth in the 18th century,
DQGIDYRXUDEOHJURZLQJFRQGLWLRQVPDGH%UD]LOWKH
biggest coffee producer in the world.

In 1985, Tancredo de Almeida Neves was chosen
president by an Electoral College. His election was
significant because he was not only the first civilian

%UD]LOJDLQHGLQGHSHQGHQFHIURP3RUWXJDOLQ

president to be elected in 21 years, but also because he

and the son of the King of Portugal was crowned

was the candidate of an opposition coalition. He was

(PSHURURI%UD]LO7KHIDOORIWKHPRQDUFK\DQGWKH

rushed to hospital on the eve of his inauguration, dying

abolition of slavery in 1888 led to the creation of a

ILYHZHHNVODWHU+LVYLFHSUHVLGHQW-RVp6DUQH\ZDV

republic. The emerging republic adopted a federative

sworn in to replace him.

system that still exists today, and the former provinces
were transformed into States. The parliamentary system

,Q2FWREHUWKH%UD]LOLDQSHRSOHHOHFWHG3UHVLGHQW

was replaced with a presidential one, as well as a

Fernando Henrique Cardoso with a 53% majority on a

bicameral Congress (Chamber of Deputies and Senate)

\HDUWHQXUH7KHQHZ3UHVLGHQWRQHRI%UD]LO¶VPRVW

and an independent Supreme Court.

prominent social scientists, took office intending to
promote further economic and social changes, such as the

In 1930, the government was overthrown by force for

liberalization of the economy; promotion of sustainable

WKH¿UVWWLPHDQG*HW~OLR9DUJDVZKRZDVWRJRYHUQ

development; human rights; and fiscal, administrative,

%UD]LOIRUWKHQH[W\HDUVFDPHWRSRZHU'XULQJDQG

and agrarian reforms. President Cardoso was re-elected

after World War II, there was some political instability

in 1998 for a second four-year term. During his two

culminating ina caretaker administration in 1954

mandates, President Cardoso drove important reforms,

that was installed when the constitutionally-elected

ERWKLQWKHHFRQRPLFDQGWKHVRFLDO¿HOGV

President committed suicide.
/XL],QiFLR/XODGD6LOYDZDVWKHQHOHFWHGLQ
Under President Juscelino Kubitschek (1956-61), the

In the few months before the election, investors were

IRXQGHURI%UDVtOLD%UD]LOH[SHULHQFHGILYH\HDUVRI

concerned by Lula’s campaign platform for social

accelerated economic expansion. There was political

change, and his identification with labor unions and
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leftist ideology. After taking office, however, Lula

1-3-3. Effects of Political Factors

maintained Cardoso’s economic policies, warning that
VRFLDOUHIRUPVZRXOGWDNH\HDUVDQGWKDW%UD]LOKDGQR
DOWHUQDWLYHEXWWRH[WHQG¿VFDODXVWHULW\SROLFLHV

7KHGHPRFUDWL]DWLRQSURFHVVLQ%UD]LOVWDUWLQJLQ
the mid- to late-1980s, has resulted in a series of laws
and policies that empowered the population, including

In 2005, Lula’s administration was accused of
corruption and misuse of authority, forcing some of

the decision-making process with respect to water
management.

his cabinet members to resign. Most political analysts
at the time expected that Lula’s political career was

National water, environment, and sanitation policies are

¿QLVKHGEXWKHPDQDJHGWRKROGRQWRSRZHUSDUWO\E\

adequate to meet the country’s current natural resources

highlighting the achievements of his term, and distancing

conservation needs. In the case of the conservation and

himself from the scandal. He was re-elected President in

management of water and the environment, these issues

WKHJHQHUDOHOHFWLRQVRI2FWREHU

are still secondary on the national agenda, despite several
successful initiatives that have been implemented in the

Having served two terms as president, Lula was

recent past. Issues of adequate housing, education, water

IRUELGGHQE\WKH%UD]LOLDQ&RQVWLWXWLRQIURPVWDQGLQJ

and sanitation take priority in both people’s minds and

again. In the 2010 presidential election, Lula’s favoured

government programs.

successor, Dilma Rousseff, was elected and assumed
RI¿FHRQ-DQXDU\36)3UHVLGHQW5RXVVHIILVWKH¿UVW

In that regard, a strong connection between effective

woman to be elected president. She was the former chief

policies and green growth, with socio-economic

of staff of outgoing president Lula and had previously

LPSURYHPHQWVLVVWLOOODFNLQJLQWKHSROLWLFDODUHQD2QH

served as energy minister in his government.During the

example is sanitation, where the National Sanitation

election campaign, Ms.Rousseff made it clear that she

Law of 2007, which establishes mandatory municipal

represented continuity with the Lula's government, under

sanitation plans and investments, has not yet resulted

ZKLFKPLOOLRQVRI%UD]LOLDQVVDZWKHLUVWDQGDUGRIOLYLQJ

in effective gains in the sector, mainly because of

rise. She is known to favour a strong state role in strategic

lack of political will within the local governments. It

areas, including banking, oil industry, and energy.

is widely recognized that sanitation systems, such as
VHZDJHFROOHFWLRQV\VWHPVGXHWRWKHLUKLGGHQQDWXUH

Dilma Rousseff was born in 1947 and grew up in an

do not generate political gains. The socio-economic

XSSHUPLGGOHFODVVKRXVHKROGLQ%HOR+RUL]RQWHLQWKH

impacts of the lack of appropriate water and sanitation

coffee-growing state of Minas Gerais. In the 1960s, she

systems in the country are clear, since the majority of

became involved in left-wing politics and joined the

deaths by infectious diseases are caused by water-borne

underground resistance to the military dictatorship that

agents. However, it is expected that this reality will

seized power in 1964. In 1970, she was jailed for three

change with political pressures from the stakeholders,

years and reportedly tortured. After her release at the end

since the improvement in quality of life and economic

of 1972, she studied economics and went on to become a

development are only effectively achieved with proper

37)

career civil servant.

water and sanitation policies.

 (GLWHGDQGUHVWUXFWXUHGIURPKWWSZZZEUD]LORUJQ]SDJHKLVWRU\DVS[
37) %UD]LO&RXQWU\3UR¿OH$XJ%%&1HZVKWWSQHZVEEFFRXNKLDPHULFDVFRXQWU\BSUR¿OHVVWPOHDGHUV
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1-4. Environmental Factors

1-4-1. River Basin Transfers

The exploitation of the Amazon rainforest, much

%UD]LOLVVWUXJJOLQJZLWKDQXPEHURIHQYLURQPHQWDO

RIZKLFKLVLQ%UD]LOKDVEHHQDPDMRUZRUU\IRU

problems including deforestation, but the two situations

environmentalists, even more so on an international

related to water resources and ecosystems have become

scale, since the forest is a vital regulator of the climate. It

much more apparent recently.

is also an important reservoir of plants and animal life.
A major water transfer project in São Francisco river,
A drive to move settlers to the Amazon region during

aiming at the water supply for 6 million people in the

military rule in the 1970s caused considerable damage

semiarid Northeast, has been the object of protests by

to vast areas of rainforest. Deforestation by loggers and

environmental groups. They claim that the project could

cattle ranchers remains controversial, but government-

worsen the social situation of groups living along the

sponsored migration programs have been halted. In 2005

banks of the São Francisco River, including indigenous

the government reported that one fifth of the Amazon

SHRSOHVDQG$IUR%UD]LOLDQFRPPXQLWLHVLQWKHUXUDO

forests had been cleared by deforestation. Deforestation

areas of the river basin.

has been slowed down by extra policing and pressure
from environmental and consumer groups. The

The groups are concerned that the waters will be

JRYHUQPHQWKDV¿QHGLOOHJDOFDWWOHUDQFKHUVDQGORJJHUV

transported through the proposed network of 700 km of

while the food industries have banned products from

canals to irrigate large agro-export plantations, which

illegally deforested areas, such as soya beans and beef.

will benefit only a minority of the population while

2I¿FLDOVHVWLPDWHWKDWGHIRUHVWDWLRQLQIHOOWR

putting people at risk in the areas where the waters will

2

2

km for the year, down from 7,000 km the year before
2

and a peak of 27,000 km in 2004.

be transferred from. However, most of the transferred
water will be used to supply water for isolated cities and
communities, and only the surplus water will be used

%UD]LO¶VQDWXUDOUHVRXUFHVSDUWLFXODUO\LURQRUHDUH

for irrigation.

highly prized by major manufacturing nations, including
&KLQD7KDQNVWRWKHGHYHORSPHQWRIRIIVKRUH¿HOGVWKH

,QHDUO\2FWREHUPRUHWKDQUHSUHVHQWDWLYHV

QDWLRQKDVEHFRPHVHOIVXI¿FLHQWLQRLOHQGLQJGHFDGHV

of river bank communities, indigenous groups,

of dependence on foreign provider.

HQYLURQPHQWDOLVWVDQG1*2VFDPSHGRXWWRSURWHVWLQ
&DEURERLQ3HUQDPEXFR3DUWLFLSDQWVZHQWWR%UDVLOLD

There is a wide gap between rich and poor, but the

to march against the diversion of the São Francisco

:RUOG%DQNKDVSUDLVHGWKHFRXQWU\IRUSURJUHVVLQ

River in March 2014, and planned more marches later

reducing social and economic inequality. Much of

LQWKH\HDULQWKHFDSLWDODQGRWKHUSDUWVRI%UD]LO

the arable land is controlled by a handful of wealthy
families, a situation that the Movement of Landless

Protestors say that the São Francisco should be

Rural Workers (MST) seeks to redress by demanding

revitalized through the decontamination of its water that

land redistribution. It uses direct protest action and land

has been polluted by industrial and urban waste. What

occupation in its quest. Social conditions can be harsh

LVQHHGHGDUHLUULJDWLRQSURMHFWVIRUWKHEHQH¿WRIORFDO

in the big cities of Rio de Janeiro and São Paulo, where

communities and the protection of human rights among

a third of the population lives in favelas or slums.

indigenous peoples living along the banks.38)

38) Martin, J.P. 2007. Brazil: Water Rich Country At Risk. Water: A Human Right under Threat6SHFLDOHGLWLRQ2FWREHU/DWLQ
American Press.
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+RZHYHUGHVSLWHWKHSURWHVWVDQG¿QDQFLDOSUREOHPV

7KH%DVLF6DQLWDWLRQ&RPSDQ\RIWKH6WDWHRI6mR

with some contractors, the works continue, and the

Paulo (Sabesp) said, however, that lack of rainfall is not

São Francisco Water Transfer Project is expected to be

the only reason for the Cantareira’s diminishing water

completed in 2015. The Project’s high socio-economic

reserves. January 2014 was the warmest in São Paulo’s

benefits are aligned with the green growth objectives,

history, causing the state’s water consumption to shoot

since millions of isolated inhabitants of the Northeast will

up to extremely high levels. In February, São Paulo’s

KDYHDFFHVVWRVDIHGULQNLQJZDWHUDQGZLOOEHQH¿WIURP

water supply was not sufficient to meet the demand of

the economic development of the region.

nearly 12 million residents across both the São Paulo
metropolitan area and Greater Campinas region, where

1-4-2. Current Drought Situation

60% of the population depends on water from the
Cantareira, according to Francisco Lahoz, civil engineer

Another recent environmental problem stems from the

and Executive Secretary of the PCJ Consortium.

GURXJKWWKDWKLWVRXWKHDVWHUQ%UD]LOLQODWHDQGHDUO\
2014. São Paulo’s largest water system, the Cantareira,
was at a critically low level in early 2014 and was in
danger of running short if the rainfall volume does not
VXEVWDQWLDOO\LQFUHDVHWR¿OOLWVVL[UHVHUYRLUVEHIRUHPLG
DFFRUGLQJWRDUHFHQWWHFKQLFDOVWXG\E\WKH%UD]LOLDQ
organization PCJ Consortium39) (Figure 10). São Paulo’s
dry spell began in December 2013, when the rainy season
typically starts. In January, the city was supposed to
receive between 200 and 300 mm of rain, but instead there
ZDVDGH¿FLWRIWRPP6mR3DXOR¶VGURXJKWOLNH
weather conditions were caused by a strong high-pressure
center, that until recently had been preventing cold fronts,

São Paulo’s water availability even before the dry spell
was only 200 m3 per person per year, well below the
international minimum standard of 1,500 m3%XW6DEHVSWKH
São Paulo State sanitation company, is not just encouraging
people to conserve water; it is paying them to do so. Those
who receive water from the Cantareira are eligible for a
30% discount on their water bill through September 2014
if they reduce consumption by 20%. Yet despite the cash
LQFHQWLYHPDQ\6mR3DXORUHVLGHQWVDUHGLVVDWLV¿HGZLWK
ERWKFLW\DQGVWDWHRI¿FLDOVZKRWKH\EHOLHYHFRXOGKDYH
prevented such a serious water shortage.40)

and in turn, rainfall from drenching the state. Although it
has rained recently, there is very little likelihood that the
rains will be able to replenish the Cantareira.

With several million people’s water security and two
PHWURSROLWDQUHJLRQVDFFRXQWLQJIRURI%UD]LO¶V*'3
in jeopardy, São Paulo state is in a race against time to solve
DFULWLFDOZDWHUSUREOHP±QRWMXVWIRUWKHVKRUWWHUPEXWIRU
the long term. For now, the São Paulo state government and
FLYLOVRFLHW\DUHH[SHFWLQJWKHFXUUHQWPHDVXUHV±HFRQRPLF
LQFHQWLYHVDQGZDWHUUDWLRQLQJ±WREHHIIHFWLYHLQORZHULQJ
the demand enough to avoid a catastrophic situation.

6RXUFH2(VWDGRGH6mR3DXOR 

<Figure 10> Volumes Stored in the Cantareira System in the
Month of April

39) Dehnert, E. 2014, 21 February. Failed Rainy Season Gives 12M Sao Paulo Residents a 'Very Critical' Water Crisis. E&E Reporter
Climate WireKWWSZZZHHQHZVQHWVWRULHVSULQW
40) Ibid.
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In order to meet the demand, the São Paulo

1-4-3. Effects of Environmental Factors

state government has developed a long-term water
management plan, called “The Macro-Metropolis Plan”

7KHVLJQL¿FDQWGHIRUHVWDWLRQSURFHVVRYHUWKHSDVW

that incorporates three of the state’s major metropolitan

\HDUVLQ%UD]LOKDVFDXVHGPDQ\LPSDFWVRQZDWHUDQG

regions, including São Paulo and Campinas. The goal is

other natural systems. In addition to the loss of natural

to build infrastructure such as reservoirs and dams that

biodiversity, deforestation contributes to accelerated river

will adequately supply water to 30 million inhabitants

VHGLPHQWDWLRQDQGUHGXFWLRQVLQWKHEDVHÀRZRIULYHUV

across 152 municipalities. Construction has already
begun on a major water diversion project, called the

It was estimated in 2004 that the annual economic impact

São Lourenco Water Producing System that will supply

RIRIIVLWHVHGLPHQWDWLRQLQ%UD]LOZDV86ELOOLRQ

additional water to the São Paulo metropolitan area

not considering the additional costs of water treatment and

beginning in 2018, probably too late to avoid the present
crisis. Much more energy and time needs to be invested

reservoir volume losses (Chaves et al., 2004). If the latter
ZHUHDGGHGWKDW¿JXUHFRXOGHDVLO\KDYHWULSOHG

into finding solutions to this problem over the coming
years, including improved long-term planning, demand
management, and water re-use.41)
,Q$SULOWKH%ULWLVKQHZVSDSHUThe Guardian
UHSRUWHGWKDWWKHGURXJKWLQ%UD]LOZDVJRLQJWRGULYH
the price of coffee beans to a record high, and reported
IHDUVWKDWWKHGURXJKWLQ%UD]LOFRXOGOHDGWRDJOREDO
shortage of coffee.42)

Another important impact from widespread deforestation
is the base-flow reduction during the dry season, as a
consequence of reduced infiltration and groundwater
recharge rates.
Hence, both water quality and water quantity issues
result from deforestation, generating increasing socioeconomic costs and hindering the country’s development.
Additionally, widespread deforestation could cause
important climate impacts, which could lead to regional

7KHGURXJKWZDVVREDGLQ%UD]LO¶VGU\QRUWKHDVWWKDW

climate and hydrologic changes (Figure 11).

food prices are expected to rise for most of the year.
Inflation is expected to rise well above the average
over recent years. Prices will also rise with the higher
demand for food coming in June when the World Cup
FRPHVWRWKHFRXQWU\%H\RQGWKHIRRGFRPSRQHQWRI
LQÀDWLRQPDQ\VHUYLFHSULFHVDUHOLNHO\WRULVHIRUWKH
tourists, and those price hikes will likely last long after
43)

the World Cup ends.

6RXUFH+RIIPDQQDQG-DFNVRQ 

<Figure 11> Expected Climate and Hydrologic Impacts
Resulting from Widespread Deforestation in
the Brazilian Savannah

41) Dehnert, E. 2014. Failed Rainy Season Gives 12M Sao Paulo Residents a 'Very Critical' Water Crisis. E&E Reporter Climate Wire,
)HEUXDU\KWWSZZZHHQHZVQHWVWRULHVSULQW
42) Neate, R. 2014. Drought in Brazil Drives the Price of Coffee Beans to a Record High. The Guardian$SULOKWWSZZZ
WKHJXDUGLDQFRPZRUOGDSUGURXJKWEUD]LOFRIIHHEHDQVSULFHV
43) Rapoza, Kenneth. 2014, 25 March.Brazil's Biggest Drought in Decades Also Worsens Interest Rate Outlook. ForbesKWWSZZZ
IRUEHVFRPVLWHVNHQUDSR]DEUD]LOVELJJHVWGURXJKWLQGHFDGHVDOVRZRUVHQVLQWHUHVWUDWHRXWORRN
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1-5. Technical Factors

will be supported by Federal Government loans. The
education sector is one of President Rousseff’s highest

%UD]LOLDQVFLHQFHDQGWHFKQRORJ\KDYHDFKLHYHGD

SULRULWLHV%UD]LOQHHGVWRGHOLYHUDKLJKVWDQGDUGRI

significant position in the international arena in recent

education for its population so that the country can

decades. The central agency for science and technology in

continue on its growth trajectory. For that reason, the

%UD]LOLVWKH0LQLVWU\RI6FLHQFHDQG7HFKQRORJ\ZKLFK

JRYHUQPHQWRI%UD]LOLVLQYHVWLQJLQDZLGHUDQJHRI

was created in 1985 under the Sarney government. This

educational programs.45)

ministry has direct supervision over the National Institute
for Space Research (Instituto Nacional de Pesquisas

The government’s Scientific Mobility Program

(VSDFLDLV±,13( WKH1DWLRQDO,QVWLWXWHRI$PD]RQLDQ

is expected to provide over 100,000 scholarships to

Research (Instituto Nacional de Pesquisas da Amazônia

XQGHUJUDGXDWHDQGJUDGXDWHVWXGHQWVIURP%UD]LOIRURQH

±,13$ DQGWKH1DWLRQDO,QVWLWXWHRI7HFKQRORJ\

year of study at colleges and universities in the U.S. and

,QVWLWXWR1DFLRQDOGH7HFQRORJLD±,17 7KHPLQLVWU\

RWKHUIRUHLJQFRXQWULHV7KHSURJUDP¶VVSHFL¿FIRFXVLV

is also responsible for the Secretariat for Computer and

RQSURPRWLQJVFLHQWL¿FUHVHDUFKLQFUHDVLQJLQWHUQDWLRQDO

$XWRPDWLRQ3ROLF\ 6HFUHWDULDGH3ROtWLFDGH,QIRUPiWLFD

cooperation in science and technology, and initiating

H$XWRPDomR±63,$ 7KHPLQLVWU\FKDQQHOVPXFKRI

and engaging students in a global dialogue through

its resources to fellowship programs that have no clear

international education. The Ministry of Education’s

mechanisms to make the fellows become active in the

EXGJHWLVRI%UD]LO¶V*'3XSWR86ELOOLRQIRU

country’s science and technology institutions. Groups

2013. The Ministry seeks to invest heavily in classroom

such as universities, scientific societies and special

infrastructure, learning technologies, textbooks, and other

interest groups, compete for resources and control

programs.

of the country’s agencies of science, technology, and
KLJKHUHGXFDWLRQ7KH%UD]LOLDQ6RFLHW\IRU6FLHQWLILF

$SSUR[LPDWHO\RI%UD]LOLDQVWXGHQWVVWXG\LQJ

'HYHORSPHQW 6%3& DVHPLDXWRQRPRXVDVVRFLDWLRQRI

DEURDGFRPHIURP%UD]LO¶VVRXWKHUQDQGFHQWUDOHDVWHUQ

scientists, has become a strong advocate for more public

states. São Paulo has the largest applicant pool, and

resources and the protection of national technology from

attracts the most talented students to its own university

44)

international competition.

FDPSXVHV7KHFDSLWDOFLW\RI%UDVLOLDKDVWKHKLJKHVW*'3
per capita in the country, at approximately US $25,000.

1-5-1. Technical Education

The state of Rio de Janeiro, home of the largest company
in Latin America, Petrobras, is the country’s energy hub,

7KHHGXFDWLRQVHFWRULQ%UD]LOLVUDQNHGDVWKHWK

attracting many engineering and science majors.

largest sector in the economy, and generates about US
ELOOLRQSHU\HDU%UD]LOKDVPLOOLRQVWXGHQWVLQ

7KH%UD]LO6FLHQWL¿F0RELOLW\8QGHUJUDGXDWH3URJUDP

the basic education system (which includes pre-school,

is focused on the STEM fields (Science, Technology,

elementary, and high school), and around 6 million

Engineering, and Mathematics). Engineering and

students enrolled in university courses. In 2015, 10

computer science are by far the most popular majors;

million students will be in universities, many of whom

however, a number of students are enrolled in social

 %UD]LOLDQ6FLHQFHDQG7HFKQRORJ\:LNLSHGLDKWWSHQZLNLSHGLDRUJZLNL%UD]LOLDQBVFLHQFHBDQGBWHFKQRORJ\
45) Education and Training in Brazil. Helping U.S. Companies Export([SRUWJRYKWWSH[SRUWJRYEUD]LOVWDWLF&&B%5B'RLQJ%XVLQHVVB
&&*B3')B&KDSB(GXFDWLRQDQG7UDLQLQJB/DWHVWBHJBEUBSGI

148 ●

Water and Green Growth Case Study Report 3

science, business, and the arts (focused on products and

National Fund for Educational Development (FNDE)

processes for technological development and innovation).

has been working with Amazon to convert and wirelessly

%HORZDUHWKHWRSILHOGVRIVWXG\DPRQJ6FLHQWLILF

distribute more than 200 textbooks to hundreds of

46)

Mobility students 

thousands of public high school teachers via “Whispercast”.
The company states that 40 million eTextbooks have

0HFKDQLFDO(QJLQHHULQJ

already been distributed through its service.47)

(OHFWULFDO(QJLQHHULQJ
&RPSXWHU6FLHQFHV

1-5-2. Effects of Technical Factors

,QGXVWULDO(QJLQHHULQJ
&LYLO(QJLQHHULQJ

Technical developments are also contributing to the

&RPSXWHU(QJLQHHULQJ

improvement of water resources management and the

%LRORJ\

SURPRWLRQRIJUHHQJURZWKLQ%UD]LO7KHVHIDFWRUV

0HGLFLQHDQG

include the utilization of soil and water management

(QYLURQPHQWDO6FLHQFHDQG(QJLQHHULQJ

technologies, such as no-till agriculture and efficient
irrigation in the rural areas, and water reuse in urban

$WKULYLQJPDUNHWIRUGLJLWDOWH[WERRNVLQ%UD]LOKDV

areas and industry.

become a recent focus for U.S.-based companies, such
as Amazon. In early 2014, Amazon concluded a major

Despite the high rainfall erosivities and the high

FRQWUDFWZLWKWKH%UD]LOLDQ0LQLVWU\RI(GXFDWLRQ7KH

erodibilities of the country’s soils, which were responsible

6RXUFH%UD]LOLDQ)HGHUDWLRQRI1R7LOO3ODQWLQJ )%3'3 KWWSZZZIHEUDSGSRUJEUGRZQORDG3'B%UDVLOBMSJ

<Figure 12> Expansion in the Area of No-till Agriculture in Brazil

46) Education and Training in Brazil. Helping U.S. Companies Export([SRUWJRYKWWSH[SRUWJRYEUD]LOVWDWLF&&B%5B'RLQJ%XVLQHVVB
&&*B3')B&KDSB(GXFDWLRQDQG7UDLQLQJB/DWHVWBHJBEUBSGI
47) Buckingham, A. 2014. Amazon Lands Major Textbook Distribution Deal in Brazil. Betanews0DUFKKWWSEHWDQHZVFRP
DPD]RQODQGVPDMRUWH[WERRNGLVWULEXWLRQGHDOLQEUD]LO

Brazil Integrated Water Resources Management : How National Policy and Practices Support Green Growth

●

149

for rapid sedimentation rates of reservoirs in the past, the

There is also some indication that the people are not

introduction and the widespread adoption of advanced

actively involved in many of the decisions made on their

agricultural technologies, such as no-till planting (Figure

behalf, in such areas as water resources management,

12), which reduces erosion up to 80% compared

despite the existing water and environmental laws

to conventional tillage (Dedecek et al., 1986), have

empowered the stakeholders. However, dispute

contributed to the generation of important environmental

resolution among water users has improved, but there

services and green development.

needs to be more consultation and discussion before large
projects are imposed on the people living in river basin.

In the case of irrigation, which accounts for 70% of
FRQVXPSWLYHZDWHUXVHLQ%UD]LOQHZDQGPRUHHI¿FLHQW

It is expected that the advancements in technology and

technologies, such as drip irrigation and irrigation based

adequate water and environmental policies, will reduce

on crop requirements are contributing to reduce the high

the observed impacts in the future. An example is the

water demands of the past (Figure 13).

DGRSWLRQRI%03VE\IDUPHUVDQGWKHHVWDEOLVKPHQWRI
basin committees and agencies in the last 10 years.

2. Water Governance and Institutions
In the last 25 years, the water resources management
VWUXFWXUHLQ%UD]LOKDVHYROYHGIURPDFHQWUDOL]HGDQGULJLG
6RXUFH%UD]LOLDQ$JULFXOWXUDO5HVHDUFK$JHQF\ (0%5$3$   
KWWSVLVWHPDVGHSURGXFDRFQSWLDHPEUDSDEU)RQWHV+70/8YD
8YDV6HP6HPHQWHVLUULJDFDRKWPLUULJD

system, to a modern and dynamic process. In the past,

<Figure 13> Irrigation Efficiency of Different Systems

dominated the water management process, with the other

very organized water user sectors, such as hydropower,
users and society in general playing a small role.

1-6. Concluding Remarks
This has significantly changed after the adoption
%UD]LO¶VUHFHQWHFRQRPLFJURZWKDQGGHYHORSPHQW

of the1988 Constitution, the National Water Policy

and its improvements in human development indicators,

Law, and other important legal instruments. This new

such as health and education, have been instrumental

framework allowed the establishment of a series of

in pulling a huge number of people out of poverty.

institutions and agencies, which are developing and

However, this growth and development hides major

HIIHFWLYHO\LPSOHPHQWLQJ,:50LQ%UD]LOFRQWULEXWLQJ

LQHTXDOLWLHVDPRQJWKHUHJLRQVRI%UD]LODQGGLVFRQWHQW

to the country´s green growth.

with economic inequality.
$PRQJWKHQHZLQLWLDWLYHVEHLQJLPSOHPHQWHGDUH
Access to education, health care and drinking water
supply has improved greatly throughout the country, but
DJDLQWKHUHLVDGH¿FLWIRUSHRSOHOLYLQJLQXUEDQVOXPV
and remote rural areas of the north. People are starting
to express their discontent through protests against the
government and its spending on showy international

instruments;
(PSRZHUPHQWRIWKHORFDOSRSXODWLRQDQGVWDNHKROGHUV
through river basin committees;
(VWDEOLVKPHQWRIZDWHULQIRUPDWLRQPHDVXULQJ
systems (precipitation, streamflow, water quality)

projects.
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throughout the country;

:DWHUPDQDJHPHQWVKDOOEHGHFHQWUDOL]HG

,QWHJUDWHGULYHUEDVLQSODQQLQJDVDWRROIRUZDWHU
management; and
(VWDEOLVKPHQWRIIHGHUDODQGVWDWHZDWHUUHJXODWLQJ
agencies.

Additionally, the holistic directives incorporated in
/DZHVWDEOLVKHGWKHEDVLVIRU%UD]LO¶VJUHHQJURZWK
GHYHORSPHQWSDUWLFXODUO\ZLWKUHVSHFWWR

The above initiatives, in turn, resulted in improvements

:DWHUTXDQWLW\DQGTXDOLW\JRDOVEHLQJHTXDOO\LPSRUWDQW

in water quantity and quality across the country, better

:DWHUPDQDJHPHQWVKRXOGLQFRUSRUDWHWKHSK\VLFDO

health for the human population and ecosystems, as well

biological and socio-economic diversities of the country;

as access to water resources for economic development,

and

which are the requirements for green growth.

:DWHUPDQDJHPHQWVKRXOGEHFRPSDWLEOHZLWKVRLO
and environmental management in river basins.

2-1. Water Laws, Administration, and Institutions
The water resources management instruments established
2-1-1. Water Laws
%UD]LOLDQ&RQVWLWXWLRQ7KH%UD]LOLDQ&RQVWLWXWLRQRI
1988, promulgated after the democratization process in
the 1980s, has established the foundation of a new era of

E\/DZLQFOXGH
:DWHUSODQV
&ODVVLILFDWLRQRIZDWHUERGLHVDFFRUGLQJWRWKHLUGRPLQDQW
uses,

ZDWHUUHVRXUFHVPDQDJHPHQWLQ%UD]LO,QDUWLFOH;,;

:DWHUXVHOLFHQVLQJ

of the Constitution, the Union was given the competence

:DWHUFKDUJLQJDQG

of establishing the National System of Water Resources

:DWHU5HVRXUFHV,QIRUPDWLRQ6\VWHP

(SINGREH), and the criteria for licensing water uses.
Law 9433 has also created the National Council of
Having defined water as a public resource, the

Water Resources (CNRH), a deliberative and consulting

Constitution has also established the different water

institution, responsible for the establishment of the

domains in the country, namely, state and federal rivers

national water policy. The CNRH operates as the last

(depending on their location with respect to the states’

instance court for water-use disputes.

geographical limits), as well as groundwater (states’ domain).
The decentralization process initiated by Law 9433
National Water Law. Less than 10 years after the promulgation

started with the creation of river basin committees,

RIWKH&RQVWLWXWLRQWKH1DWLRQDO:DWHU/DZ1R

formed by water users, civil society, and different levels

ZDVSDVVHGLQ%DVHGRQLWV)UHQFKFRXQWHUSDUW

RIJRYHUQPHQW7KHVHSDUWLFLSDWLYHLQVWLWXWLRQVGH¿QHWKH

WKH%UD]LOLDQ)HGHUDO:DWHU/DZHVWDEOLVKHGDVHULHVRI

criteria for water use allocations, establish the value of

innovations in the country’s water resources management

water tariffs, and approve basin plans prepared by water

SURFHVV7KHIRXQGDWLRQVRI/DZLQFOXGH

agencies.

:DWHUWKRXJKSXEOLFKDVµHFRQRPLFYDOXH¶

In addition to the basin committees, a series of national

0DQDJHPHQWVKDOODOORZIRUWKHPXOWLSOHXVHVRIZDWHU

and state water institutions help implement the national,

7KHZDWHUVKHGLVWKHJHRJUDSKLFDOXQLWIRUZDWHU

state, and basin water policies, and are presented in

management; and

Section 4.1.2.
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$OWKRXJKWKH%UD]LOLDQ&RQVWLWXWLRQHVWDEOLVKHVWKDW

/DZ7KLVODZKDVHVWDEOLVKHGWKHQDWLRQDO

only the Union has the legislative capacity with respect

policy on sewage and solid waste treatment. It requires

to water and water management (Article 22-IV), every

that all municipalities and states prepare a sanitation

state in the country has passed state water laws. These

plan, and empowers the local stakeholders with a social

laws, in turn, have the potential to generate regional

control of the planning and implementation process.

water disputes, particularly where two states seek the
same (shared) water resource. The São Paulo water

If adequately implemented, Law 11445 would contribute

supply crisis, in early 2014, is one example of this

to the improvement of water quality in the river basins,

conflicting policy, where the states of São Paulo and

which in turn would stimulate regional green growth. The

Rio de Janeiro dispute the (shared) water of the Paraiba

352'(6GHYHORSHGE\$1$LVIXQGLQJWKHFRQVWUXFWLRQ

do Sul river.

of sewage treatment plants in several municipalities,
following the policies established by that law.

/DZ,QWKH\HDU)HGHUDO/DZ1R
was promulgated, creating the National Water Agency-

2-1-2. Water Administration

ANA (Picture 1), and establishing its management
competences. According to that law, ANA has the

)ROORZLQJWKHGLUHFWLYHVRI/DZWKH1DWLRQDO

responsibility for implementing the national water policy

Water Resources Management System (SINGREH)

LQ%UD]LOHVWDEOLVKHGE\IHGHUDOODZVGHFUHHVDQG

is responsible for planning, regulating and controlling

CNRH resolutions.

the use, the preservation and the reclamation of water
resources.
The administrative structure within SINGREH is formed
E\WKHIROORZLQJIHGHUDOVWDWHDQGEDVLQLQVWLWXWLRQV 7DEOH 
1DWLRQDO:DWHU5HVRXUFHV&RXQFLO 1:5&GHOLEHUDWLYH
and consulting institution, responsible for the establishment
of the national water policy, and to operate as the last
instance court of water disputes;

3KRWRFRXUWHV\$1$KWWSZZZDQDJRYEU3DJLQDVLPSUHQVD
QRWLFLDDVS["/LVW FFED'EGD''F'FFE
GFD ,' 

<Picture 1> The National Water Agency (ANA)

1DWLRQDO:DWHU$JHQF\ $1$ ±IHGHUDODXWDUFK\
responsible for the implementation of the national water
policy, and issues federal water use licenses;
6HFUHWDULDWRI:DWHU5HVRXUFHV 6:5 ±DFWVDVWKH

Among its competences, ANA promotes the technical

secretariat of the NWRC;

strengthening of river basin committees and basin
DJHQFLHVVXFKDVWKH3LUDFLFDED&DSLYDULDQG-XQGLDt

<Table 8> Institutional Matrix of Brazil’s SINGREH.

(PCJ) committee, in addition to initiatives aimed at the

Technical
Executive
Scope/
Parliament
Council Government
office
Mgt.
Institution

improvement of water quality, through pollution and

National

sedimentation abatement (the latter established by Article

State

,;RIODZ $PRQJWKRVHLQLWLDWLYHVZKLFK
FRQWULEXWHWRJUHHQJURZWKLQ%UD]LODUHWKH352'(6
and Water Provider Programs.
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Basin

CNRH
CERH

SRH

ANA

State
State govt.
agencies
Basin
committee

Basin
agency

6RXUFH$1$  &RQMXQWXUDGHRecursos HtGULFRVGR%UDVLO%UDVLOLD
2013, p432 (in Portuguese).

6WDWH:DWHU6HFUHWDULDWVDQG$JHQFLHV &(5+ ±
implement the states’ water policy and issue state water
use licenses; and
5LYHUEDVLQFRPPLWWHHV±FRQVXOWLQJDQGGHOLEHUDWLQJ
organization of water users and stakeholders,
responsible for the water management at the basin level.
The National System of Hydrologic Information

6RXUFH$1$  &RQMXQWXUDGHRecursos HtGULFRVGR%UDVLO%UDVLOLD
(in Portuguese)

(SNIRH), in turn, is a key element for the effective water

<Figure 15> River Basin Committees Installed in Brazil since
1988

PDQDJHPHQWLQ%UD]LOKDYLQJDWRWDORIULYHU
gauging stations throughout the country, monitoring
water quantity and quality (Figure 14).

UHVXOWLQJIURPZDWHUXVHFKDUJHVLQ%UD]LOZKLFKKDYH
partially been used to promote greengrowth in the river
basins (Figure 16).

6RXUFH$1$  &RQMXQWXUDGHRecursos HtGULFRVGR%UDVLO%UDVLOLD
(in Portuguese)

<Figure 16> Funds Obtained from Water and Sewage Charges
in Brazil since 2003

6RXUFH$1$  &RQMXQWXUDGHRecursos HtGULFRVGR%UDVLO%UDVLOLD
2013, 432 p (in Portuguese).

<Figure 14> Density of River Gauging Stations in Brazil

Since the promulgation of Law 9433, the State
Water Secretariats and Agencies (CERHs) and River
%DVLQ&RPPLWWHHVKDYHJURZQH[SRQHQWLDOO\LQ%UD]LO

In addition to the funding obtained from bulk water
charging, budgetary funds are allocated for water
UHVRXUFHVPDQDJHPHQWLQ%UD]LOZKLFKKDYHFRQWULEXWHG
to green growth, including environment management and
sanitation. Figure 17 indicates that those investments are
VLJQL¿FDQWWRWDOLQJRYHU86ELOOLRQLQYDOXHV

(Figure 15). In December 2013, there were over 200
ULYHUEDVLQFRPPLWWHHVLQVWDOOHGLQ%UD]L $1$ 
particularly in the southeast, although not all of them
are operational.
Until 2013, a total of eight river basin agencies had
EHHQFUHDWHGLQ%UD]LODOORIZKLFKDUHRSHUDWLRQDO7KH

6RXUFH$1$ 

rapid implementation of the river basin committees and

<Figure 17> Investment in Sanitation and Environment
Management in Brazil in 2011 from Budgetary
Funds

agencies has contributed to increasing amounts of funds
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Several investments in IWRM and sanitation in
%UD]LOKDYHEHHQGLUHFWHGWRLVVXHVWKDWZHUHSUHYLRXVO\

2-2. Basin-level Institutions: Piracicaba, Capivari
and Jundiaí River Basins

LGHQWL¿HGLQEDVLQSODQV)LJXUHVKRZVWKDWPRVWRI
WKHIHGHUDOULYHUEDVLQVLQFHQWUDO%UD]LOKDGWKHLUEDVLQ

2QHRIWKHPRVWDFWLYHEDVLQLQVWLWXWLRQVLQ%UD]LOLV

plans prepared in 2012. These are expected to contribute

the Piracicaba-Capivari-Jundiai (PCJ) %asin Committee,

to the effectiveness of water and natural resources

and its corresponding basin agency. Created in 2000 by

management.

5HVROXWLRQRI&15+WKHIHGHUDO3&-%asin
Committee has the objective of implementing IWRM
principles in the basin.
The PCJ %asin Committee has a total of 50 members
(with voting capacity), representing the federal and local
JRYHUQPHQWVZDWHUXVHUVVWDNHKROGHUV1*2VDQGWKH
civil society of the states of São Paulo and Minas Gerais.
The PCJ %asin has a total area of 15,300 km2, covering
both states, and spanning 62 municipalities (Figure 19).
Due to its strategic location in the country, the PCJ
%asin is economically very important, given that its gross
HFRQRPLFSURGXFWUHSUHVHQWVRI%UD]LO¶V*'3
Among the current water use conflicts occurring in
the basin is the water dispute between the water supply,

6RXUFH$1$ 

industry and irrigation sectors, including the potential

<Figure 18> Situation of the Federal River basin plans in 2012.

water shortage of the Cantareira system, which supplies

6RXUFH3&-5LYHU%DVLQ&RPPLWWHH:HEVLWH LQ3RUWXJXHVH KWWSZZZFRPLWHVSFMRUJEU $FFHVVHG0D\

<Figure 19> The Piracicaba-Capivari-Jundiai (PCJ) River Basins
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60% of the water in the city of São Paulo. According to

In order to tackle the water problems and impacts

¿JXUHRIWKHDYDLODEOHPHDQÀRZRIWKHEDVLQ

above, several actions were started in the PCJ Committee,

(Qa) is consumed by different water users (Qc), a ratio

LQFOXGLQJ

that is rapidly approximating the water stress threshold
(50%).48)

+\GURORJLFPRQLWRULQJDQGEDVLQSODQV
:DWHUUHVRXUFHVPDQDJHPHQW

In addition to the imminent water stress condition

%DVLQFRQVHUYDWLRQ

indicated by Figure 20, there are watersheds within the

:DWHUTXDOLW\LPSURYHPHQW

PCJ %asin that experience even higher Qc4a ratios,

3URWHFWLRQDJDLQVWÀRRGVDQGGURXJKWVDQG

particularly those where the population is denser.

&DSDFLW\EXLOGLQJ
The PCJ %asin conservation program involved the
implementation of ANA‘s Water Provider Program in a
few of its watersheds such as Extrema in Minas Gerais.
In the case of the water quality improvement, the PCJ
%DVLQ&RPPLWWHHLPSOHPHQWHGWKH352'(6WRWUHDW
the sewage of some cities around the basin.
The budget for the above activities for the 2012-2025-

6RXUFH 3&- &RPPLWWHH   ZZZDJHQFLDSFMRUJEUDQWLJR
GRZQORDG'DGRVBKLGURPHWHRURORJLFRVSGI

<Figure 20> Mean Annual Water Balance (Available vs.
Consumed Water) in the PCJ Basin

SHULRGLVFRQWDLQHGLQWKHODVW%DVLQ3ODQDQGUHVXOWLQJ
in part from water use charging in the PCJ %asin, which
are expected to contribute to regional green growth, is
shown in Figure 22.

$QRWKHULPSRUWDQWZDWHUFRQÀLFWLVWKHHQYLURQPHQWDO
and human impact of untreated sewage released in the
basin’s rivers (Figure 21), from urban and agricultural
(sugar cane industry) sources.

6RXUFH3&-&RPPLWWHH 

<Figure 22> Budget for the PCJ Basin Activities for the 20122025 period

In addition to the new sewage treatment plants recently
installed in several cities of the PCJ %asin, Payment for
6RXUFH3&-&RPPLWWHH  ZZZDJHQFLDSFMRUJEUDQWLJRGRZQORDG
'DGRVBKLGURPHWHRURORJLFRVSGI

<Figure 21> Remaining Untreated Sewage Released in the
PCJ Basin from Urban, Industrial and Agricultural
Sources

Environmental Services (PES) projects, following the
‘provider is paid’ philosophy of the ‘Water Provider
Program’ (ANA), were implemented in the basin. These

 6HFUHWDULDWIRU:DWHU5HVRXUFHV 6:5 3ODQR1DFLRQDOGH5HFXUVRV+LGULFRV%UDVLOLD
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projects, involving erosion control and the reforestation

except in the central and southern regions of the country,

of riparian areas, are being introduced, particularly in

sanitation systems, particularly sewage collection and

strategic water supply watersheds (Figure 23).

treatment are still limited (Figure 25).

6RXUFH3&-&RPPLWWHH  KWWSZZZFRPLWHVSFMRUJEULPDJHV
'RZQORDG/LYURB&RQVHUYDGRU'DV$JXDVSGI

<Figure 23> Example of a PES Riparian Reclamation Project
Designed for a Cattle Farm in the PCJ River Basin

2-3. Municipal Water and Sanitation Institutions
6RXUFH$1$ 

,Q%UD]LOZDWHUDQGVDQLWDWLRQVHUYLFHVDUHSURYLGHG
either by public or private entities, at the state or municipal

<Figure 25> Brazilian Municipalities and Their Sewage
Collection Levels

OHYHO5HVLGHQWVLQ%UD]LOLDQPXQLFLSDOLWLHVJHQHUDOO\KDYH
good access to clean drinking water (Figure 24), except

2QDYHUDJHWKHFRXQWU\¶VVDIHZDWHUVXSSO\DQGVHZDJH

LQSDUWVRIWKHQRUWKDQGQRUWKZHVW2QWKHRWKHUKDQG

collection are 90% and 47% respectively, levels which
should be improved if socio-economic and environmental
goals are pursued. Additionally, the collected sewage
shown in Figure 25, less than 40% (on average) is treated
appropriately, i.e., the remaining 60% is released untreated
into the country’s rivers.
It is not surprising that there is a strong correlation
between Figure 25 (sewage collection) and Figure 8
(municipal HDI), showing the importance of basic water
and sanitation services to human development.
The private sector has increased its participation in
VDQLWDWLRQLQYHVWPHQWDQGDGPLQLVWUDWLRQLQ%UD]LO
as shown in Table 9. So far, the type of sanitation
administration (public, private or public-private) has

6RXUFH$1$ 

<Figure 24> Brazilian Municipalities and Their Level of Access
to Safe Water
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QRWVLJQL¿FDQWO\LQÀXHQFHGWKHHI¿FLHQF\RIVDQLWDWLRQ
services, as shown in Figure 26.

<Table 9> Participation of the Private Sector in the Sanitation
Administration in Brazil
Municipalities

Population
(million inhab.)

Investment
(R$ million)

% of Brazil
Pop.

217

15.0

1,865

8.0

6RXUFH ,%*(  KWWSZZZLEJHJRYEUKRPHHVWDWLVWLFD
SRSXODFDRDWODVBVDQHDPHQWRGHIDXOWB]LSVKWP

development, and health;
/DFNRIZLOOLQJQHVVWRSD\IRUEDVLFVDQLWDWLRQVHUYLFHV
by the poor population living in slums; and
/DFNRIDSSURSULDWHHQIRUFHPHQWRIZDWHUTXDOLW\
standards and water pollution in river basins.
7KHQHZ1DWLRQDO%DVLF6DQLWDWLRQ3ODQ 3ODQVDE 
that was introduced in 2013 purports to be a longterm guide for the sector, a map for universal water
and sewerage services by 2033. As a guide, however,
it was already out of date when it was established. The
3ODQVDEZDVEDVHGRQRYHUO\RSWLPLVWLFDVVXPSWLRQV2I
the three scenarios presented, even the most pessimistic
SUHVXSSRVHVWKDW%UD]LOLQWKH\HDUVDKHDGZLOO
grow at 3% per year and that the government will

6RXUFH0LQLVWpULRGDV&LGDGHV  KWWSZZZSPVVJRYEUSPVV
3DJLQD&DUUHJDSKS"(:5(UWHUWHU7(57HU 

<Figure 26> Efficiency of Sanitation Services Provided by
Different Types of Administration.

Although the Sanitation and Solid Waste Law of 2007
provided the legal and institutional basis for tackling
the water and sanitation problems indicated by Figures
24 and 25, and despite the decentralized nature of the
sanitation management process (run by states and
municipalities), there are several bottlenecks which
KLQGHUDSSURSULDWHVDQLWDWLRQGHYHORSPHQWLQ%UD]LO49),
LQFOXGLQJ
/LPLWHGWHFKQLFDODQG¿QDQFLDOFDSDFLW\RIWKHSRRUHU
FLWLHVDQGVWDWHVWRWDFNOHWKHKXJHVDQLWDWLRQGH¿FLWV
/DFNRISROLWLFDOZLOOWRLQYHVWPXQLFLSDODQGVWDWH
funds in water and sanitation works;
8QFHUWDLQW\DERXWWKHVDQLWDWLRQFRQFHVVLRQDXWKRULW\
(states vs. municipalities);
/DFNRISHUFHSWLRQE\WKHSRRUHUSRSXODWLRQRQWKH
important nexus between sanitation, socio-economic

be capable of investing increasingly in infrastructure
projects of high quality, competent execution, and
DFFRUGLQJWR¿[HGGHDGOLQHV7KLVGRHVQRWFRUUHVSRQG
WRFXUUHQWUHDOLW\LQ%UD]LO7KHFRXQWU\LVJURZLQJ
slower than projected, and the government invests
irregularly, causing projects to decelerate. Moreover,
there is a shortage of capable managers in the public
sector. Still, the Plansab serves as a reference of what
needs to be done.
In order to overcome some of the bottlenecks, water
managers, users, and stakeholders have to improve their
capacities in IWRM functions and tools, with assistance
from the basin committees and authorities. Appropriate
indicators could be applied showing the connection
between adequate water management and the resulting
socio-economic and environmental gains. Appropriate
and widely available training and capacity building for
men and women in the watershed will be essential to
this process.

 3LQWR075HYLHZRIWKH2 0,QLWLDWLYHVIRU,PSURYLQJ:DVWHZDWHU7UHDWPHQW3ODQWVLQ%UD]LO%UDVLOLD,:$
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2-4. Market-oriented Institutions

A successful public-public partnership was also recently
established by the National Water Agency (federal

&RQVLGHULQJWKDWEXONZDWHULQ%UD]LOLVDSXEOLFJRRG

level) and public (state and municipal levels) sanitation

and that water licences cannot be commercialized,

LQVWLWXWLRQV7KH%DVLQ3ROOXWLRQ&RQWURO3URJUDP

other options of market-oriented administration in the

352'(6 FUHDWHGLQSURYLGHVD¿QDQFLDOLQFHQWLYH

water and sanitation sector have been developed in the

for the construction of sewage treatment facilities based

country. The first one is that states and municipalities

RQWKHLU%2'DEDWHPHQWSHUIRUPDQFH H[DPSOHVRI

have granted concessions for water and sanitation

352'(6SURMHFWVDUHSUHVHQWHGLQVHFWLRQEHORZ 

administration to the private sector; and the second is
the public-private partnership.

,QWKH352'(6$1$FR¿QDQFHVWKHVHZDJHWUHDWPHQW
plants built by the states and municipalities, but only pays

Despite a few municipal concessions for water and

after the plants are finished and operating. This reduces

sanitation services to the private sector, market-oriented

the risk of ending up with uncompleted facilities, which is

instruments and institutions are still in the beginning

W\SLFDOZLWKRWKHUIHGHUDO¿QDQFLQJSURMHFWVLQ%UD]LO

VWDJHVLQ%UD]LO+RZHYHUZLWKWKHSURPXOJDWLRQRIWKH
Public-Private Partnership (PPP) %LOO /DZ LQ
2004, this reality is slowly changing.

It is expected that, in the next 10 years, with the results
obtained from the existing public-private and publicpublic partnerships serving as an example of successful

2QHUHFHQWH[DPSOHRIDSURPLVLQJ333LQWKHVDQLWDWLRQ
sector is the Recife metro area sewage project, where the

ZDWHUDGPLQLVWUDWLRQWKHVDQLWDWLRQGH¿FLWLQ%UD]LOZLOO
be considerably reduced.50)

FRQWUDFWRU2GHEUHFKWDQGWKH3HUQDPEXFRVWDWHVDQLWDWLRQ
FRPSDQ\ &203(6$ ZLOOLQYHVWDWRWDORI86

Another aspect in which market-oriented instruments

billion until 2025, benefiting 3.7 million people in the

are fostering water-use efficiency and pollution

state’s capital (Figure 27). The revenues from water and

abatement is the use of water and sewerage tariffs and

sewerage tariffs over the next 20 years are estimated as US

¿QDQFLDOLQVWUXPHQWVLQULYHUEDVLQVHVWDEOLVKHGE\WKH

$14 billion, indicating that the initiative is economically

National Water Law.

feasible.
River basin committees such as the Paraiba do Sul and
the PCJ have passed water and sewage charging tariffs
based on water-use and sewage treatment efficiencies.
Therefore, water users are charged based on their water
consumptive use (i.e., diverted volume minus returned
volume), and sewage is charged based on the released
YROXPHVDQGRQWKH%2'DEDWHPHQWOHYHO
6RXUFH&RPSHVD  KWWSZZZFRPSHVDFRPEUVDQHDPHQWRSSS

<Figure 27> Sewage Collection and Treatment Indices in
the Recife Metro Area, before and after the
Investments in the PPP Sanitation Program

Therefore, tariff levels for water abstraction and sewage
release were established in the committees in such a
way that, in the long run, large industrial and sanitation

 073LQWR5HYLHZRIWKH2 0,QLWLDWLYHVIRU,PSURYLQJ:DVWHZDWHU7UHDWPHQW3ODQWVLQ%UD]LO%UDVLOLD,:$
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users would prefer to invest in technologies which would

2QHRIWKHPLVWKH3&-,QWHUPXQLFLSDO&RQVRUWLXP

reduce water consumption and increase sewage treatment

formed by municipalities and companies within the

levels, instead of paying for increased tariffs.

PCJ basin. Among the program and activities currently
EHLQJGHYHORSHGE\WKH3&-&RQVRUWLXPDUH

Unfortunately, these advancements in market-oriented
instruments have only been effective in a few developed
river basins, with existing water-use conflicts and

+HOSLQJPXQLFLSDOLWLHVREWDLQ¿QDQFLQJIRUVDQLWDWLRQ
works;

participating users and stakeholders. It is expected that the

3URJUDPVWRUHGXFHZDWHUORVVHVIRUPXQLFLSDOLWLHV

successes experienced in those basins would be followed

5HFODPDWLRQRIZDWHUVXSSO\EDVLQV

E\RWKHUOHVVGHYHORSHGEDVLQVLQ%UD]LOSDUWLFXODUO\WKRVH

:DWHUPRQLWRULQJFDPSDLJQVDQG

ZKHUHZDWHUXVHFRQÀLFWVH[LVW

,QWURGXFLQJZDWHUVDYLQJFDPSDLJQVLQVFKRROV 3LFWXUH 

2-5. Community-centered Institutions

2QHJRRGH[DPSOHRIDZDWHUXVHUDVVRFLDWLRQLQ%UD]LO
is the Association of Farmers and Irrigators of Western

In addition to the government and basin-level institutions,

%DKLD $,%$ ZLWKPHPEHUV$FWLQJLQDZDWHUXVH

local and non-governmental organizations also participate

conflict region, with hundreds of central-pivot irrigation

LQWKHZDWHUJRYHUQDQFHSURFHVVLQ%UD]LOLQFOXGLQJ

V\VWHPV 3LFWXUH $,%$KDVZLWKLQLWVPLVVLRQ
the building of technical capacity for farmers and the

,QWHUPXQLFLSDOZDWHUFRQVRUWLD

PLWLJDWLRQRIZDWHUXVHFRQÀLFWV

:DWHUXVHUDVVRFLDWLRQVDQG
1*2V
The inter-municipal water consortia are water
associations formed by municipalities and companies,
aimed at the reclamation of water resources and the
capacity building of basin stakeholders in integrated
water management.

3KRWR$,%$  KWWSDLEDRUJEULQIRUPDLED

<Picture 3> A Central-pivot Irrigation System in Western Bahia

7ZRDFWLYH1*2VZLWKUHJDUGWRZDWHUUHVRXUFHVPDQDJHPHQW
LQLWLDWLYHVLQ%UD]LODUHWKH1DWXUH&RQVHUYDQF\ 71& DQG
World Wildlife Fund (WWF). The former is technically
supporting several projects within ANA’s Water Provider
Program (Picture 4), and the latter is implementing the
3KRWR&RXUWHV\3&-&RQVRUWLXP  KWWSZZZDJXDRUJEUDSUHVHQWDFDR
DUTXLYRVDVS["LG 

<Picture 2> Water Saving Campaigns with Children

$JXDV%UDVLOUHFODPDWLRQSURMHFWILQDQFHGE\%DQFRGR
%UDVLO 3LFWXUH 
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2-6. Payment for Environmental Services (PES)
Program
Program involving the payment for ecosystem
services related to water resources are important not
only to promote green growth, but also to reduce the
impacts associated with human activities and climate
FKDQJHLQVWUDWHJLFULYHUEDVLQV,QWKHFDVHRI%UD]LO
the on-going climate variability, already threatening the
water supply and hydropower generation today, could
impact the water sector even more with the advent
of future (and expected) climate change. Data from
General Circulation Model (GCM) simulations indicate
WKDWWKHPHDQUDLQIDOOLQFHQWUDO%UD]LOZKLFKLVWKH
headwater for several important basins of the country,
will experience a reduction of up to 30% by the end of
the 21st century, compared to 1990 values (Figure 28).
3KRWR&RXUWHV\71&  KWWSZZZWQFRUJEUQRVVDVKLVWRULDVSUHVV
UHOHDVHVFRQKHFDRVSURGXWRUHVGHDJXD[PO

<Picture 4> Reforestation of Riparian Areas within the Water
Provider Program

6RXUFH*HRSK\VLFDO)OXLG'\QDPLFV/DERUDWRU\1DWLRQDO$VVRFLDWLRQDQG
$WPRVSKHULF $GPLQLVWUDWLRQ 12$$    KWWSZZZJIGOQRDDJRY
will-the-wet-get-wetter-and-the-dry-drier

<Figure 28> Expected Variation in Annual Precipitation in
the World in 2100.

Therefore, the implementation of PES programs that
3KRWR:RUOG:LOGOLIH)XQG ::)   KWWSZZZZZIRUJEU"
$JULFXOWRUHVGH%UDVOLDVHURSDJRVSDUDSUHVHUYDUDQDWXUH]D

<Picture 5> Water Education Class within the Aguas Brasil
Program

can effectively reduce runoff and increase groundwater
recharge could be invaluable in tackling climate
variability and climate change threats. The rationale
behind this is that PES would stimulate farmers

The advantages of initiatives such as TNC’s and

and other stakeholders in strategic basins to adopt

WWF’s is that local stakeholders, including farmers and

EHVWPDQDJHPHQWSUDFWLFHV %03V WKDWDUHNQRZQ

small water users perceive the importance of IWRM and

to promote infiltration and groundwater recharge,

their role in the water management process, therefore

augmenting baseflow during the dry season (Figure

contributing to local green growth.

29).
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Developed by the ANA, these programs have been
implemented since 2001 on a national scale, and involve
a new philosophy in water resources management,
namely the payment for environmental services based
on project performance.
2-6-1. PRODES
6RXUFH&KDYHVHWDO 
1RWH4ELVPHDQEDVHIORZGXULQJWKHGU\VHDVRQ4LVWKHPHDQDQQXDO
flow, CN2 is the basin mean runoff coefficient, and P is the mean annual
precipitation

<Figure 29> Relationship between Normalized BBTFøPX 2b/Q)
and Normalized Runoff Condition (CN2/P) in
Different land-use and Management Scenarios in
the Pipiripau Basin in Central Brazil

7KH352'(6ZDVGHVLJQHGLQDQGKDVEHHQ
implemented by the ANA in several river basins in
%UD]LO7KHPDLQREMHFWLYHVRIWKH352'(6DUH
7RUHGXFHZDVWHZDWHUSROOXWLRQIURPXUEDQDUHDVDQG
LPSURYHZDWHUTXDOLW\LQVWUDWHJLFULYHUEDVLQVRI%UD]LO

In FLJXUHDVWKHUXQRIIFRHI¿FLHQW &1 LVUHGXFHG
E\WKHDGRSWLRQRI%03VLQULYHUEDVLQVGU\VHDVRQEDVH

7RVWUHQJWKHQ6,1*5(+DQGLPSOHPHQWZDWHU
management instruments in the country.

ÀRZ 4b) is expected to increase, due to higher recharge,
providing more water for water users in critical periods.

7KHPDLQLQQRYDWLRQRI352'(6LVWKDWWKH¿QDQFLDO

$QH[DPSOHRIHIIHFWLYHK\GURORJLFJDLQVIURP%03V

support for the construction and improvement of sewage

DUHWKRVHUHVXOWLQJIURPWKHµ3DUDQi5XUDO3URJUDP¶

treatment plants (Picture 6) is based on the individual

LPSOHPHQWHGLQWKHVWDWHRI3DUDQiLQWKHVFR

SURMHFW¶V%2'DEDWHPHQWSHUIRUPDQFHWKHSD\PHQWV

ILQDQFHGE\WKH:RUOG%DQN,QDGGLWLRQWRLPSURYHG

given only after the works are completed.

ZDWHUTXDOLW\WKHGU\VHDVRQEDVHÀRZLQFUHDVHGLQPDQ\

352'(6¶SHUIRUPDQFHEDVHGDQGSURGXFWRULHQWHG

river basins, due to the construction of retention terraces
and improved soil management.51)
Additionally, the incentive for the abatement of
pollution point sources, such as urban waste-water
treatment, is a key element to improve water security
in strategic river basins. This could be achieved by PES
program, where municipalities would participate in
the solution of their pollution problems, by specially

3KRWR$1$ 

designed sewage treatment projects.

<Picture 6> Piçarrao Sewage Treatment Plant (Campinas-SP),
Financed by PRODES

,QERWKFDVHVDERYH UXUDODQGXUEDQ %UD]LOKDV

philosophy contributed to increase the efficiency

designed and implemented water-oriented PES

of sewage treatment in strategic river basins, and

SURJUDPVVXFKDVWKH%DVLQ3ROOXWLRQ&RQWURO3URJUDP

avoided the risk of non-completion of federally-funded

352'(6 DQGWKH:DWHU3URYLGHU3URJUDP :33 

sanitation works, which was common in the past.

 &KDYHV+0/HWDO4XDQWL¿FDomRDos Custos e %HQHItFLRVGR³3URJUDPDGR3URGXWRUGHÈJXD´$1$,7HRULDRevista
da ABRHYRO  
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Therefore, depending on the project’s pollution abatement

2-6-2. Water Provider Program

performance and on the population served by the sewage
WUHDWPHQWSODQW$1$ZRXOG¿QDQFHXSWRRIWKH

$OWKRXJK%UD]LO¶VODUJHDJULFXOWXUDOHFRQRP\FRQWULEXWHG

SURMHFWFRVW%RWKVWDWHDQGPXQLFLSDOVDQLWDWLRQ SXEOLF 

VLJQL¿FDQWO\WRWKHFRXQWU\¶VGHYHORSPHQWDQGZHOOEHLQJ

LQVWLWXWLRQVDUHHOLJLEOHIRU352'(6VXSSRUWDQGWKH\

the combination of highly erodible soils and high rainfall

decide the type of wastewater treatment to be used. The

damage causes high erosion and sedimentation rates, with

DSSURYDODQGFHUWLILFDWLRQVWDJHVIRUDQHZ352'(6

VLJQL¿FDQWVRFLRHFRQRPLFLPSDFWV Figure 32).

project are presented in Figure 30.

6RXUFH0DQ]DWWRHWDO 
6RXUFH$GDSWHGIURP$1$ 

<Figure 32> Average Soil Loss and Economic Impacts from
Sedimentation in Brazil

<Figure 30> Approval and Certification Stages of a New
PRODES Project

In addition to the reduction in agricultural yields, the
Figure 31 presents the performance-based financial
PRGHOXVHGE\352'(6WRSD\IRUVHZDJHWUHDWPHQW
EDVHGRQWKHSODQW¶VOHYHORI%2'DEDWHPHQW$VLOOXVWUDWHG
in the figure, the higher the project performance and the
environmental service provided, the higher is the per capita
payment level, independent of the type of wastewater
WUHDWPHQWV\VWHPVHOHFWHG7KLVDOORZVDJUHDWHUÀH[LELOLW\
to the sanitation company, because it can use the treatment
system that the managers are familiar with.

high erosion rates have contributed to the impairment
of water supply sources and to the silting of reservoirs.
)XUWKHUPRUHVLQFHPDQ\%UD]LOLDQIDUPHUVDUHLQGLUH
economic conditions, they have limited alternatives
to cope with this severe land and water degradation
scenario.
To tackle this chronic problem, the ANA developed a
program that would financially compensate participant
farmers for their effective erosion and sedimentation
DEDWHPHQWLQVWUDWHJLFULYHUEDVLQVRI%UD]LO7KH:DWHU
Provider Program, created in 2004, has the following
FKDUDFWHULVWLFV &KDYHVHWDO 
9ROXQWDU\SDUWLFLSDWLRQ
3D\PHQWVEDVHGRQHURVLRQDEDWHPHQWSHUIRUPDQFH
6XLWDEOHEHVWPDQDJHPHQWSUDFWLFH %03 GHVLJQ
required for each farm;
$Q\%03LVHOLJLEOHLWLVHIILFLHQWLQFRQWUROOLQJHURVLRQ

6RXUFH$GDSWHGIURP$1$ 

<Figure 31> Performance-based Payment Model for Sewage
Treatment Plants within the PRODES Program,
based on BOD Abatement
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and sedimentation; and
3D\PHQWVPDGHSUHIHUHQWLDOO\E\GRZQVWUHDPZDWHU
XVHUVDQGRUORFDOJRYHUQPHQWV

Even if the local or federal government contributes
to the environmental payments to participating farmers,
these would not be regarded as agricultural subsidies,
since PES fall within the Green-box category of the
:RUOG7UDGH2UJDQL]DWLRQ :72 
3KRWR)%3'3 

The rationale behind the Water Provider Program

<Picture 7> No-till Agriculture in a Brazilian Farm

LVWKDWWKHHURVLRQDEDWHPHQWREWDLQHGIURP%03V

The expected environmental efficiency of different

in the farms would provide a similar reduction in

%03V ZLWK UHJDUGV WR HURVLRQ DQG VHGLPHQWDWLRQ

VHGLPHQWDWLRQGRZQVWUHDPZKLFKZRXOGEHQH¿WZDWHU

abatement is presented in Figure 33. The advantage of

XVHUVDQGWKHDTXDWLFHFRV\VWHP/LNHWKH352'(6WKH

WKHHOLJLEOH%03VRIWKH:33LVWKDWWKHLUHQYLURQPHQWDO

SDUWLFLSDWLQJIDUPHUVFDQVHOHFWWKHW\SHRI%03WREH

service with regards to erosion abatement is generally

implemented, but the payment is based on the erosion

independent of the climate or region.52)

DEDWHPHQWSURYLGHGE\WKH%03
In order to estimate the erosion and sedimentation
DEDWHPHQWDIWHUWKHLPSOHPHQWDWLRQRIWKH%03LQIDUP
fields, a simplified version of the Universal Soil Loss
Equation-USLE (Wischmeier and Smith, 1978) was
DGRSWHG &KDYHVHWDO$1$ 
(D    ±=1=o)

[1]

:KHUH(a RIHURVLRQDEDWHPHQWLQWKHILHOGDIWHU
WKHLPSOHPHQWDWLRQRIWKH%03=0 WKHSURGXFWRIWKH

6RXUFH0RGL¿HGIURP&KDYHVHWDO 

<Figure 33> Erosion and Sedimentation Abatement Efficiency
in Farm Fields, with Respect to the Condition
Before the Project.

USLE’s use and management factor (C), and support

Depending on the economic importance of the

practice factor (P) before the practice; and Z1 WKHSURGXFW

erosion and sedimentation abatement in the basins,

of the USLE’s C and P factors (tabulated) after the practice.

the payment values vary from US $25 to US $150
per hectare per year. As a general rule, the suggested

The advantage of using equation [1] to estimate the

payment values are presented in Figure 34.

environmental service is that the Z factors are available
IRUW\SLFDO%UD]LOLDQFRQGLWLRQVLQDGGLWLRQWRWKH
simplicity of application at the farm level. The eligible
%03VIRUWKH:DWHU3URYLGHU3URJUDPDUH
7HUUDFHV
5HIRUHVWDWLRQ
*XOO\FRQWURO
(URVLRQFRQWUROLQIDUPURDGVDQG
1RWLOODJULFXOWXUH 3LFWXUH 

6RXUFH&KDYHVHWDO 

<Figure 34> Suggested Payment Values for Erosion Abatement
Levels in the Water Provider Program

52) Chaves et al., 2004.
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$VDQLQFHQWLYHDERQXV 86KD\U LVXVHGWR
incentive existing model farmers, who are already
providing environmental services with respect to erosion
abatement. However, the payment values are effectively

<Table 10> PRODES Projects Implemented in Brazil since
2001
Number

Project

Municpality

State

1

ETE Sta Mônica (Vó Pureza)

Campinas

SP

2

ETE Jardim das Flores

Rio Claro

SP

determined by the downstream water users or river

3

basin committees that benefit from the water quality

4

improvement upstream. The payments normally depend

5

ETE Pinheirinho

Vinhedo

SP

on the level of economic development of the region.

6

ETE Moreira César

Pindamonhangaba

SP

7

ETE Araretama

Pindamonhangaba

SP

8

ETE Sorocaba

Sorocaba

SP

9

ETE Itatiba

Itatiba

SP

10

ETE Lavapés

11

ETE Hortolândia

Hortolândia

IV. Performance of Payment for
Environmental Services Program

ETE Ribeirão dos Toledos Santa Bárbara D'Oeste SP
ETE Capuava

Valinhos

SP

São José dos Campos SP
SP

12

ETE Piracicamirim

Piracicaba

SP

The performance of the two most important PES

13

ETE CIC/XISTO

Curitiba

PR

SURJUDPVUHODWHGWRZDWHU 352'(6DQG:DWHU3URYLGHU

14

Program) are presented here. In order to assess their

15

effectiveness, the socioeconomic, environmental, and
program overall performances were evaluated, based on
existing literature, interviews and on the questionnaires filled
by several managers and stakeholders involved with them.

1. PRODES Performance
7KHSHUIRUPDQFHRIWKH352'(6LVSUHVHQWHGLQWKH
subchapters below, including general, social, economic,
environmental and overall performance.
1-1. Generic Performance
6LQFHDWRWDORI352'(6SURMHFWV VHZDJH

ETE São Luiz do Paraitinga São Luiz do Paraitinga SP
ETE Tamandaré

Almirante Tamandaré PR

16

ETE Padilha Sul

Curitiba

PR

17

ETE Barbosa Lage

Juiz de Fora

MG

18

ETE Balsa

Santa Bárbara D'Oeste SP

19

ETE Sousas

Campinas

SP

20

ETE Praia Azul

Americana

SP

21

ETE Piçarrão

Campinas

SP

22

ETE José Cirilo/São Joaquim

Muriaé

MG

23

ETE Córrego da Penha

Itabira

MG

24

ETE Estoril

Atibaia

SP

25

ETE Meia Lua

Jacareí

SP

26

ETE Bandeira Branca

Jacareí

SP

27

ETE Lençóis

Lençóis

BA

28

ETE Rib.S.José das Correntes

Ibaté

SP

29

ETE Onça

Belo Horizonte e
Contagem

MG

30

ETE Arujá

Arujá

SP

treatment stations) have been contracted by ANA in six

31

ETE Biritiba Mirim

Biritiba Mirim

SP

GLIIHUHQWVWDWHVRI%UD]LO Table 10), with a total federal

32

ETE Cachoeira Paulista

Cachoeira Paulista

SP

investment of US $152 million (Figure 35).

33

ETE Guararema

Guararema

SP

34

ETE Parateí

Guararema

SP

35

ETE Dornelas

Muriaé

MG

36

ETE Francisco Velludo

Uberaba

MG

37

6RXUFH$1$ 

<Figure 35> PRODES Projects Contracted by ANA and Their
Respective Federal Investment since 2001
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ETE Taubaté/Tremembé Taubaté e Tremembé SP

38

ETE Betim Central

Betim

MG

39

ETE Monjolinho

São Carlos

SP

40

ETE São Roque

São Roque

SP

41

ETE Bragança Paulista

Bragança Paulista

SP

42

ETE Conchas

Conchas

SP

Number

Project

Municpality

State

1-2. Economic Performance

43

ETE Pedreira

Pedreira

SP

44

ETE Araçariguama

Araçariguama

SP

7KHIXQGLQJIURP$1$352'(6SURYLGHGDVLJQL¿FDQW

45

ETE Pau D'Alho

Boituva

SP

financial leverage for local investments (Figure 36),

46

ETE Capim Fino

Piracicaba

SP

47

ETE Alumínio

Alumínio

SP

48

ETE Campos de Boituva

Boituva

SP

49

ETE Jarinu

Jarinu

SP

50

ETE Joanópolis

Joanópolis

SP

51

ETE Sarapuí

Sarapuí

SP

52

ETE Ibirité

Ibirité

MG

53

ETE Serraria

Porto Alegre

RS

54

ETE Central

Jacareí

SP

55

ETE Patos de Minas

Patos de Minas

MG

56

ETE Pararangaba

57

ETE Correios

Volta Redonda

RJ

58

ETE Barreiras

Barreiras

BA

São José dos Campos SP

which was responsible for important improvements in
pollution control and green growth.

6RXUFH$1$   SHUVRQDOFRPPXQLFDWLRQ

<Figure 36> Financial Leverage Provided by PRODES’ Financing
until 2013

59

ETE Cataguazes

Cataguazes

MG

60

ETE Mário Araldo Candello

Indaiatuba

SP

In Figure 36, it is observed that US $152 million

61

ETE Sarandi

Porto Alegre

RS

provided by ANA has leveraged an additional US $631

62

ETE Carmo do Paranaíba

Carmo do Paranaíba

MG

63

ETE Mateus Leme

Mateus Leme

MG

64

ETE São Gotardo

São Gotardo

MG

65

ETE Igarapé

66

ETE Veneza

Igarapé e São Joaquim
MG
de Bicas
Ribeirão das Neves

MG

million from local sanitation companies, part of which
ZDVREWDLQHGIURPEDQNORDQVDQGRWKHU¿QDQFLDODLGV,I
WKHUDWLRRIVDQLWDWLRQLQYHVWPHQWWRVDYLQJVLQKHDOWK
treatment costs determined by Fewtrell and Colford
(2004)53) is used, the total investment in sanitation works
LQ352'(6 86PLOOLRQ ZRXOGKDYHFRQWULEXWHG

In addition to the federal funds provided by ANA

to a savings of US $3.1 billion in health costs.

(above), a total of US $630 million of counterpart
funding was provided by local sanitation institutions and

1-3. Social Performance

US $6 million came from water charging in river basins.
As far as the project social performance is concerned,
Although the Northeast region is the one with the most

PRUHWKDQPLOOLRQSHRSOHLQVL[VWDWHVEHQH¿WHGIURP

FULWLFDOVDQLWDWLRQSUREOHPVLQ%UD]LOWKHODUJHPDMRULW\

LPSURYHGZDWHUTXDOLW\IURP352'(6SURMHFWVE\

RIWKH352'(6SURMHFWVZHUHLPSOHPHQWHGLQWKH6RXWK

the end of 2013, based on the population served by the

and Southeast regions of the country. This was probably

wastewater treatment plants built.

due to the lack of interest of the sanitation companies
in the Northeast states in the program, the lack of

$OWKRXJKWKHUHDUHQRILJXUHVIRU352'(6VRFLDO

managerial capacity, or both (ANA, 2014, personal

performance yet, it is expected that the program has

communication).

contributed to improved health and regional green

53) Fewtrell, L. and Colford, J.M. Jr. 2004. Water, Sanitation and Hygiene: Interventions and Diarrhea:DVKLQJWRQ'&7KH:RUOG%DQNKWWS
VLWHUHVRXUFHVZRUOGEDQNRUJ+($/7+1875,7,21$1'3238/$7,215HVRXUFHV)HZWUHOO &ROIRUG-XO\
pdf.
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growth, since there is a clear correlation between adequate
sanitation and a reduced incidence of diarrhea and waterborne disease, and between the health of the population
and regional GPD.54)
1-4. Environmental Performance
7KHLPSOHPHQWDWLRQRI352'(6SURMHFWVLQ
the last 10 years have contributed to the abatement
RIWRQV\URI%2'LQWKHSURMHFWV¶EDVLQVZKLFK

6RXUFH$1$   SHUVRQDOFRPPXQLFDWLRQ 

<Figure 37> BOD Abatement and Relative Reduction in
Waste-water Pollution in the Basins of the
PRODES Projects

represent an 80% reduction in the waste-water pollution

Table 11 presents the sewage treatment process used

compared to the previous situation (with no project),

E\WKH352'(6SURMHFWVDQGWKHLUUHVSHFWLYHVHZDJH

as seen in FLJXUH%RWKUHGXFWLRQVUHSUHVHQWDQ

ÀRZV,QWKDWWDEOHDWRWDORI/VRIUDZVHZDJH

important contribution to regional green growth, since

DUHWUHDWHG&RQVLGHULQJDQDYHUDJH%2'DEDWHPHQWRI

%2'LVRQHRIWKHPDLQSROOXWDQWVWKDWLPSDFWV¿VKDQG

80%, a significant human & environmental service is

55)

human health.

expected in the basins.
<Table 11> Sewage Treatment Processes Used by PRODES Projects

Project
STP Jardim das Flores
STP Lençóis
STP S. José das Correntes
STP Araretama

Treatment Process

Situation

Sewage Flow (l/s)

UASB + Activated Sludge

Certification Concluded

67

UASB + Fac.Pond + Pol. Pond

Certification Concluded

13

Anaer. Pond + Facultative Pond

Certification Concluded

70

Activated Sludge

Certification Concluded

11

STP São Luiz do Paraitinga

Aerated Pond + Settling Pond

Certification Concluded

8

STP Biritiba Mirim

Aerated Pond + Settling Pond

Certification Concluded

55

STP Balsa
STP Praia Azul
STP Piçarrão
STP José Cirilo/S.Joaquim
STP Estoril

Anaer. Pond + Facultative Pond

Certification Concluded

42

Activated Sludge

Certification Concluded

90

UASB + Activated Sludge

Certification Concluded

556

Digester + Anaerobic Filter

Certification Concluded

24

UASB + Activated Sludge

Certification Concluded

89

STP Meia Lua

Activated sludge

Certification Concluded

28

STP Bandeira Branca

Activated Sludge

Certification Concluded

21

STP Santa Mônica
STP Ribeirão dos Toledos
STP Capuava
STP Pinheirinho
STP Moreira César

UASB + Activated Sludge

Certification Concluded

85

Activated Sludge

Certification Concluded

80

UASB + Activated Sludge

Certification Concluded

246

Activated Sludge

Certification Concluded

133

Anaer. Pond + Facultative Pond

Certification Concluded

41

STP Sorocaba I

Activated Sludge

Certification Concluded

641

STP CIC/Xisto

UASB + Pond

Certification Concluded

600

UASB + Anaerobic Filter

Contract cancelled

10

STP Jardim Candidés

54) Filmer, D. and Pritchett, L. 1999. The Impact of Public Spending on HHDOWK'RHVMoney MDWWHU"Social Science and Medicine.

55) Abrahams, R.G. and Seager J. 1990. The Impact of Storm Sewage Discharges on the Ecology of a Small Urban River. Water
6FLHQFHDQG7HFKQRORJ\
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Project

Treatment Process

STP Padilha Sul
STP Arujá
STP Córrego da Penha
STP Itatiba

Situation

Sewage Flow (l/s)

UASB + Pond

Under Certification

439

Aerated Pond + Settling Pond

Under Certification

240

UASB + Trickling Filter

Under Certification

108

UASB + Submerged aerobic Filter

Under Certification

143

STP Monjolinho

UASB + FAD

Under Certification

635

STP Guararema

Activated Sludge

Under Certification

26

UASB

Under Certification

1.800

STP Barbosa Lage

STP Onça

Activated sludge

Under Certification

85

STP Piracicamirim

UASB + Aerated Ponds

Under Certification

84

UASB + FAD

Under Certification

29

Digester + Anaerobic Filter

Works Concluded-Starting up

20

Activated Sludge

Under Works

619

UASB + Aerated Ponds

Under Works

465

UASB + Activated Sludge

Under Works

995

Facultative Pond

Under Works

60

STP Tamandaré
STP Dornelas
STP Taubaté - Tremembé
STP Francisco Velludo
STP Betim - Central
STP Cachoeira Paulista
STP Parateí

Activated Sludge

Under Works

9

STP Sousas

UASB + Activated Sludge

Under Works

70

Activated Sludge

Under Works

963

Aerated Pond + Settling Pond

Under Works

178

Total

9878

STP Lavapés (ampliação)
STP Hortolândia

1-5. Overall Performance
7KHRYHUDOOSHUIRUPDQFHVFRUH  RIWKUHH352'(6

2. Water Provider Program Performance
2-1. Generic Performance

projects was evaluated by the local managers who
LPSOHPHQWHGRUEHQH¿WHGIURPWKHPXVLQJDQDSSURSULDWH

Since its conception in 2004, the Water Provider

questionnaire. Figure 38 presents the average values of

Program allowed the implementation of 16 projects in

the three projects, considering implementation schedule,

VWUDWHJLFEDVLQVRI%UD]LOLDQVWDWHV2QHWKLUGRIWKRVH

budget, socioeconomic, environmental efficiencies, as

projects are advanced in terms of implementation, with

well as implementation transparency. Figure 38 indicates

WKHUHPDLQLQJVWLOOLQHDUO\VWDJHV

WKDWWKHRYHUDOOSHUIRUPDQFHRIWKH352'(6SURMHFWV
DQDO\VHGLQWKHSUHVHQWVWXG\ZDVZKLFKLV
considered good, despite their recent implementation.

In addition to the on-going WPP projects, there are at
least other 40 initiatives being started at this moment,
which lead ANA to start a decentralization process of
the Program implementation with the states.
2-2. Economic Performance
The economic downstream benefits of the Water
Provider Program, such as the one generated by base-

6RXUFH4XHVWLRQQDLUHResults

ÀRZLQFUHDVHGXULQJWKHGU\VHDVRQLWFDQEHHVWLPDWHG

<Figure 38> Overall Project Performance Score (0-10) of
Three PRODES Projects, Evaluated by Local
Managers and Stakeholders

using the opportunity-cost approach, taking into
consideration the current drinking water prices and
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volumes. In the case of the Pipiripau river basin, these

hydrologic and economic simulations performed

HFRQRPLFGRZQVWUHDPEHQH¿WVWRWKHORFDOSRSXODWLRQ

LQWKH3LSLULSDXULYHUEDVLQLQGLFDWHWKDWWKH%03V

UHVXOWLQJIURPUHIRUHVWDWLRQDQG%03VDUHSUHVHQWHGLQ

(reforestation, no-till, terracing) are economically

Figure 39.

IHDVLEOHDVLQGLFDWHGE\WKHKLJKEHQHILWFRVWUDWLRV
with regard to combined water quantity and quality

Figure 39 below indicates that the water consumers

improvements (Figure 40).

in the basin would gain an additional US $4.4 million
in value per year, considering the previous condition
(without the project). Similar results are expected
IRURWKHUEDVLQVLQ%UD]LOZKHUHWKH:DWHU3URYLGHU
Program is being implemented, which would also
contribute to the country’s green economy.

6RXUFH&KDYHV

<Figure 40> Benefit/Cost Ratios of Implementation of BMPs
in the Pipiripipau River Basin (Combined Water
Quality and Quantity), in Three Climate Scenarios

2-3. Social Performance

6RXUFH4XHVWLRQQDLUHUHVXOWV

<Figure 39> Expected Economic Downstream Benefits Resulting
from Increased Water Supply Volumes during the
Dry Season, in the Pipiripau Basin in Brasilia

Figure 41 presents the number of farmers who
EHQH¿WHGIURPHQYLURQPHQWDOSD\PHQWVXQWLO$SULORI
2014, with the corresponding environmental payments,
in nine different Water Provider Program projects in

As far as the recuperation of the program investments,

%UD]LO

6RXUFH$1$   SHUVRQDOFRPPXQLFDWLRQ 

<Figure 41> Number of Farmers and Corresponding PES in Selected Water Provider Projects
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7KHSD\PHQWVDUHLQWKHIRUPRILQYHVWPHQWLQ%03V
to compensate farmer spending in practices, or regular
payments resulting from reforestation of riparian areas
(Picture 8).

6RXUFH$1$   SHUVRQDOFRPPXQLFDWLRQ

<Figure 42> Implemented Best Management Practices Area
and Estimated Erosion Abatement in Water
Provider Program Projects

)LJXUHVKRZVWKDWZLWKWKHDGRSWLRQRI%03VE\
IDUPHUVEDVHÀRZLVH[SHFWHGWRLQFUHDVHGXULQJWKHGU\
season due to higher infiltration rates and to improved
6RXUFHKWWSUHYLVWDJORERUXUDOJORERFRP5HYLVWD&RPPRQ(0,
26&8/7,9$'25(6'($*8$KWPO

<Picture 8> Farmer Receiving a Check in the Apucarana
Water Provider Program

JURXQGZDWHUUHFKDUJH%RWKLPSURYHPHQWV ZDWHUTXDOLW\
and quantity) contribute to the regional green growth.

,QRUGHUWRLPSURYHWKHDGRSWLRQUDWHVIRU%03VZKLFK
are selected in common agreement between farmers
and program agents from a roster of eligible practices,
IDUPHUVDUHWUDLQHGLQ¿HOGZRUNVKRSVDQGDFFRPSDQLHG
E\H[WHQVLRQDJHQWVGXULQJWKH%03LPSOHPHQWDWLRQ
6RXUFH&KDYHV 

In addition to the recognition of the farmers’
participation in IWRM, the payments for environmental

<Figure 43> Increase in Dry-season Baseflow in the Pipiripau River
Basin After Introducing Best Management Practices
as Compared to the Condition without Project, in a
Model Simulation withThree Climate Scenarios.

services contribute to regional development and
greengrowth, since they provide a new source of on-farm

Considering the results above, one can conclude that

investment, which could contribute to improvements in

both the environmental, socio-economic and overall

IDUP\LHOGVQHZMREVDQGRWKHUEHQH¿WV

performances of a typical Water Provider project are
positive, benefiting the water users and the aquatic

2-4. Environmental Performance

ecosystem downstream, and improving green economy in
UXUDODUHDVVLQFHWKH%03VDOVRLPSURYHDJULFXOWXUDO\LHOGV

7KHWRWDODUHDRILPSOHPHQWHG%03VDQGWKHFRUUHVSRQGLQJ
erosion abatement resulting from different Water

2-5. Overall Performance

3URYLGHUSURMHFWVLQ%UD]LOLVSUHVHQWHGLQFigure 42.
The overall project performance score (0-10) of four Water
In addition to the water quality improvement resulting

Provider Program schemes was assessed by questionnaires

from erosion and sedimentation abatements in river

responded by local project managers and stakeholders.

basins, water quantity improvements are also generated

This assessment included schedule, budgetary, socioeconomic

ZLWKWKHLPSOHPHQWDWLRQRI%03VLQZDWHUVXSSO\

and environmental performances, and are presented in

watersheds.

Figure 44.
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As presented in Figure 44, the overall performance of

waterways, recycling and reuse of water; and

WKHIRXU:DWHU3URYLGHU3URJUDPVZDVIDLU  WKLV

3URPRWHDFFHVVWRFOHDQGULQNLQJZDWHUVXSSO\DQG

may be partly because of the recent implementation of

sanitation as a key to poverty alleviation, public health

WKH3URJUDPLQ%UD]LO

and quality of life.
Many of these programs have been very successful and
have contributed to the economic success of the country
over the past few decades. In the economic sphere, the
case study demonstrates a good example of green growth.
However, there are still challenges related to protection
and conservation of water resources and water supply and

6RXUFH4XHVWLRQQDLUHUHVXOWV

<Figure 44> Overall Project Performance Score (0-10) of Four
Water Provider Program Cases, Evaluated by
Local Managers and Stakeholders

sanitation for an improved quality of life.
Some of the lessons learned and challenges still facing
%UD]LODVLWPRYHVIRUZDUGZLWKLWVZDWHUPDQDJHPHQW
policies are described below.

V. Lessons Learned and Conclusion
Additional focus is needed to meet the deficit in
sanitation services, especially in favelas in large
%UD]LOKDVH[SHULHQFHGYHU\UDSLGHFRQRPLFJURZWK
since 2004 and has improved its health and education

cities and remote rural areas of the north and
northeast.

indicators, showing very positive overall social
development trends. There is no question that the

Despite the significant economic development of

DEXQGDQWZDWHUUHVRXUFHVLQ%UD]LODQGLWVDWWHQWLRQWR

%UD]LOLQWKHODVW\HDUVDVHULHVRIERWWOHQHFNVVWLOO

water management in the last 25 years has contributed

hinder effective investments in sanitation systems in

to growth and improved quality of life.

the country, where a significant deficit stills remains,
independent of the level of regional development.

To ensure that water has been an engine of growth

However, the large deficits in basic sanitation and

and has contributed to both environmental protection

in institutional technical capacity in many basins,

DQGVRFLDOGHYHORSPHQWWKH*RYHUQPHQWRI%UD]LOKDV

particularly in the northern and north-eastern regions,

implemented the types of policies recommended in the

will still require a large effort and some decades to reach

:DWHUDQG*UHHQ*URZWKSROLF\IUDPHZRUN

the level of developed countries.

$GRSWULYHUEDVLQPDQDJHPHQWSODQVXVLQJLQWHJUDWHG
water resources management (IWRM) principles;
9DOXHHFRV\VWHPVHUYLFHVWRHQVXUHWKHLUFRQVHUYDWLRQ
HJ352'(6:DWHU3URYLGHU3URJUDP 
3URPRWHWHFKQRORJ\WUDQVIHUDQGLQYHVWLQLQQRYDWLYH
WRROVWRLPSURYHZDWHUDQGHQHUJ\HI¿FLHQF\

$WWKHVDPHWLPHWKH%UD]LO7UDWD,QVWLWXWHQRWHV
that improved sanitation would result in economic,
social and environmental improvements. The Institute
calculates that if the entire population received sewerage
services, there would be measurable effects not only in
cutting down pollution that reaches water sources, but

$GRSWDSDFNDJHRIHFRQRPLFLQVWUXPHQWVLQFOXGLQJ

also in reducing deaths from gastrointestinal diseases,

demand management and incentives for cleaning up

decreasing absenteeism from work throughout the
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country and improving educational outcomes for
56)

students.

before the water is transferred. Such concerns should
EHGHDOWZLWKWHFKQLFDOO\XVLQJVRXQGEHQHILWFRVWDQG
environmental impact analyses, as well as timely dispute

7RUHGXFHWKHODUJHGH¿FLWVLQVDQLWDWLRQDQGVHZHUDJH

resolution processes. In addition, the authorities need

services, it is necessary that local water users and

to listen to the concerns of the stakeholders and try to

stakeholders perceive the connections between adequate

UHVROYHWKHPLQDPXWXDOO\EHQH¿FLDOZD\

water management and socio-economic development,
and the importance of capacity building. It is widely

Communities need to be trained and empowered

recognized that sanitation and sewage collection

to manage water systems.

systems, due to their “hidden” nature, do not generate
political gains. It will be necessary for municipalities

In the last 25 years, the water management process in

and states to partner with the private sector to tackle the

%UD]LOKDVHYROYHGIURPDFRQFHQWUDWHGJRYHUQPHQW

ODUJHVDQLWDWLRQDQGVHZHUDJHGH¿FLWLQWKHFRXQWU\

based administration to a decentralized, multi-use and
basin-oriented management. In addition to the new

Specific programs need to be stepped up on water

legal framework, including up-to-date integrated water

resources management in the North and Northeast.

management policies, several water management
institutions have been created in the period, at the

Certain parts of the country are lagging far behind in all

federal, state, and basin levels. While these instruments

the human development measures, particularly the north

and institutions have contributed to the improvement

and the northeast. The North has suffered from poorly

of water quality and quantity aspects, the participation

planned development, while the Northeast faces chronic

of local communities in decision-making related to

drought and water shortages for agriculture and domestic

water management is still limited. Local and regional

use. Assistance in the implementation of IWRM principles

events promoting IWRM and green growth could be

and instruments to these regions is needed if the issues

designed, showcasing good management practices

are to be effectively tackled. Lessons from successful

and their socio-economic and environmental benefits.

basin experiences in the southeast, with the necessary

%HWWHUFRQVXOWDWLRQZLWKVWDNHKROGHUVLVHVVHQWLDOVLQFH

adaptations, could be transferred to those regions.

successful water management is a bottom-up process.

Serious objections to water projects need to be

Continuous capacity building of water users and

addressed through consultation and dispute resolution.

stakeholders is required, especially in water and
environmental management.

Demonstrations in late 2013 and early 2014 showed
opposition to the diversion of the São Francisco River

Community members and experts need to be

and dams in the Amazon by representatives of river bank

capacitated, not only in their own (individual) sectors, but

communities, indigenous groups, environmentalists

in an integrated way. Since watershed management is an

DQG1*2V3URWHVWRUVVD\WKDWWKH6mR)UDQFLVFRVKRXOG

integrated process, its positive externalities (including green

be revitalized through the decontamination of its water

growth) could be clearly demonstrated to and perceived

that has been polluted by industrial and urban waste

by all. There are a few river basins where participative

56) Coronato, M. and Imercio, A. 2014. Brazil Asks for Water. Epoca0DUFK
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water management has generated important advancements,

2QWKHRWKHUKDQG3(6PD\RIIHUPRUHURRPWR

including green-growth goals. The PCJ river basin, with the

promote the protection and revitalization of ecosystems.

help of its basin committee and agency, as well as federal,

In PCJ and in other river basins, performance-based

state, and municipal funding, has achieved significant

SURJUDPVVXFKDV352'(6DQGWKH:DWHU3URYLGHU

improvements in water quality and water-use efficiency

Program, can contribute to the abatement of urban

in the last 10 years. These successful cases can be used to

pollution and rural sedimentation, respectively, mitigating

build technical and managerial capacity in other basins.

water quality impacts and providing the necessary
conditions to green growth. Political leaders, teachers,

A better connection between effective policies

farmers, journalists and other key people could be

and green growth, including socio- economic and

trained in environmental and green-growth subjects, so

ecosystem improvements, needs to be clearly

that the important connections between effective water

demonstrated.

management and socio-economic development could be
understood and pursued.

A strong connection between effective policies and
green growth, with socio-economic improvements, has

Monitoring, evaluation and follow-up would enhance

not been made clear in the political arena. This is the case

PES systems.

in sanitation, where the National Sanitation Law of 2007
DQGWKH1DWLRQDO%DVLF6DQLWDWLRQ3ODQKDYHQRW\HW

A systematic monitoring, evaluation, and follow-

resulted in effective gains in the sector, partly because

XSSURFHVVLQWHJUDWHGZLWKWKH352'(6DQG:DWHU

of lack of adequate finance and limited capacity within

Provider Program could ensure that relevant data and

the local governments. It is expected that this reality will

evidence are available to assess the effectiveness of both

change with political pressures from the stakeholders,

programs. This could be a very good complementary

since the improvement in quality of life and economic

measure related to environmental education and

development are only effectively achieved with proper

showcasing PES programs.

water and sanitation policies.
Environmental education and showcasing PES
programs could be effective in the promotion of
green growth.
In order to speed up the effective water management in
%UD]LOH[DPSOHVRIVXFFHVVIXOVROXWLRQVLQLPSURYLQJZDWHU
quality and environmental protection can demonstrate
that local, self-funded solutions could be obtained, with
corresponding socio-economic and environmental gains.
Wastewater treatment is a legal obligation of every
PXQLFLSDOLW\LQ%UD]LODQGHYHU\VHZDJHWUHDWPHQWSODQW
will have to meet legal compliance. A program like
352'(6PD\KHOSWRDFFHOHUDWHWKLVSURFHVV
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Annex A. Interviews

Interview 1

IRUWKHZDWHUTXDOLW\DQGTXDQWLW\EHQH¿WVWKH\SURYLGHG
(after a technical assessment), based on the project

Since the promulgation of the National Water Law

performance. As a consequence, thousands of tons of

(1997), several positive transformations have been

sediment, which were carried to streams now remain in

H[SHULHQFHGLQ,:50LQ%UD]LOSDUWLFXODUO\WKRVH

the farms, which positively impacted the socioeconomic

relative to the implementation of the water policy

and environmental development of the river basins where

instruments (water licensing, charging etc.). Additionally,

the projects were implemented.

several federal projects have been implemented in the last
20 years, which have positively impacted green growth.

The key reforms on the legal, administrative and policy

$PRQJWKHPDUHWKHIROORZLQJ352$*8$6HPL

IURQWVWKDW%UD]LOKDVHPEDUNHGRQWKDWKDYHUHVXOWHG

$ULG0XQLFLSDO:DWHU6XSSO\$WODVRI%UD]LO:DWHUVKHG

in economic growth, with the least environmental

SROOXWLRQFRQWUROSURMHFW352'(6 $1$ DQG:DWHU

FRQVHTXHQFHVDUH/HJDO±SURPXOJDWLRQRIWKH1DWLRQDO

provider program (ANA).

Water Law and 27 state water laws. These allowed for
decentralized water management, and multi-purpose

There are several identified programs and policies

ZDWHUDOORFDWLRQV$GPLQLVWUDWLYH±FUHDWLRQRIWKH

SURPRWLQJJUHHQJURZWKLQ%UD]LO352$*8$6HPL

National Water Agency, of the National Council of

$ULG FR¿QDQFHGE\WKH:RUOG%DQN KHOSHGWKH1RUWK

Water Resources, of dozens of river basin organizations,

eastern states to establish the IWRM philosophy, and

which allowed for the decentralization of water

implement water supply works for the populations in the

UHVRXUFHVPDQDJHPHQWLQWKHFRXQWU\DQG3ROLF\±

interior, increasing water security and allowing for their

establishment of IWRM instruments, such as water

socioeconomic development. Municipal Water Supply

licensing, water charging, development of basin plans,

$WODVRI%UD]LOZKLFKLGHQWL¿HGWKHERWWOHQHFNVDQGWKH

and the establishment of a national water resources

potentials with respect to personnel and water demands

monitoring system. An example of this incorporation is

in the country, and provided for sustainable solutions of

the new Sanitation & Solid Residue Law, which aims,

water supply in the more isolated townships. Watershed

among other things, at the improvement of the water

SROOXWLRQFRQWUROSURMHFW352'(6 $1$ ZKLFK

quality aspects in the river basins. However, the way the

SURYLGHGWKHVWDWHVZLWKWHFKQLFDO ¿QDQFLDOVXSSRUWIRU

prioritization is made regarding the allocation of funds for

the construction of sewage treatment facilities, where the

sewage & solid residue disposal still allows for political

payment was made after the works were completed, and

interference, limiting the technical aspect of the analyses.

EDVHGRQLWV%2'DEDWHPHQWSHUIRUPDQFH6LJQLILFDQW
improvements in water quality were generated by

%DVLQ&OHDQLQJ8S3URJUDP±352'(6 $1$ DQG

352'(6ZLWKFRQVHTXHQW SRVLWLYH VRFLRHFRQRPLF

Water Provider Program (ANA) are innovative programs

and environmental impacts in dozens of river basins.

where participants are paid for the ecosystem services

Water Provider program (ANA), which aims at the

based on the performance of their projects, and after they

sedimentation abatement in rural and peri-urban water

DUHHVWDEOLVKHG%RWKSURYLGHIRUDQLPSURYHPHQWRI

supply basins, where payments for ecosystem services

water quality in the river basins, and therefore contributing

were established to compensate the participant farmers

to regional green growth. Individual water metering
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SURJUDP ZDWHUUHXVH±DLPHGDWEXLOGLQJVDQGPXOWLSOH

as organic fertilizer for the reforestation of areas that

water utility users, improving water use efficiency and

KDGEHHQDIIHFWHGGXULQJFRQVWUXFWLRQ2WKHUSURJUDPV

promoting green growth. To promote green growth, better

involve the treatment of grey water for use in secondary

integration between natural resource managers (water,

systems at constructions sites in Rio de Janeiro (for the

environment), aiming at a common (and sustainable)

2O\PSLF*DPHV 0HWHULQJRIZDWHUGLVWULEXWLRQ

socioeconomic development, conserving the environment

systems in our job sites is another initiative with direct

is needed. Also, Advancements in elaboration of water

positive impact in promoting water use efficiency.

resources plans, incorporating environmental needs in

(TXDOO\LPSRUWDQWLVWKHIDFWWKDW2GHEUHFKWDVRQH

water allocations & climate change scenarios, as well as

of the largest infrastructure construction companies

ecological & sectorial zoning issues.

in the World, has been involved for 70 years with the
implementation of water related infrastructure such as
pipelines, water and wastewater treatment facilities,

Interview 2

irrigation systems, water ways, ports, hydropower
SODQWVDPRQJRWKHUV$VLJQL¿FDQWVKDUHRI2GHEUHFKWV

$W2GHEUHFKWZHKDYHEHHQSURPRWLQJVWURQJIRFXV

work is directly related to the implementation of

on the triad innovation-productivity-sustainability.

systems to provide water for multiple uses and our

Specifically with respect to water and green growth

focus is to develop such systems relying on state of

the infrastructure company (Construtora Norberto

the art technologies and strong quality controls so as to

2GHEUHFKW KDVLPSOHPHQWHGRYHUWKH\HDUVDQXPEHU

ensure that the infrastructure (hardware) developed is

RISURJUDPVIRFXVLQJRQZDWHUXVHHI¿FLHQF\DQGZDVWH

FDSDEOHWRRSHUDWHHI¿FLHQWO\DQGUHOLDEO\

water treatment at our infrastructure construction sites.
$WWKHPDFUROHYHO2GHEUHFKWKDVLWVRZQ6XVWDLQDELOLW\

Programs focusing on water use efficiency and

Policy which provides the strategic framework for

water reuse, directly contribute to reducing pressure

our activities. Amongst the focus of our Policy the

for the expansion of new water supplies systems.

rational use of natural resources (e.g. water, energy, etc.)

They contribute to conserving water resources and to

is a key component. Programs involve for example

reducing water use conflicts. Additionally, programs

innovative treatment systems for close water use cycle

WKDW UHGXFH FRVWV ZLWK ZDWHU VXSSO\ DQGRU ZDWHU

in our equipment maintenance shops, allowing for the

treatment in job sites have a direct positive economic

separation of oil and water. Similarly, there are a number

impact in the projects. A number of programs such

of innovative initiatives on close water use cycle in our

as the organic water treatment initiated in one of our

concrete production systems so that water can be reused

projects has been disseminated and scaled up and is

in the production line. Such programs reduce costs,

now used by a number of municipal water treatment

promote more sustainable use of water resources and

systems in the State of Rondonia. This is a direct

increase productivity.

contribution to green growth.

In the Santo Antonio Hydroelectric Project we

,QWKHSROLF\DUHQDWKHHQHUJ\PDWUL[LQ%UD]LOLV

started an innovative program for organic water

the “cleanest” in the World, having over 46% of its

treatment at our water treatment plant (using tannin

energy based on renewable sources. This is possibly

as flocculating agent as oppose to aluminum sulfate

one of the best examples of policies focusing on green

or other components). This has promoted zero water

growth. The use of ethanol and the focus of energy

waste and, additionally, allowed the use of the sludge

generation systems on hydropower have proven to be

Brazil Integrated Water Resources Management : How National Policy and Practices Support Green Growth

●

177

UDWKHUVXFFHVVIXOSROLF\FKRLFHV$GGLWLRQDOO\%UD]LOLV

In general Governments should put in place clearer

now moving toward systems that integrate hydropower

and better incentives to promoting green growth. Such

with wind and biomass energy production, focusing on

incentive should focus, for example, on sustainable

capturing the natural complementarity amongst these

procurement frameworks in which companies that

sources of energy production. The growth of wind and

voluntarily advance the green growth agenda are

biomass energy generation systems will benefit from

recognized and obtain competitive advantages.

the hydroelectric production system promoting overall

Governments should also be more proactive in the

efficiency gains and reducing pressure for the use of

development of strategies and plans (e.g. basin plans)

hydrocarbons and other non-renewable alternatives.

that promote green growth and that effectively guide

With respect to legal reforms the passage (since 1997)

public policies and investments. It is essential to provide

of the Water Law, the Law that created the National

political and financial support to the implementation

Water Agency (ANA), the Water and Sanitation Law

of plans that are well conceived, technically robust and

and, more recently, the Solid Waste Management law

developed through participative processes.

are relevant pieces of legislation. Advances in the
legal frameworks are yet to be fully translated into

There is no doubt that the incorporation of environmental

strengthened institutional capacities to implement policy

aspects and concerns to water resources management

instruments and to deliver well planned investments.

and development plans have had a profound impact in

This is particularly challenging at subnational levels

promoting environmental preservation, social development

and when intersectoral coordination is required.

and improvements to well-being and quality of life.
Development strategies and projects now take into account

$VLQGLFDWHGSUHYLRXVO\2GHEUHFKWKDVEHHQIRFXVLQJ

a wide range of objectives amongst which environmental

on two main areas that directly contribute to water

aspects have important weight. This contributes to the

and green growth. Primarily and very important is

development and implementation of more sustainable

the company´s focus on state of the art engineering

projects. The flip side of such processes is increased

and innovation technologies for the design and

FRPSOH[LW\VLQFHPXOWLSOHREMHFWLYHVDQGRIWHQFRQÀLFWLQJ

implementation (construction) of the projects in

priorities have to be taken into account. Policy instruments

which it is involved. A number of such projects are

and investment plans will increasingly involve hard

related to water infrastructure and have a significant

FKRLFHVDQGFRQVHQVXVZLOOEHUDUHO\REWDLQDEOH%HWWHU

LPSDFWLQ%UD]LODQGLQRWKHUFRXQWULHVDVZHOO)RU

transparent and legitimate decisions can only be reached

H[DPSOHRYHUWKHSDVW\HDUV2GHEUHFKWKDVEHHQ

by increasing social awareness regarding tradeoffs and

amongst the top three world contractors in hydropower

development options.

development. This has allowed for the exchange of
successful experiences and lessons learned contributing
to improvements in important hydroelectric project in

Interview 3

/DWLQ$PHULFDDQG$IULFDJHQHUDWLQJEHQH¿WVWRORFDO
economies, to communities and to the environment.

The main water management initiatives that contribute

A second area of focus is the promotion of water use

WRJUHHQJURZWKLQ%UD]LODUH3URJHVWDR3URJUDP

HI¿FLHQF\LQRXUMREVLWHV0DQ\H[DPSOHVRILQLWLDWLYHV

352'(6:DWHU3URYLGHU3URJUDPDQG,QWHUDJXDV

DGRSWHGE\2GHEUHFKWZHUHOLVWHGLQWKHUHVSRQVHWRWKH

PURJUDP3URJHVWDR3URJUDPFDSDFLW\EXLOGLQJDQG

¿UVWTXHVWLRQDERYH

¿QDQFLDOVXSSRUWSURJUDPIRUWKHVWDWHVKHOSLQJZLWKWKH
establishment of state water councils, basin committees
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HWF:DWHUVKHGSROOXWLRQFRQWUROSURMHFW352'(6 $1$ 

Several new technologies which are now promoting

SURYLGHVWKHVWDWHVZLWKWHFKQLFDO ¿QDQFLDOVXSSRUWIRU

green-growth were developed by research funded by the

the construction of sewage treatment facilities, where the

Water Sector Fund (CT-Hidro). Additionally, programs

payment was made after the works were completed, and

VXFKDV$JXD'RFH (0%5$3$ SURYLGHVLVRODWHG

EDVHGRQLWV%2'DEDWHPHQWSHUIRUPDQFH6LJQLILFDQW

communities with potable water supply systems. Green-

improvements in water quality were generated by

growth and overall sustainability can only be achieved

352'(6ZLWKFRQVHTXHQW SRVLWLYH VRFLRHFRQRPLFDQG

ZLWKDQHI¿FLHQWZDWHUPDQDJHPHQWV\VWHPWKDWEDODQFHV

environmental impacts in dozens of river basins. Water

water demands with local supply. In order to achieve it,

Provider PURJUDP $1$ DLPVDWWKHVHGLPHQWDWLRQ

it is necessary that planning, infrastructure development,

abatement in rural and peri-urban water supply basins,

operation and management be accomplished, providing

where payments for ecosystem services were established

good quality water and reducing the risks of extreme events.

to compensate the participant farmers for the water

$GGLWLRQDOO\LQYHVWPHQWLQWKHDUHDRI5 'DQGVXI¿FLHQW

quality and quantity benefits they provided (after a

funding for IWRM activities are necessary, as well as the

technical assessment), based on the project performance.

integration of water planning with regional development.

As a consequence, thousands of tons of sediment, which
were carried to streams now remain in the farms, which

In the last 10 years, environmental aspects & concerns

positively impacted the socioeconomic & environmental

have been incorporated in the water plans. The examples

development of the river basins where the projects

of positive impacts or the incorporation in the environment,

were implemented. Interaguas PURJUDPPXOWLVHFWRULDO

HGXFDWLRQDODQGVRFLDOZHOOEHLQJDUH,QWHJUDWHGVRLO 

program aimed at the capacity building of different

water conservation policies and programs in river basins,

ZDWHUPDQDJHPHQW ZDWHUXVHUVJURXSVLQ%UD]LOXVLQJ

providing better quality water and reducing the risks of

IWRM as a main tool.

floods; Integrated forest & water management, through
the reclamation of riparian forests, reducing the impacts of

The key reforms on the legal, administrative and policy

river sedimentation and contamination; and Reclamation

IURQWVWKDW%UD]LOKDVHPEDUNHGRQWKDWKDYHUHVXOWHG

RIJURXQGZDWHUUHFKDUJHDUHDVZLWK%03VLQFUHDVLQJ

in economic growth, with the least environmental

water security during the dry season.

FRQVHTXHQFHVDUH/HJDO±PDLQOHJDOIUDPHZRUNDUH
the National Water, Environmental and Sanitation laws.
Several instruments, such as water & environmental

Interview 4

licensing, water tariffs, water & environmental plans
DUHXVHGLQWKDWUHJDUG$GPLQLVWUDWLYH±FUHDWLRQRI

7KHULYHUEDVLQFRPPLWWHHV 5%&V RI%UD]LODQGLQ

the National Water Agency, of the National Council of

SDUWLFXODUWKH5%&VRI6DR3DXORIROORZLQJDGHFHQWUDOLVHG

Water Resources, of dozens of river basin organizations,

and participative approach toward water management,

which allowed for the decentralization of water resources

have used state water funds as well as royalties from

PDQDJHPHQWLQWKHFRXQWU\3ROLF\±WKHPRVWLPSRUWDQW

the hydropower sector to tackle water-related issues in

are the National Water, Environment, and Sanitation

the basins, such as sewage pollution and sedimentation.

policies, established by their respective federal & state

Among the successful programs implemented in different

laws, with associated funds and executive agencies

EDVLQVLQ%UD]LOZKLFKKDGLPSOLFDWLRQVIRUJUHHQJURZWK

responsible for their application.

ZHUH%DVLQ3ROOXWLRQ&RQWURO3URJUDP 352'(6 DQG
Water Provider Program (WPP).
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3URJUDPVVXFKDV352'(6DQGWKHµ:DWHU3URYLGHU¶

other river basin management strategies, integrating

SURYLGHGVLJQL¿FDQWLPSURYHPHQWVLQZDWHUTXDOLW\RI

upstream & downstream users & processes, reducing

the river basins, and allowed new private and public

production costs, and promoting collective well-being.

investments, in urban and rural areas. The sectors
ZKLFKEHQH¿WHGIURPWKLVµJUHHQJURZWK¶VWLPXOXVZHUH

Some initiatives are needed to improve green-growth

those of industry, agriculture, hydropower (energy) and

LQWKHULYHUEDVLQVLQFOXGLQJ&DSDFLW\EXLOGLQJRI

tourism. The improvement of water quality in the rivers

VWDNHKROGHUV±ZDWHUXVHUV VWDNHKROGHUVQHHGWR

allowed for a reduction in water treatment costs. These

be continuously capacitated in water & environment

positive externalities, in turn, attracted investments

management, not only in their own (individual)

and stimulated the creation of new jobs and overall

sectors, but in an integrated way. Since the watershed

socioeconomic gains in the region.

management is an integrated process, its positive
externalities (including green-growth) could therefore

%RWKOHJDODGPLQLVWUDWLYHDQGSROLF\LQVWUXPHQWV

EH SHUFHLYHG E\ DOO (QYLURQPHQWDO HGXFDWLRQ ±

have contributed for a more balanced development,

teachers, journalists and other key people could be

with efficient water use and environmental protection

trained in environmental & green-growth themes,

LQVHYHUDO%UD]LOLDQEDVLQV/HJDO7KH1DWLRQDO:DWHU

so that the nexus between water management &

Law & State Water Laws and the Sanitation & Solid

socioeconomic development could be understood and

Waste Law allowed for an organized and decentralized

VRXJKWDQG&RPPXQLFDWLRQ±ORFDO UHJLRQDOHYHQWV

process of water & pollution management in river basins,

promoting IWRM and green-growth could be designed,

using effective management instruments such as water

showcasing good management practices and their

licensing, charging, basin plans, and river monitoring.

VRFLRHFRQRPLF HQYLURQPHQWDOEHQH¿WV

$GPLQLVWUDWLYH7KHULYHUEDVLQFRPPLWWHHVKDYHKHOSHG
the state agencies in the environment licensing and

Considering that IWRM at the basin level and

enforcement processes, which in turn, allowed for a more

environmental management are inseparable, a few

effective basin organization operation. Additionally,

examples of integration of environmental issues in water

the basin organizations partnered with the municipal

SODQVLQ%UD]LODUH7UHDWPHQWRIVROLGZDVWH±FRQVLGHUHG

consortiums for a broader action in tacking basin issues,

in the past as a separate process, it has been integrated in

VXFKDVSROOXWLRQ VHGLPHQWDWLRQFRQWURO3ROLF\LQ

the water plans in the last 10 years, particularly after the

the policy arena, the approval of river basin plans by

promulgation of the Sewage & Solid Waste Law, in 2007;

the basin committees, allowed for the identification of

5HFODPDWLRQRIULSDULDQIRUHVWV±FRQVLGHUHGDVDEXIIHU

the basin hot-spots, such as water deficits and critical
environment issues, such as pollution and soil erosion.
%UD]LOLDQEDVLQFRPPLWWHHVKDYHLQGXFHGSURPRWHG
new water management approaches and technologies
which allowed for regional green-growth. Among them

against water pollution and sedimentation, the reclamation
of riparian forests and high-erosion lands have been
tackled in the most recent water plans; Integration of
JURXQGZDWHU VXUIDFHZDWHU±RQO\UHFHQWO\ZDWHU
managers have recognized the importance of analyzing
these two resources in an integrated way in the new water
plans. The hydrologic & socioeconomic gains obtained

DUHL ZDWHUUHXVHLQWKHLQGXVWULDOVHFWRULL LQFUHDVHG

from this process could foster the widespread use of this

water use efficiency in irrigation, and iii) integrated

approach in the future; and Integration of continental &

EDVLQSROOXWLRQFRQWURO,QDGGLWLRQWRWKHGLUHFWEHQH¿WV

FRDVWDOZDWHUV±VLPLODUWRWKHFDVHDERYHWKLVIRUPRI

to the environment and to the region economy, those

integrated management would allow for socioeconomic

approaches & technologies provided synergies with

& environmental gains.
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Interview 5

establishment of the National Water Management Pact,
LQYROYLQJRIWKH%UD]LOLDQVWDWHVDVZHOODVVHYHUDO

7KH1DWLRQDO:DWHU/DZ352'(63URMHFW :DWHU

river basin committees, is putting water in the national

Provider Program, and the Construction of water mains

agenda, as an essential resource for the sustainable

in the north-eastern semiarid region embarked positive

development of the country.

LPSOLFDWLRQVIRUJUHHQJURZWKLQ%UD]LO1DWLRQDO:DWHU
/DZ±KDVHVWDEOLVKHGDSODWIRUPIRUWKHHIIHFWLYH

What are the technological interventions which

PDQDJHPHQWRIZDWHUUHVRXUFHVLQ%UD]LOLQWHJUDWLQJ

FRPSDQ\JRYWEDVLQRUJDQL]DWLRQKDVGHYHORSHG

the water & the environment. Its instruments (e.g., water

SURPRWHGWRIRVWHUJUHHQJURZWKXVLQJZDWHU"

licensing, charging, water plans) has allowed for the
multiple use of water, and thus creating the conditions

The following were developed to foster green growth

IRUJUHHQJURZWK352'(6 :DWHU3URYLGHU3URJUDPV

XVLQJZDWHU,QFHQWLYHIRUWKHDGRSWLRQRIGHPDQGZDWHU

±WKHIRUPHUKDVFRQWULEXWHGWRWKHFOHDQXSRIVHZDJH

management, including the use of more efficient water

pollution of urban and peri-urban river basins, and the

distribution systems, generating an important water

latter has helped in the sedimentation abatement in rural

economy for the multiple uses; Incentive for the adoption

EDVLQV%RWKFRQWULEXWHWRWKHGHYHORSPHQWJUHHQJURZWK

RIPRUHHI¿FLHQWLUULJDWLRQV\VWHPV GULSHWF UHSODFLQJ

since good quality water is an important input to several

OHVVHI¿FLHQWV\VWHPVZKLFKSURYLGHGIRUZDWHUVXUSOXVHV

KXPDQDFWLYLWLHV:DWHUPDLQVLQWKH%UD]LOLDQ1(±WKLV

for other sectors; and Incentive for the use of water

SURMHFWFR¿QDQFHGE\WKH:RUOG%DQNKDVFRQQHFWHG

desalinization units in isolated areas of the northeast,

the isolated communities with the large reservoirs,

contributing to the well-being and green-growth of those

providing the necessary means for socioeconomic

regions.

development, with little environment impact.
To promote green growth more, the following are
The key reforms on the legal, administrative and policy

QHHGHG$GRSWLRQRIWKH/RZ&DUERQ5DWLRQDO:DWHU

IURQWVWKDW%UD]LOKDVHPEDUNHGRQWKDWKDYHUHVXOWHG

Use-Social Inclusion approach by river basin committees,

in economic growth, with the least environmental

sectors & stakeholders, which could contribute to more

FRQVHTXHQFHVDUH/HJDO±7KH1DWLRQDO:DWHU/DZ

green-growth, particularly in environmental-sensitive

providing the necessary instruments for decentralized

regions; Integration of water planning with different

& participative water management (water licensing,

sectorial development plans, creating a synergy which

charging, water plans), has allowed for the effective

could foster green-growth; and raising public awareness,

stakeholder participation in the decision-making

in order to create proactive citizens which could provide

process involving water resources. This provided for

sustainable solutions in IWRM & green-growth.

the incorporation of multi-sector & multi-resource
management, reducing the environmental impacts due to

The integration of water & environmental aspects in

WKHFRQVWUXFWLRQRIZDWHUZRUNV$GPLQLVWUDWLYH±WKHUH

water plans has contributed to an effective environmental

are more than 200 operational river basin committees

licensing process of water works & other interventions

LQ%UD]LOZKLFKKDYHGHFHQWUDOL]HGWKHPDQDJHPHQW

in the river basins. Water plans are now incorporating

process at the local level, giving the water users and

the cumulative effects of different interventions &

stakeholders the platform for discussion of water issues &

works of different water sectors (industry, energy,

solutions, allowing for the incorporation of environmental

irrigation), anticipating eventual environmental impacts

DVSHFWVLQWKHGHFLVLRQPDNLQJSURFHVV3ROLF\±WKH

downstream. Positive externalities of different economic
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sectors (e.g., agriculture, energy, industry) have been
DQDO\VHGLQWKHZDWHUSODQVZLWKWKHLGHQWL¿FDWLRQRIWKH
resulting socioeconomic & environmental gains, and
therefore green-growth.
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Executive Summary

The purpose of this report is to investigate the successful water management improvements of Shanghai Pudong
Public-Private Partnership and its subsequent contribution to China’s green growth. For the purpose of the analysis,
we follow Saleth and Dinar’s institutional framework on water in order to identify and explain the interaction
between institutions and water sector performance. The analysis focuses on both exogenous and endogenous factors
RIFKDQJH6SHFL¿FDOO\ZHVWXG\WKHHFRQRPLFVRFLDOSROLWLFDOHQYLURQPHQWDODQGWHFKQRORJLFDOOHYHOVLQZKLFK
the Shanghai Pudong Public-Private Partnership took place and operated, the policies and institutions that mark
the project’s course from its initial stage in the 1990’s until the present, and relevant changes in those policies and
institutions over the last few decades.
7KH6KDQJKDL3XGRQJMRLQWYHQWXUHLQLWLDWLYH±HVWDEOLVKHGLQFLW\ZLWKVWURQJHFRQRPLFJURZWKDQGLQFUHDVHG
water pollution - is a good case to be analyzed using Water and Green Growth framework, i.e. a growth concept
emphasizing the role of water with regards to achievement of higher levels of economic well-being and social equity
OLQNHGZLWKSURWHFWLRQDQGUHYLWDOL]DWLRQRIHFRV\VWHPV2YHUDOOWKHUHLVHYLGHQFHWKDWWKHMRLQWYHQWXUHSURMHFWKDV
been successful. Within a period of ten years, the partnership has allowed increased access to water services of better
quality across a region that is characterized by an exponential population demand for water services and has been
suffered which its water resources for a long period of time.
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as New Institutionalism. Institutions could be defined

I. Introduction

as behavioral rules that establish what is permitted
and prohibited. Thus, the analysis of the construction

1. Purpose of the Case Study

and change of institutions can be used to understand
In this case study, we investigate how the Shanghai

social change (North, 2005). This approach is used to

Pudong Public-Private Partnership became a water

analyze the outcomes resulting from the institutions and

management improvement success story and contributed

policies involved in the Shanghai Pudong Public-Private

to China’s green growth from an institutional perspective.

Partnership. This report explores how the economic,

This case also reveals how important the green concept—

social, political, environmental, and technical exogenous

the consideration of the environmental and social aspects

factors together with the Shanghai’s water-related

in addition to the economic one—is in the efficient

institutional framework and relevant policy mix led to

management of water resources for green growth.

the success or failure of the water-related green growth
project.

2. Case Study Methodology

2-2. Analytical Framework
The report follows the analytical framework

2-1. New Institutionalist Approach

developed by Saleth and Dinar (2004) The Institutional
In this report we use a New Institutionalist Approach

Economics of Water (see Figure 1). In order to analyze

to analyze how the Shanghai Pudong joint venture

the interaction between institutions and water sector

contributed to China’s green growth from an institutional

performance, endogenous, and exogenous factors of

perspective. The question of institutions became

FKDQJHDUHLGHQWL¿HGDQGDVVHVVHG([RJHQRXVIDFWRUV

an important research topic in Economics, leading

refer to national or regional political systems, legal

to the development of the theory of ownership and

systems, populations, economic factors, and natural and

transaction cost theory that comprise what it is known

environmental factors.

Water Law

Water Policy

t*OUFSTPVSDFMJOLT
t*OUFSSFTPVSDFMJOLT
t8BUFSSJHIUT
t$POøJDUSFTPMVUJPO
t"DDPVOUBCJMJUZ
t4DPQFGPSQSJWBUFQBSUJDJQBUJPO

t6TFQSJPSJUZ
t1SPKFDUTFMFDUJPO
t$PTUSFDPWFSZ
t8BUFSUSBOTGFST
t%FDFOUSBMJ[BUJPOQSJWBUJ[BUJPO
t5FDIOPMPHZQPMJDZ

Water Administration
t(PWFSONFOUMBZFST
t4USVDUVSFPGXBUFSBENJOJTUSBUJPO
t'JOBODFTUBòQBUUFSOT
t1SJDJOHGFFDPMMFDUJPOT
t3FHVMBUJPOBDDPVOUBCJMJUZ
t*OGPSNBUJPODBQBCJMJUZ
t5FDIOJDBMDBQBDJUZ
6RXUFH6DOHWKDQG'LQDU 

<Figure 1> Saleth and Dinar’s (2004) Analytical Framework
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The Water and Green Growth project defines green

context, exogenous political factors are very important

growth as “a strategy that fosters economic growth

since they shape regulatory and administrative settings

and development, protects natural ecosystems and the

through legislation on water and green growth that

resources and environmental services they provide,

reflect the real levels of political commitment. They

and enhances socially-inclusive development.” In this

are also important for the design and implementation

Exogenous Factors
[Economic factors]
- GDP per capita, PPP
- Population density
- Urban population (% of total)
[Social factors]
- Gini index
- Higher education enrollment rate
- Employment to population ratio, 15+, female
[Political factors]
- Corruption Perceptions Index
- Political stability
- Environmental Regulatory Regime Index
[Environmental factors]

Choice of Policy Mix
[State/Administration]
- Well organized hierarchical plans (national,
regional, local, and project levels)
- Financial support for the project
- Taxes and levies
- Regulation
[Market]
- Cost-recovey status
- Private sector promotion policy
- Project selection criteria
[Community]
- Impact of stakeholders' participation
- Level of stakeholders' participation
$POøJDUSFTPMVUJPONFDIBOJTN

- Disaster
- Water quality (river)
- Water resource reserves (per capita)
- Freshwater withdrawal per capita per year
[Technical factors]
- Research and development expenditure (% of GDP)
- Number of patent applications per million people

Performance
[Generic performance]

Institutional Factors

- Achievement of project goal
- Timeliness
- Appropriateness of investment

[State/Administration]
- Balance between govemment layers
- Spatial organization of water administration
- Balance in functional specialization

[Economic performance]
- Contribution to GRDP
- Local job creation
- Alleviation of regional imbalances

[Market]
- Surface water rights
- Scope of private participation in the water sector
[Community]
- Effectiveness of accountability provisions &
arrangement
- Adequacy and relevance of information
- Integrated treatment of water planning and
development

[Social performance]
- Enhancement of people's health
- Improvement of quality of life
- Equity beetween social groups and genders
[Environmental performance]
- Improvement of water quality
- Biodiversity
- Safety from disaster

6RXUFH0RGL¿HGIURP6DOHWKDQG'LQDU 

<Figure 2> Institutional Framework Modified from Saleth and Dinar (2004)
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of coordinating mechanisms among ministries and

From this investigation, the project’s performance is

may allow or hinder cross-sectoral collaboration

analyzed and lessons drawn.

between diverse bureaus in the water and green growth
fields. Economic factors influence the establishment

7KHGHWDLOHGVWUXFWXUHRIWKHUHSRUWLVWKHIROORZLQJ

of rational water tariffs and the provision of safety

First, the Shanghai Pudong joint venture is summarized.

QHWV2WKHUIDFWRUVOLNHILQDQFLDOLQFHQWLYHVIRUZDWHU

Secondly, the external environment during the joint

saving users, tax breaks, and subsidies for green

venture development period is characterized in terms

technology developers and users are also relevant for

of its economic, social, political, environmental, and

water and green growth. Finally, technological factors

technological aspects, i.e. exogenous factors. Statistics

are important since technology contribute to green

IURPWKH:RUOG%DQN2(&'DQGRWKHUVRXUFHVDV

growth by cleaning the environment, conserving water

well as survey results, and expert interviews are used to

and providing alternatives to large-scale infrastructure

DQDO\]HKRZH[RJHQRXVIDFWRUVLQÀXHQFHGSROLFLHVDQG

projects. The water sector comprises all water sources

institutions affecting the Shanghai Pudong joint venture

and uses (both consumptive and non consumptive), and

project. Thirdly, the institutional change, focusing on

all major water issues ranging from quantity-quality

applied policies of the project period, is examined across

FRQÀLFWVWRGURXJKWÀRRGFRQGLWLRQV:DWHULQVWLWXWLRQV

state, market, and community dimensions. Fourth, the

are defined as “an entity defined interactively by

project’s performance is evaluated in terms of economy,

WKUHHPDLQFRPSRQHQWVZDWHUODZZDWHUSROLF\DQG

environment, and society. Lastly, overall lessons are

water administration” (Saleth and Dinar, 2004, p.95)

drawn from the foregoing analysis.

and include the legal framework, policy regime, and
administrative or organizational arrangements. Saleth
and Dinar’s institutional framework is re-categorized
into state, market, and community (see Figure 2) to

II. An Overview: Shanghai Pudong Joint
Venture Project

take into account the arguments about the drivers and
instruments of economic and social development
and environmental conservation based on the state,

1. Project Background

the market, and community. Clearly, the outcomes
of a water-related project will differ if its institutional

Shanghai is the fastest growing economic region in

framework was predominantly state-driven, market-

China and one of the fastest in the world. Since 1992

oriented, or community-centered.

Shanghai has recorded double-digit growth almost every
year. The total GDP of Shanghai grew from 540 billion
<XDQLQWRWULOOLRQ<XDQLQ±DOPRVWIRXU

3. Organization of the Report

fold growth in less than 10 years. The Shanghai Stock
([FKDQJHUDQNHG¿IWKZRUOGZLGHLQZLWKDWUDGH

The purpose of this case study is to investigate

value very close to the stock exchanges in Tokyo and

the economic, social, political, environmental, and

London. Shanghai has become a leading global city, with

technological levels in which the Shanghai Pudong

a significant influence on commerce, culture, finance,

Public-Private Partnership took place; the policies

technology, and transportation. Pudong New Area has a

and institutions that mark the project’s course from its

total area of 1,210 km2, a total resident population of 5,175

planning stage in the 1990’s until the present; and the

million, and has governance over 13 streets and 24 towns

changes in those policies and institutions over that time.

(see Table 1 and Figure 3).
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<Table 1> Administrative Division of Pudong
Type

Street

Town

Count

Name

13

Lujiazui Street,Weifang Street,Tangqiao
Street,Yangjing Street,Huamu Street,Jinyang
Street,Hudong Street,Puxing Road
Street,Shanggang Street,Nanmatou Road
Street,Zhoujiadu Street,Dongming Road
Street,Shengang Street

24

Chuansha New Town,Zhuqiao Town,Jinqiao
Town,Caolu Town,Zhangjiang Town,Heqing
Town,Tangzhen Town,Gaoqiao
Town,Gaodong Town,Gaohang Town,Sanlin
Town,Beicai Town,Kangqiao Town,Zhoupu
Town,HangTou Town,Xingchang
Town,Xuanqiao Town,Huinan Town,Laogang
Town,Wanxiang Town,Datuan Town,Nicheng
Town,Shuyuan Town,Luchaogang Town

environmental degradation, water shortages, and
GHFOLQHVLQZDWHUTXDOLW\ ;XHWDO 

6RXUFH3XGRQJ1HZ$UHD*RYHUQPHQWKWWSHQJOLVKSXGRQJJRYFQ

6RXUFH/LX 

<Figure 4> Yangtze River Delta

The Yangtze River (Changjiang) is the largest in China
(6,300 km). It originates in the Geladandong Mountains
6RXUFH0LJXHV  

<Figure 3> Shanghai Pudong Location

on the (Tibetan) plateau following a west to east route
ending in the East China Sea at Shanghai (see Figure 5).
More than 4000 lakes are interconnected with the Yangtze

Pudong New Area, a district of Shanghai declared

5LYHUDQGLWVWULEXWDULHVIRUPDFRPSOHWHULYHULQH±

Special Economic Zone in 1990, is a symbol of China’s

ODFXVWULQHQHWZRUNWKDWVXSSRUWVDGLYHUVH¿VKIDXQDDQG

reform, modernization and liberalization. The rapid

human settlements. Due to its geographical features and

development of Pudong, since the 1990s represented

KLVWRU\WKLVQHWZRUNKDVDKLJKVLJQL¿FDQFHIRUKXPDQLW\

a strategic move to open Shanghai and catalyze the

Nevertheless, fish diversity has decreased and species

economy of the entire Yangtze River Delta. The Delta

loss accelerated since the 1950s. The World Wildlife

is located on the east coast of China and comprises

Fund listed the river and its lakes in the Global Ecoregion

the territory of the municipality of Shanghai, and two

200 for priority conservation. The loss and degradation

provinces southern Jiangsu and northern Zhejiang

of habitats have led to endangerment of many species. Fu

(see Figure 4). This region has a marine monsoon

HWDO  IRXQG¿VKVSHFLHVOLYLQJLQIUHVKZDWHU

subtropical climate. Its weather is warm and humid.

HFRV\VWHPVLQWKH<DQJW]H5LYHU%DVLQDQG<XHDQG&KHQ

However, temperature fluctuations are recurrent

 LGHQWLILHGWZHQW\¿YHHQGDQJHUHG¿VKVSHFLHV

and winter temperatures can drop to record lows

LQWKHEDVLQ7KHZKLWHÀDJGROSKLQLVFRQVLGHUHGWREH

of -10°C. Rapid industrialization and urbanization

on the verge of extinction and common species, such

GXULQJWKHSHULRG±KDVSURYRNHGSUHYDOHQW

as the carp are struggling for survival. Anthropogenic
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6RXUFH)XHWDO 

<Figure 5> The Yangtze River Basin

activities (e.g. hydrological alteration, transportation, land

¿VKHV)RUH[DPSOHWKH7KUHH*RUJHV'DPLVORFDWHGLQ

reclamation, exotic species introductions, eutrophication,

the basin. Dams provoke profound ecological changes

RYHU¿VKLQJUDSLGVHGLPHQWDWLRQGHIRUHVWDWLRQDQGODQG

DQGWKUHDWHQ¿VKELRGLYHUVLW\LQWKHULYHU )XHWDO

erosion) have provoked changes in the Yangtze River

2003). According to the World Wide Fund for Nature the

basin biodiversity. Hydrological alterations have had a

PDLQFRQWULEXWRURIPDULQHFRQWDPLQDWLRQLQWKH3DFL¿F

huge impact on fish biodiversity, mainly to migratory

2FHDQLVWKH<DQJW]H5LYHU'HOWD1HYHUWKHOHVVDQ
environmental management system has been established

<Table 2> Pudong's Timeline of Development
Year

Description

1980s

Pudong was a poor and rural area, consisting of vast
stretches of farmland

The Chinese Government opened the Pudong New Zone
1993
to overseas investment
1995

Construction commenced for Shanghai’s second airportPudong International Airport

1996

Construction commenced for the 800 million Yuan
Shanghai International Convention Centre

and includes organizations such as the Environmental
Protection Administration Department (EPAD), the
Environmental Supervision Department (ESD) and the
(QYLURQPHQWDO5XOH(QIRUFHPHQW2I¿FH (5(2  /LX
2009).
Pudong’s GDP has increased at an average annual

Pudong and Veolia Water entered into China’s first large
2002 scale Public Private Partnership for full water services for
50 years

JURZWKUDWHRIVLQFHWRELOOLRQ50%

Several districts were integrated into Pudong, doubling the
2006 service area of the Shanghai Pudong Veolia Water Joint
Venture

of 570 km2, with a population of 2.85 million people,

Completion of the Shanghai World Financial Center – one
2008
of the world’s tallest buildings

Shanghai Stock Exchange and the venue of the World

2009

Pudong confirmed as the site for a new Disneyland, to be
opened in late 2015

Expo 2010. As a fast growing and rapidly modernizing

2010

Over 70 million people visited the World Expo during its
six-month period

increasing rapidly at an annual average rate of 6%.

2011

The Qingcaosha Reservoir started operation to serve over
10 million people

3XGRQJ6KDQJKDL¶VG\QDPLF¿QDQFLDODQGFRPPHUFLDO

6RXUFH639: 

(23 billion euros) in 2006. Today, Pudong is an area
where 4 trade zones, an international airport, the

city, Pudong’s demand for clean and safe water is

hub, is one of the key driving forces behind the growth
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of the city. It is where the World Expo 2010 was held,

¿QDQFLQJFRPPLWPHQWDQGH[SHUWLVHOHDGWKHDXWKRULWLHV

and where the four economic districts of free trade,

to opt for a public private partnership for full water

¿QDQFLDO]RQHDQGKLWHFKSDUNDUHORFDWHG7KHQHZHVW

services over 50 years.

Disney Theme Park is also under construction in
Pudong and is scheduled to open in late 2015 (see Table
2). The Key challenge for Shanghai Pudong authorities
was to cater for this extremely rapid development and

3. First Public-Private Partnership for
Drinking Water in China

ensure water services would support the pace of growth.
,QRSHUDWLRQDOWHUPVWKHFKDOOHQJHZDV

A Public-Private Partnership (PPP) model is a form of
association between the public and private sectors that

- To match the needs of the population, growing from

aims to provide public services that have been habitually

2.65 million in 2002 to 3.6 million in 2011, and at the

provided only by the public entities (Liu and Yamamoto,

same time increase the level of service to ensure state

2009). The Pudong Water Corporation was created in

of the art water, sanitation & health conditions;

1999 when the Shanghai Water Authority separated the

- To ensure water services support the booming

city’s water supply system into four distinct and newly

economy in the Pudong area, with a GDP increase

created state owned companies. The Shanghai Municipal

IURP%LOOLRQLQWR%LOOLRQ<XDQLQ

Government decided in 2001 to launch an international

and

bidding process for the selection of a professional partner

- The two above constraints result in an increase of the
2

2

for the water company. In May 2002, Veolia Water (then

Pudong service area from 320 km in 2002 to 536 km

Vivendi Water) paid about $240 million for the purchase

in 2011, which was to be duly planned for.

of a 50 percent stake in Pudong Water Corporation, the
state-owned water company for Pudong at that time.
Veolia was thus in charge of designing the technical

2. Approach

solutions and building the facilities needed to provide
water services. Veolia Water became the first foreign

The Municipality established Shanghai Chengtou

company allowed to participate in network construction

as the infrastructure development, operations and

and to provide water supply to end-users. Veolia is also

investment group, owned by the Shanghai Municipal

active in China’s wastewater treatment market (US

Government. Established in 1992, Shanghai Chengtou

Department of Commerce, 2005). Veolia has deployed

KDVJHQHUDWHGDQGLQYHVWHGRYHU50%ELOOLRQLQ

the strategy of offering high premiums in order to win

major infrastructure projects in Shanghai to alleviate the

bids (with the anticipation that water tariffs may increase

problem of traffic congestion, shortage of housing and

LQWKHIXWXUH  %KXOODU ,QWKLVFDVH9HROLD:DWHU

environmental pollution. Chengtou Water, a division

was selected as the bidding winner “by offering 2.66

of Shanghai Chengtou, offers technical and managerial

times premium of the net assets on the basis of the

solutions to Shanghai regarding water supply and

positive expectation that water sales would increase

distribution, sewage and sludge management, as well as

up to 3%. Thus, the number of customers would cross

ÀRRGSUHYHQWLRQDQGFRQWURO%DVHGRQWKDWH[SHULHQFH

0.5 million, and a fraction of the non-revenue water

WKH6KDQJKDL0XQLFLSDOLW\FRQ¿UPHGLQWKDWZDWHU

reduction, which was initially known to be over 30% due

PDQDJHPHQWZDVLGHQWL¿HGDVRQHRIWKHFULWLFDOHOHPHQWV

to network deterioration in Shanghai area, would greatly

to support the pace of growth in the area, and enable this

increase the profitability of the project” (Choi et al.,

pace to be sustained over the next decades. The needed

2010). Further, the Shanghai municipality requested the
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new joint venture should employ 100% of the staff in the

5. Achievements

Shanghai Pudong Water Company (Pedersen and Zhan,
2009). This joint venture is a landmark in public-private

In terms of achievements, the water service saw its

SDUWQHUVKLSVLQ&KLQD±LWLVWKH¿UVWWLPHDSULYDWHIRUHLJQ

network length growing from 1,975 km to 4,247 km

water operator has shared the entire management of a

 RYHUDGHFDGHZLWKDPHWHUVLQ

Chinese water company. It covers the entire water cycle

compared to 573,000 in 2002. In qualitative terms, in

with a constant focus on protecting water resources and

2007, a new national regulation was introduced to extend

saving water. Shanghai Pudong Veolia Water Corporation

the number of parameters from 36 to 106, thus bringing

Limited (SPVWC) became China’s first public-private

the water quality control in China to similar levels as

partnership for the management of the global drinking

those in force in the United States and in Europe. This

water service. The license for the 50-years water supply

regulation was readily enforced in the Pudong area, thanks

operations in the Pudong area started in September

to the construction of the Deep Water Treatment plant,

2002. Veolia Water’s partner in this project is Shanghai

with a produced water quality meeting national, European

Chengtou, an infrastructure development, operations and

and USA quality standards. In particular, substances

investment group owned by the municipal government
(Migues, 2008).

including manganese are removed, which significantly
improves the taste and odour of tap water in Pudong.
Another characteristic of the operational performance of
the service is the reduction of non-revenue water, which

4. The Partners
4-1. Veolia Water
The world’s leading operator of water service has
been present in the water market in China since the
1980’s. Across the world, Veolia Water’s services
include the design, construction and operation of water
and wastewater plants and networks for industrial

has dropped from 35% in 2002 to 26% in 2010. This is a
key achievement of the Joint Venture in terms of reducing
costs and wastage of water. A brand new customer service
management system was installed, connected with
optimized meter reading with PDAs and GPS localization.
The main contributions of this Joint Venture to the quality
RIWKHZDWHUVHUYLFHLQ3XGRQJDUHDFDQEHVXPPDUL]HGLQ
:DWHUWUHDWPHQWFDSDFLW\H[SDQVLRQ IURP
1.25 Mm3GWR0P3G 

and municipal clients. Today Veolia Water operates in

,QFUHDVLQJZDWHUTXDOLW\DQGVHUYLFHVWRLQWHUQDWLRQDO

20 out of 34 provinces, municipalities, autonomous

standards. In-house analysis of 106 drinking water

regions, and special administrative regions in China.

quality parameters;
%ULQJLQJVPDUWWHFKQRORJ\WRQHWZRUNPDQDJHPHQW

4-2. Shanghai Chengtou Group

(GIS, SCADA, Hydraulic Model, traceability, PDA
for network maintenance);

The Shanghai Municipal Government is present in
the joint venture via Shanghai Chengtou Group, an

,QQRYDWLRQLQFXVWRPHUVHUYLFHV PDQDJHPHQWV\VWHP
Call Centre, meters GPS localization and barcodes);

infrastructure development, operations and investment

3URYLGLQJWUDLQLQJDQGJURZWKIRUWKHHPSOR\HHV

group owned by the municipal government. Established

and promoting health and safety good practices; and

LQKDVLQYHVWHGRYHU50%ELOOLRQ ELOOLRQ

(PEUDFLQJVRFLDODQGHQYLURQPHQWDOUHVSRQVLELOLW\

euros) on 60 major infrastructure projects in Shanghai

in special providing water services for people in need,

transport, housing, water, and waste water sectors.

raising children’s awareness in water conservation

Chengtou Group employs 13,000 staff.

and minimization of carbon footprint.
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III. The Case Study

the economic reforms in the late 70s that derived in the
change from a centrally planned system to a market-

1. Exogenous Factors

oriented system with a thriving private sector. The
exports sector has played a major role in China's rapid

The exogenous factors present a picture of the general

economic growth. The growth rate in GDP measures

context in which a project is carried out. This section

the change in the seasonally adjusted value of the

presents the general national level of the Chinese context

goods and services produced by the Chinese economy

in which the Shanghai Pudong joint venture occurred

during the quarter. During the last quarter of 2013, the

across the economic, social, political, environmental,

Chinese GDP increased 1.80 percent in comparison to

and technological dimensions. The economic, social,

the previous quarter. From 2010 to 2013, the quarterly

political, environmental, and technological contexts

variations were in average 1.99 percent, reaching an all

influence the formation, change, and performance of

time high of 2.60 percent in the second quarter of 2011

LQVWLWXWLRQVDQGOLNHZLVHLWLQÀXHQFHVWKHFKRLFHSROLFLHV

and a record low of 1.40 percent in the first quarter

taken and their performance.

of 2012. Figure 6 shows that China's economy is the
second largest in the world since 2009. From 1979 to

1-1. Economic Factors

2013, the estimated China's average annual real GDP
growth is 9.86%, reaching an historical high of 15.2%

1-1-1. Economic Growth and Structural Change

LQDQGDUHFRUGORZRILQ%DVHGRQ
PPP prices, the country's average annual GDP growth

Since 2009, China is the world's second largest
HFRQRP\DIWHUWKH867KH:RUOG%DQNHVWLPDWHG

was 12.86%. Figure 7 shows China's Historical GDP
SHUFDSLWD¿JXUHVIRUWKH\HDUV±

China's nominal GDP at 8.227 trillion US dollars in
2012. China's economy has had important structural
changes. The most important changes occurred after

6RXUFH1DWLRQDO%XUHDXRI6WDWLVWLFVRI&KLQD

<Figure 7> China's Historical GDP per Capita (PPP intl. $) for
1980-2013

1-1-2. Population Movement and Urbanization
China is the world's most populous nation. The United
Nations estimates that the total Chinese population in
3URSRUWLRQRIZRUOG FRXQWULHVZLWKGDWD QRPLQDO*'3IRUWKHFRXQWULHV
with the top 10 highest nominal GDP in 2010, from 1980 to 2010 with
IMF projections until 2016. Grey lines show actual US dollar values
6RXUFH,0):RUOG(FRQRPLF2XWORRN

<Figure 6> Proportion of World Nominal GDP*
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LVSHRSOH )$267$7 1HYHUWKHOHVV
DFFRUGLQJ WR WKH:RUOG %DQN &KLQD V SRSXODWLRQ
growth rate is 0.5%. China conducted its sixth national

population census the 1st of November 2010. According

in the country are Shanghai with 19 million people and

to this census, 91.51% of the population was Han

%HLMLQJZLWKPLOOLRQ7KHWRWDOXUEDQSRSXODWLRQE\

Chinese, and 8.49% were other minorities. In 1953,

the end of 2012 in Mainland China was 712 million (or

&KLQDWRRNLWV¿UVWSRVWFHQVXVDQGWKHSRSXODWLRQ

52.6% of the total population rising from 26% in 1990).

stood at 583 million; by the fifth census in 2000, the

The trends indicate that China will continue experiencing

population had more than doubled, reaching 1.2 billion.

an increasing urbanization process. It is expected that

Figure 8 presents a summary of relevant demographic

nearly 70% of the population will live in urban areas by

variables in China.

2YHUWKHQH[WWZRGHFDGHV&KLQDZLOOEXLOG
to 50,000 new skyscrapers, and more than 170 cities will
require mass transit systems by 2025.1)

Population
1,425,001,000 (2014 estimation)
Growth rate
0.5% (2012)
%LUWKUDWHFUXGHELUWKVSRSXODWLRQ 
'HDWKUDWHGHDWKVSRSXODWLRQ 
Life expectancy 75 years (2012)
)HUWLOLW\UDWHFKLOGUHQERUQZRPDQ 
6RXUFH)$267$7DQG:RUOG%DQN'DWDEDVH

<Figure 8> Demographics of China
$SRSXODWLRQGHQVLW\PDSRIWKHWHUULWRULHVJRYHUQHGE\WKH35&DQG
WKH52&

1-1-2-1. Population Density and Distribution

<Figure 9> Population Density Map*

$FFRUGLQJWR:RUOG%DQN'DWDLQ&KLQDKDG

1-2. Social Factors

2

a population density of 145 people per km . Figure 9
illustrates the regional variations in China’s population

1-2-1. Income Inequality

density. The western and northern parts are not so
densely populated when compared with the eastern half.

China has experience quarterly GDP growth rates

The eastern coastal provinces are much more densely

averaging 9.31% for the past two decades. Nevertheless,

populated than the western interior because of the

one of the most pressing issues is its income inequality.

historical access to water. Most of China's population

,QWKH:RUOG%DQNFDOFXODWHGD*LQLLQGH[RI

lives near the east in major cities. As previously

and estimated that approximately 11.8% of people in

discussed, following the reform policies of the 1970s,

China live below the poverty line of 1.25 US dollar per

the urbanization in China increased at very fast rate. In

GD\2QWKHRWKHUKDQGLQFUHDVLQJUXUDOXUEDQPLJUDWLRQ

2005, China had 286 cities. Most of China's cities have a

IXHOOHGWKHZDJHDQGVRFLDOGLVSDULW\/DUJHÀRZVRIUXUDO

population of around one million. The two biggest cities

migrants are attracted to the cities in hope of improving

 81  KWWSHVDXQRUJXQXS:DOOFKDUWVXUEDQUXUDODUHDVSGI
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their living conditions. The lack of relevant skills required

university applicants must compete for scholarships

in urban industries limits the jobs that rural migrants

based on academic attainment. The establishment of

can take up; hence they are stuck in the lower end jobs.

privately funded higher institutions in 1980s increased

Then, due to the vast supply of rural labor low-end jobs

the number of undergraduates and people who hold

are very competitive keeping the wages low. However,

doctoral degrees fivefold from 1995 to 2005. In 2003,

the unemployment rate has been under 5% in the last

China funded 1,552 higher education institutions (colleges

30 years (see Figure 10). In regional terms, China's

and universities), 725,000 professors, and 11 million

coastal provinces are relatively wealthy, and towards the

students. There are over 100 National Key Universities,

west the country gradually becomes poorer. In general,

including Peking University and Tsinghua University.

coastal areas are wealthier than inland areas due to the

Chinese expenditure in education has grown by 20% per

advantages for transportation and trade that ports provide.

year since 1999, now reaching over $100bn, and as many

It is therefore not surprising that the Chinese economic

as 1.5 million science and engineering students graduated

reforms started along the coast before trying them in the

from Chinese universities in 2006. China published

rest of the country. Income inequality and poverty may

184,080 papers as of 2008. China has also become a top

lead to serious social problems such as higher crime rates.

destination for international students.

Increasing tensions between the top and bottom income
JURXSPD\UHVXOWLQVRFLDOFRQÀLFWVLIWKHSUREOHPLVOHIW

1-2-3 Effect of Social Factors

unattended. These problems are foreseen to worsen in the
future, hindering the economic development of China.

5RPHU  /XFDV  %DUUR
(1990), and other early endogenous growth theorists
explain endogenous growth as arising from the mutual
influencing of various growth factors amidst which
increased investment in education leads to an increase
in human capital, which in turn leads to technological
progress and the accompanying rise in productivity that
contributes to economic growth.
1-3. Political Factors

6RXUFH:RUOG%DQN'DWDEDVH

1-3-1. Bureaucratic Integrity

<Figure 10> Unemployment Rate in China

Transparency International annually publishes the
1-2-2. Education Level and Equality of Opportunity

Corruption Perceptions Index, an index of the perceived
GHJUHHRIFRUUXSWLRQDPRQJSXEOLFRI¿FLDOVDQGSROLWLFLDQV

The Ministry of Education in China is in charge of

in a given country. A score of 7 indicates that a society is

the system of public education that includes nine years

generally free of corruption, while a score of 3 indicates

of compulsory education (elementary and secondary

that a society’s leadership is on the whole corrupt. In

education). The attendance rate for primary school is

Transparency International’s Corruption Perceptions

99 percent and an 80 percent rate for both primary and

Index (CPI), China has scored roughly around 5 out of a

middle schools as reported by the Ministry of Education.

best possible score of 10 since 1995 and in 2013 ranked

Tax-funded higher education ended in 1985. Since then,

80 in the world (see Table 3).
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YEAR

<Table 3> China's Transparency Index

in its rivers and 828.8 cubic kilometers of groundwater

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

recharge. As pumping water draws water from nearby

Not
Found

INDEX

34

32

33

36

36

35

36

39

40

rivers, the total available resource is less than the sum of

RANK

71

78

70 Found 72

79

78

75

80

80

surface and groundwater, and thus is only 2,821.4 cubic

Not

No
Not
145 158 163 Found 180 179 178 168 174 175
COUNTRIES
6RXUFH7UDQVSDUHQF\,QWHUQDWLRQDO KWWSZZZWUDQVSDUHQF\RUJ

1-3-2. Political Stability
China has a fairly stable and predictable business

kilometers, 80% of these resources are in the South of
China. Total water withdrawals were estimated at 554
cubic kilometers in 2005, or about 20% of renewable
UHVRXUFHV'HPDQGLVIURPWKHIROORZLQJVHFWRUV
agriculture, 23% industry, 12% domestic. In 2006
626,000 square kilometers were irrigated.

environment. However, there is little transparency in
rules and other aspects of doing business. Many foreign

1-4-2 Natural Disasters

companies have operated in China for long and have not
experienced severe problems (unless they get into dispute
with a Chinese partner or are involved in a politically
sensitive sector). China is not a political risk hot spot,
with little political violence, business interruption, strikes

China is frequently affected by natural disasters. More
than 200 million people suffer the negative impacts every
year (ADRC, 2005). China had 5 of the world's top
10 deadliest natural disasters and the top 3 occurred in

or riots. However, there has been a rise in political

&KLQDWKH&KLQDÀRRGV GHDWKWROOPLOOLRQ WKH

violence in China as the country feels the pain of a

<HOORZ5LYHUÀRRG GHDWKWROOPLOOLRQ DQG

recession in the global economy and because of an
income disparity between urban and rural communities.
%XWDFWXDOSK\VLFDOGDPDJHWRIRUHLJQDVVHWVDSSHDUVWR
be minimal so far, as civil unrest has not targeted foreign
businesses. There has been rising social unrest in China,
but it typically remains localized and related to land,
labor or environmental disputes.

the 1556 Shaanxi earthquake (death toll 0.83 million).
Natural disasters are an important restricting factor for
economic and social development, pose serious threats
to life and property safety to China and its people. Due
to such disasters, China's national security and social
stability are also at risk and they stand in the way of
economic development in some regions and poverty
alleviation efforts.

1-4. Environmental Factors
1-4-3.Change in River Water Quality
1-4-1.Water Resources
Continuous deterioration of water quality is a
The water resources of China are affected by both

major problem in China. The manufacturing sector

severe water quantity shortages and severe water

has been identifiedas the largest contributor to river

quality pollution. A growing population and rapid

contaminationacross China. The introduction of

economic development as well as lax environmental

poorly treated sewage, industrial spills, and extensive

monitoring and enforcing have increased water demand

use of agricultural fertilizers and pesticides are major

and pollution. China has responded by measures such

contributors as well. Furthermore, these water quality

as rapidly building out the water infrastructure and

issues couple with seasonal scarcity of water to spark

increasing regulation as well as exploring a number of

endemic water shortages, which frequently affect

further technological solutions. China's water resources

millions of people to some extent. According to the

include 2,711.5 cubic kilometers of mean annual run-off

2008 State of the Environment Report produced by the
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Ministry of Environmental Protection, “the Pearl River

of the GDP since the year 2000 (see Figure 11). In

and Yangtze River enjoyed good water quality, Songhua

2011, Chinese R&D spending more than doubled the

River was slightly polluted, Yellow River, Huaihe River

Korean and UK spending (see Table 4).

and Liaohe River suffered from moderate pollution, and
Haihe River was badly polluted. 46.2% of the 26 lakes
(reservoirs) under national monitoring programs on their
nutrition state suffered from eutrophication.” 2)
1-4-4. Impact of Environmental Factors
It is well documented that several China's aquifers
suffer from arsenic contamination of groundwater. Arsenic
related illnesses occur after long-term consumption of
arsenic contaminated groundwater. Chronic exposure of
arsenic in drinking water is associated with skin lesions

6RXUFH7UDGLQJ(FRQRPLFV

<Figure 11> Research and Development Expenditure (% of
GDP)
<Table 4> Comparison of R&D Spending among Selected
Countries

(hyperkeratosis and melanosis), peripheral vascular

Index

Measures China

disease, hypertension, blackfoot disease, and high risk

R&D

0.1 billion
1043.2 4,015,8 1,788.20 398.6 450.2
US $

of cancers. It is estimated that around 3 million people

Times
(China=1)

(mostly in rural areas) are exposed to high concentrations

Times

USA

Japan

UK

Korea

1

3.84

1.71

0.38

0.43

1.77

2,9

3.26

1.76

4.03

of arsenic, and 30,000 people have been diagnosed with

Percentage
Percentage
of GDP

DUVHQLFRVLV 6XQ6XQHWDO 2QWKHRWKHU

6RXUFH1DWLRQDO6FLHQFHDQG7HFKQRORJ\&RPPLVVLRQ.,67(35HSRUW
on the survey of R&D in Science and Technology 2011

KDQGWKH:+2HVWLPDWHVWKDWRYHUPLOOLRQSHRSOHLQ
&KLQDVXIIHUIURPGHQWDOÀXRURVLVGXHWRHOHYDWHGÀXRULGH

In 2012, China invested 1.98% of its GDP into R&D.

in their drinking water. In addition, over 1 million cases of

China’s research intensity has tripled since 1998, whereas

VNHOHWDOÀXRURVLVDUHWKRXJKWWREHDWWULEXWDEOHWRGULQNLQJ

Europe’s has barely increased. China has less than 0.7

ZDWHU+LJKOHYHOVRIÀXRULGHRFFXULQJURXQGZDWHUDQG

patent families per million population but strong rises

GHÀXRULGDWLRQLVLQPDQ\FDVHVXQDIIRUGDEOH

are observed for the country. While in 2002, 155 triadic
SDWHQWVZHUHUHJLVWHUHGWKLV¿JXUHZDVLQ VHH

1-5. Technical Factors

Figure 12).

1-5-1 Research and Development Expenditure
(% of GDP) in China
Research and Development (R&D) expenditures
are current and capital expenditures (both public
and private) on work undertaken systematically to
increase knowledge. R&D covers basic research,
applied research, and experimental development. R&D
expenditure in China has been consistently above 1.65%

6RXUFH2(&'0DLQ6FLHQFH 7HFKQRORJ\,QGLFDWRUV 

<Figure 12> Triadic Patents in 2002-2010, by Nation

 5HSRUWDYDLODEOHDWKWWSHQJOLVKPHSJRYFQ1HZVBVHUYLFHQHZVBUHOHDVHWBKWP
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2. Water Governance and Institutions

the communist regime is the provision of water and
sanitation services in China that meets the basic needs of

In the previous section the influence that exogenous

the population. We can identify two different periods with

factors have on the institutional causes and performance

two different approaches in water provision services. The

of the Shanghai Pudong joint venture were presented.

first period goes from 1950 to the early 1980s. During

This section examines the direct and indirect influences

this period the government promoted equal and universal

that institutional factors have on the project, and how

access to water based on socialism and egalitarianism

they evolved to support a green growth strategy.

and the involvement of the private sector in the provision

These institutional factors can be divided into legal,

of water services was discouraged. Socio Political and

administrative, and policy elements (Saleth and Dinar,

economic sensitiveness of water issues had a negative

 ,QWKLVVHFWLRQWKHLQÀXHQFHRIWKHVHLQVWLWXWLRQDO

impact on urban water services. Therefore, several urban

factors on state-driven, market-oriented, and community-

areas had difficulties in the access to tap water supply

centered projects’ planning, execution, and results

and deteriorating water quality. The government did

is explored. For this purpose, legal, administrative,

not properly address those problems and the situation

and policy factors are recategorized and analyzed as

of water services deteriorated further. We can identify a

government, market, and community-centered factors.

transition period that started in the mid 1980s when some

Particularly, in order to investigate, among the institutional

reforms to the sector started to be considered. However,

factors, the effect of policies with greater mutability and

'HQJ;LDRSLQJHQFRXUDJHG3XGRQJ¶VIDVWWUDQVIRUPDWLRQ

elasticity, the section is divided into sub-sections.

in 1992. The central government aimed to establishing
Shanghai as one of the world’s leading financial and
economic centers, while making Pudong a modern

2-1. State-driven Institutions

showcase for the ongoing reform. Thus, it was declared a
The Chinese government has played a central role as

“special economic zone”, making it eligible for a funding

both originator and decider of key policies in relation

of €3 billion from 1990 to 1995, and €12 billion between

to Public-Private Partnerships (PPP) in the water sector

1995 and 2000 (Coignard, 2013). It is in the 1990s that

and particularly in the Shanghai Pudong joint venture.

there was a policy change and both central and local

Lee (2010), explains that one of the main duties of

governments decided to involve private sector companies

<Table 5> Forms of Private Sector Participation
Private Sector Participation

Definition

Commercialization of public utilities

Transforms a public agency/utility into an independent corporation

Management contract

Contractual arrangement in which a private operator manages and maintains the service in a
given period but without investment obligations

Lease contract

Short-term contract in which a private operator pays an agreed-upon fee to the government
for the right to manage the facility

The government commits new investment projects to a private company, within the contract
Greenfield contract (such as BOT,
duration, the private operator manages the infrastructure and the government purchases the
TOT, BOOT, etc.)
water by a contracted price (this price isn’t necessarily determined by the actual water tariff)
Concession contract

A long-term contract in which a private operator bears responsibilities for operations and
maintenance and also assumes investment and service obligations

Joint Venture

It is not a contract but, rather, an arrangement whereby a private company forms a legal entity
with the public sector, in which both the private and the public parts share responsibilities and
(investment) obligations

Full sale (or full divesture)

It is the sale of public assets to the private sector

6RXUFHAdapted from Zhong et al. (2008)
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<Table 6> Different Kinds of Participation of the Private Sector on China's Water Sector
Form of private sector participation
Commercialization of governmental
enterprises/ utilities

Asset ownership

Capital investment Operations & maintenance Contract period

Public

Public

Public

Indefinite

Management contract

Public

Public

Private

3~5yr

Lease contract

Public

Public

Private

8~15yr

Greenfield(Bot-type)

Public/Public

Private

Private

20~30yr

Concession

Public

Private

Private

25~30yr

Joint venture

Shared

Shared

Shared

Indefinite

Sale or full divesture

Private

Private

Private

Indefinite

6RXUFH=KRQJHWDO 

(in order to attract investment, technology transfer, and

Protection Administration (SEPA). This agency has local

management skills) in the provision of urban water

HTXLYDOHQWVWKH(QYLURQPHQWDO3URWHFWLRQ$JHQFLHV

services due to the process of rapid urbanization. Zhong

(3%V 7KHPRVWLPSRUWDQWODZIRUWKHLQVWLWXWLRQDO

et al. (2008), explain that in the Chinese water supply and

arrangement of the water sector is set out in The Water

wastewater treatment sectors various forms of private
VHFWRUSDUWLFLSDWLRQFDQEHLGHQWL¿HG VHHTable 5). The
variations depend on the kind of involvement of such

<Table 7> Ministries and Authorities Involved in Water
Management
Ministries and Authorities

private companies in terms of asset ownership, capital

Description

State Environmental
Protection Agency

Water pollution laws, regulations/
standards. Supervise/enforce. Water
Environmental Function Zoning;
Initiate WPM plans in key rivers and
lakes. Monitor water quality.

Ministry of Water
Resources

Integrated water resource
management, water resource
protection planning, monitoring
water quantity and quality in rivers
and lakes; issuing of water resource
extraction permit; propose water
pricing policy

Ministry of Construction

Urban water supply; urban wastewater
treatment

sector exposed in the previous section required a

Ministry of Agriculture

Rural and agriculture water use and
agricultural non point pollution

restructuring of water agencies and a whole new set of

Ministry of Land Resources Water as a resource

law sand regulations required for the implementation

State Forest Agency

Forests for conserving water sources

of a green growth strategy that will be presented in the

Ministry of Transportation

Ship transportation water pollution
control

following sections.

State Economic & Trade
Com.

Industrial policies that affect wastewater
discharge and its treatment

Ministry of Finance

Pollution levy proceeds management;
decide wastewater treatment charge
and water price policy

State Dev. Planning Com.

Pollution levy policy; wastewater
treatment pricing policy, water pricing
policy

State Council

Implementation regulation;
administrative regulation and order;
lead and coordination

counties), are structured as mini-replicas of the central

National People’s
Congress

Legislations and law enforcement and
supervision

institution. For example, there is the State Environmental

6RXUFH:RUOG%DQN 

investment, operations and maintenance and contract
period. So far, foreign and local water companies have
taken an active part in PPP projects. Table 6 summarizes
the various forms of private sector participation and their
characteristics.
2-1-1. Institutional Reform
The new forms of private participation in the water

2-1-2. Laws and Administration
In China, there are many ministries and institutions that
are involved in water management (see Table 7). Central
institutions conform the main government structure and
local levels administrative levels (in provinces, cities, and
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/DZ ±7KHDPHQGPHQWLVLQWHQGHGIRU

authorities to opt for a public private partnership for

rational development, utilization, saving, and protection

full water services over 50 years as a water and green

of water resources) that stipulates that the Ministry

growth strategy. This sub-section discusses the market-

of Water Resources (MWR) and Water Resource

based institutions that shaped the Shanghai Pudong

%XUHDXV :5% DUHLQFKDUJHRIWKHDGPLQLVWUDWLRQDQG

joint venture.

supervision of the quantitative aspects of water resource
PDQDJHPHQW :% 2QWKHRWKHUKDQGWKH

2-2-1. Market-oriented Laws and Administration

0LQLVWU\RI+HDOWK 02+ LVUHVSRQVLEOHIRUVXSHUYLVLRQ
and management of the drinking water quality and its

2QHRIWKHRULJLQDOJRYHUQPHQWLQLWLDWLYHVIRU333

suppliers. In relation to PPP water projects, it is the

projects was the twenty-first Century Urban Water

Ministry of Housing and Urban-Rural Development

Management Pilot Scheme launched in 1997. The

02+85' UHVSRQVLEOHRIH[DPLQLQJSURMHFWSURSRVDOV

objective of this program was to liberalize water

for PPP projects in the water sector before turning them

tariffs for projects with foreign capital. The initiative

to the to the State Development and Reform Commission

allowed favorable rates of return for water projects

(SDRC) (Lee, 2010).

for foreign investors. Then, in 1998 the Urban Water
Price Regulation was passed and guaranteed a net

The Changjiang Water Resources Commission

UHWXUQUDWHRI±WRIRUHLJQLQYHVWRUV$VDUHVXOW

&:5& ZDVRI¿FLDOO\IRXQGHGLQ)HEUXDU\,WLV

local governments were able to determine water

a river basin authority overseen by the Ministry of Water

tariffs based on the information of water service costs

Resources. It has water administrative functions in the

provided by water companies (Lee, 2007). Lee (2010)

<DQJW]H5LYHU%DVLQDQGRWKHUULYHUEDVLQVRIVRXWK

explains that the following laws are indirectly linked

western China. The Commission is responsible for water

WR333ZDWHUSURMHFWV:DWHU/DZ D 

administration and law enforcement, integrated water

Water Pollution Prevention Law (1984; 1996; 2008),

resources management (including water conserving,

Environmental Protection Law (1989), and Water

DOORFDWLRQDQGSURWHFWLRQ EDVLQSODQQLQJÀRRGFRQWURO

and Soil Conservation Law (1991). The amended

and drought relief, river course management, key

Water Pollution Prevention Law in 2008 strengthened

hydraulic project construction and management, river and

the law enforcement of environmental regulatory

extraction management, soil conservation, hydrology,

agencies, such as the Ministry of Environmental

VFLHQWL¿FUHVHDUFKDVZHOODVRSHUDWLRQDQGVWHZDUGVKLS

Protection, through implementation of the discharge

3)

of State owned assets.

permit of wastewater and total pollution control. Such
reinforcement of pollution prevention measures will

2-2. Market-oriented Institutions

lead local governments to put more investment in urban
wastewater services, which provides more business

The Shanghai Pudong joint venture aim was to cater

opportunities to wastewater service companies.

for the extremely rapid economic development in the

Although the history of PPP in the Chinese water sector

area and to ensure that water services would support

is recent, market fundamentals have rapidly become

the pace of the population and economic growth. The

mature. Table 8 illustrates the laws and regulations in

QHHGHG¿QDQFLQJFRPPLWPHQWDQGH[SHUWLVHOHDGWKH

urban water services discussed above.

 &KDQJMLDQJ:DWHU5HVRXUFHV&RPPLVVLRQKWWSHQJFMZJRYFQHQJLQWURGXFWLRQDVS
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<Table 8> Laws and Regulations Related to Public Private
Partnership Water Projects in China
Year

Title

<Table 9> Major Policies and Regulations Related to Water
Price Management
Year

Policies

1989 The PRC Environmental Protection Law

1987 PRC Ordinance on Price Management by the State Council

1991 The PRC Water and Soil Conservation Law

1994 PRC Ordinance on Urban Water Supply by the State Council

The Certain Matters Relating to Project Financing by
1995
Domestic Institutions Notice

1997

The Several Issues Concerning the Examination, Approval
1995 and Administration of Experimental Foreign Invested
Concession Projects Circular (the BOT Circular)

Administrative Method on Urban Water Supply Price by
1998 formerly National Development and Planning Commission
(NDPC)

1995 The PRC Security Law

Circular on the Key Issues for Carrying out the
1999 Administrative Method on Urban Water Supply Price by
former NDPC and the Ministry of Construction (MOC)

1997 The Catalogue for Guiding Foreign Investment in Industry
1997

The Administration of Project Financing Conducted Outside
China’s Tentative Procedures (The Interim Procedures)

1998 The Urban Water Price Regulation
1999 The PRC Contract Law
2002 The PRC Water Law (revised, first in 1988)
2002

The Measures on the Guarantee of Fixed Profit Margins
for Foreign Investment Projects

2002 The Foreign Investment Industrial Guidance Catalogue

PRC Price Law by the Standing Committee of National
People's Congress

Circular on Enhancing the Collection of Wastewater
Treatment Charges and Establishing the Centralized
1999 Municipal Wastewater Treatment System by the former
NDPC, the MOC and the State Environmental Protection
Administration (SEPA)
Circular on Enhancing Water Conservation in Urban
2000 Water Supply and Prevention of Water Pollution by the
State Council

2002

The Opinions Concerning the Acceleration of the
Marketization of Urban Utilities Industries

2001

Opinions on Improving Price Management by the
National Development and Reform Commission (NDRC)

2004

The Measures for the Administration of Concessionary
Operation of Urban Utilities Industries

2001

Code of Conduct for Governments to Make Prices (Trial)
by the NDRC

2004

Administrative Measures Concerning Urban Utilities
Concession Rights

2001

Provisional Methods on Organizing Public Hearing for
Governments to Make Prices by NDRC

2004

The Circular on Accelerating the Reform of Water Price,
Promoting Water Saving and Protecting Water Resource

2002

PRC Water Law by the Standing Committee of NPC
(issued in 1988 firstly)

2008

The PRC Water Pollution Prevention Law (revised, first in
1984, revised in 1996)

Circular on Accelerating the Reform of Urban Water
2002 Supply Price by the former NDPC, the MOF, the MOC, the
Ministry of Water Resource (MWR), and the SEPA

6RXUFH/HH 

2-2-2. Market-oriented Policies
The Shanghai government transferred the entire
Pudong water supply operation to the joint venture

2002

Methods on Organizing Public Hearing for Governments
to Make Prices by NDRC

2003

Circular on Enhancing Urban Water Conservation and
Ensuring Sate Water Supply by the MOC

Administrative Method on Checking & Ratifying Collecting
2004 and Managing the Charges for Hydro Engineering Project
by the State Council
Administrative Method on Raw Water Price of Hydro
Engineering Projects by the NDRC and the MWR

company without any margin profit guarantees. The

2004

SUR¿WPDUJLQGHSHQGVHQWLUHO\RQWKHHI¿FLHQWRSHUDWLRQ

Circular on Accelerating Water Price Reform, Promoting
2004 Water Conservation, and Protecting Water Resource by
the General Office of the State Council

of the Joint Venture company and the development
of the Pudong area. In addition, the price of water to

6RXUFH=KRQJDQG0RO 

consumers is a major risk for Veolia. The government
sets pricing; however, reasonable costs and profits are

Zhong and Mol (2008) explain that before 1990

the government’s long-term principles when establishing

decision-making on water tariffs was the monopoly

water prices. Thus, if Veolia can operate the water supply

RIWKHVWDWH±EXUHDXFUDF\7KHJRYHUQPHQWIL[HGZDWHU

efficiently and in the Pudong area grows, the water

tariffs directly because water provision was considered

pricing policy risk may not be detrimental in the long

a key public service. The first wave of water tariff

term (US Department of Commerce, 2005). In its urban

increases took place under these conditions in the

water management reform, China has made significant

1980s, accompanied by the installation of meters for

policy efforts in reforming water tariffs by issuing a series

individual (household) water consumers. The central

of policy documents and regulations (see Table 9).

government called for a reform in water service charges.
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During the next Five Year Plan, the PRC Price Law

to increase the contact with the local community

(the Standing Committee of NPC, 1997) created a

include school visits to the facilities and exchange with

milestone in the institutional innovation of water tariff

the communities about water contribute to general

setting policies. The Price Law introduced a number of

environmental awareness. Further, there has been

key innovations. Firstly, a clear principle was stipulated

cooperation with local universities through research

that decisions on urban water supply prices remained

cooperation agreements. The topics that have received

ultimately with the government. Secondly, the prefecture-

research funds include water treatment optimization,

level governments (so-called region-level cities) were

health and safety, equipment and energy saving. Finally,

empowered to administrate the urban water supply price

innovation is promoted at all levels of through “Golden

and to set local water supply prices. This meant a further

Ideas” awards (Migues, 2008).

decentralization of decision-making power to lower level
governments. Thirdly, a tariff plan became a requirement

2-3-2. Level of Stakeholders’ Participation

for water tariff setting. The water supply company has
responsibility for making the tariff plan and to submit it

In a PPP, there is by definition stakeholders’

to the local price authority, concretizing the role of the

participation. Teisman and Klijn (2002), explain that the

water supply companies in price settings. Fourthly, a

PPPs scheme is based on a framework of joint decision

higher-level price authority has to record the new tariff

making rather than a principle-agent relationship.

planning and inspect the price planning process, which

Further, in the partnering model “governments and

FRXOGEHUHJDUGHGDVWKHHPHUJHQFHRIDVXSHUYLVLQJ

private parties set up a joint platform in which all

auditing system for water tariff management. Finally,

parties participate on a risk-bearing basis. Together, they

but not the least, the obligation to organize a formal

specify the projects needed for further development of

public hearing during the water tariff setting process was

the project, and together they will be responsible for

stipulated. It should be noted that despite recent increases

contracting out parts of the plan”(Teisman and Klijn

in water price, it remains quite low compared to other

2002, p.195). The Shanghai Pudong joint venture was

countries and in relation to the quality of services. The

established with the two partners (Shanghai Chengtou

water tariff is the same for the whole Shanghai city,

Group and Veolia Water) in equal proportion (50%

including areas managed by Veolia and areas managed

shares for each). The partners brought a depth local

by the Municipality (75% of the city).

and international expertise to develop Pudong’s water
service. The company operates under a “system of

2-3. Community-centered Institutions

collective leadership and joint decision-making” with
50%-50% representation in Executive Management

2-3-1. Impact of the Policy for Promoting

&RPPLWWHHDQG%RDUGRI'LUHFWRUV$ZHOOEDODQFHG

Stakeholders’ Participation (Education,

management team was established with rotation of

Communication, Raising Public Awareness)

main positions (General Manager and Chairman)
every four years and distribution of key management

The Shanghai Pudong joint venture has had an active

positions between both shareholders. The same

role with the local community. A number of activities

conditions to other water companies in Shanghai are

mainly focused on environmental education have

DSSOLHGWRWKH-RLQW9HQWXUHZDWHUTXDOLW\VHUYLFH

been organized in topics related to water resources

levels, water tariff, laws, and regulations. No special

and environmental protection. Some other activities

subsidy was accorded.
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IV. Performance of the Shanghai Pudong
Joint Veuture

with the Labor Union and the management, the
structure of basic salaries, allowances, variable
salaries, performance evaluation, and procedures

1. Generic Performance

was updated.

1-1. Attainment of Project Objectives

1-2. Timeliness of the Project

The objectives of the Shanghai Pudong Joint Venture

It took the joint venture10 years to meet its main

ZHUHH[SUHVVHGLQ$UWLFOHVRI$VVRFLDWLRQ³7KHSXUSRVHV

targets in terms of network management, water quality

RIWKH-RLQW9HQWXUH&RPSDQ\DUHWRLQWURGXFHDGYDQFHG

and customer service. Since 2007 complies with the

water supply technology and management experience,

full range of international standards. In 10 years, the

improve water quality, reduce cost, and provide high

company has doubled its productivity. The methods

quality water supply services to the customers and the

HPSOR\HG DUH DSSURSULDWH ³SURGXFWLRQ FDSDFLW\

developments of Pudong Area” (Migues, 2008).

for the five existing plants increased by 28% from
2002 to 2011, which represents a 7% improvement

The strategies and action plans that were established

in efficiency; the network was also expanded by an

for the joint venture are focused on the following

unprecedented 115%, using state-of-the-art treatment

SRLQWV

technology; finally customer relations have been
optimized for the end customer” (Coignard 2013). In

1) Improvement of the water quality to be in total

terms of long term sustainability of water resources,

compliance with the higher standards requested by

a new reservoir for untreated water in the Huangpu

China and Shanghai. According to the SPVWC

River is under development. Since water quality is an

(2012) report, this was achieved in 2007.

ongoing concern for the Shanghai authorities. Efforts

2) Improvement of the service. This was a commitment

have been done to ensure comprehensive compliance

with the development of Pudong Area and with the

ZLWK,62DQG+&63VWDQGDUGV+HUH9HROLD

city of Shanghai in terms of ensuring at all times the

Water’s expertise is crucial. These projects keep with

safety of the water supply and providing adequate

the ambitions of a city seeking to establish itself as the

water supply solutions. This has been achieved

FRXQWU\¶V¿QDQFLDOFDSLWDOE\DQGSURYLGLQJJRRG

through the expansion of the water supply network

quality water to its population.

and the facilities for water treatment SPVWC (2012).
 0DNHWKHFRPSDQ\SUR¿WDEOHIRUWKHVKDUHKROGHUV

1-3. Economic Performance

5) Make the Company a good place to work for the
employees, providing professional satisfaction,

The main objective of Shanghai Pudong joint venture

development opportunities and fair compensation.

was to ensure that water services would support the pace

According to Migues (2008), an average of 46 hours

of fast economic growth in the region. This required

RIWUDLQLQJHPSOR\HHHDFK\HDUFRYHULQJPRUH

to match the needs of a population growing from 2.65

than 90% of the employees was achieved 2007.

million in 2002 to 3.6 million in 2011, and to ensure

With the aim of encouraging individual, team and

water services support the thriving economy in the

company performance the salary system has been

Pudong area (with a GDP increase from 124 billion in

reformed. During this process, jointly developed

2002 to 540 billion yuan in 2011).
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2. Contribution to Regional Production
2-1. Population of Shanghai Pudong

<Table 10> Growth in the Scope of Services
2002: Start of
End – 2011
the contract
Population served
(Million inhab.)
Service Area (km2)

2.65

Increase

3.6

33%

320

536

67.50%

1,975

4,247

115%

No. of Water Meter

573,000

1,144,102

99%

LPSRUWDQWÀX[RIPLJUDQWV7KHQXPEHURILQKDELWDQWV

Water Production/
Capacity (m3/day)

1,250,000

1,600,000

28%

increased by two million between 2000 and 2010, and

6RXUFH639:& 

In the early 2000’s, around 7,000 companies were
already established in Pudong. In 2013, there were
around 10,000 of them. The region attracted an

Network Length (km)

the number of employed people passed from 2.792
million in 2003 to 4.973 million in 2011 (see Figure

2-2. Adoption of Innovative Technology

13). This new population density led to increased
demand for water services (Coignard, 2013).

Since 2002, the water distributed by Shanghai
Pudong Veolia Water Corporation has complied with
the 1985 Chinese water quality regulation. Recently,
it has introduced advanced technology, management
methods, and water quality improvement to achieve the
2007 Chinese national standard for water quality (that
replaced the 1985 regulation). This standard extended
the number of parameters controlled from 36 to 106.
To meet the new 2007 regulation, the Joint Venture has
LGHQWL¿HGPDLQDUHDVIRULPSURYHPHQWLQFOXGLQJWKDWRI

6RXUFH1DWLRQDO%XUHDXRI6WDWLVWLFVRI&KLQD

<Figure 13> Number of Employed Persons in Shanghai
(2003-2011)

treatment technologies in water plants. Construction of
R]RQHDQGDFWLYDWHGFDUERQ¿OWUDWLRQXQLWVKDVVWDUWHGLQ
the main water plant, and is planned for all water plants

There is evidence that there was an important increase

in the medium and long-term (Migues, 2008). The Joint

on the coverage of the service during the period 2002-

Venture launched an extension plan for the Linjiang

2008 in the Pudong Area (see Table 10). During ten

Water Treatment Plant in 2004, and a construction plan

years of the implementation of the PPP, there was an

for Jinhai Water Treatment Plant in 2007. The two plans

increase of 33% of the population served (the number

increased the total water production capacity of the Joint

of people benefiting from the overall improvement

Venture from 1,250,000m3GD\WRP3GD\

in water services has grown from 2.65 million to 3.6
million). In 2002, the initial service was 320 km2. In
2006 there was a service extension of an additional 102

3. Social Performance

km2 to the Pujiang Town. Finally, from 2007 to 2011
there was a further service extension of 114 km2 to other

3-1. Improvement in Quality of Life

13 districts across the Pudong area SPVWC (2012).
,QFUHDVHGPHWHULQJ  KDVPDGHLWSRVVLEOHWR

Shanghai is considered a water short city although

accurately determine consumption for households and

geographically it is located in a water rich region (Ji-Yu

businesses. These solutions have also helped control

et al., 1995). According to the Shanghai water authority

service costs (Coignard, 2013).

almost all-surface water is polluted in different degrees
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due to anthropogenic activities. The water quality of the

needs of Shanghai in quantity or in quality. The fast

main surface water sources cannot meet the drinking

development of the Pudong area further aggravates the

ZDWHUTXDOLW\VWDQGDUGV%HVLGHVWKHTXDOLW\RIZDWHU

water shortage problem. To ensure the water quality, it is

LQ7DLKX%DVLQDQGWKH<DQJW]H5LYHUIORZLQJWKURXJK

necessary to strengthen the protection of the river water

Shanghai has been worsening, and this is coupled with

upstream. Water quality deterioration around Shanghai

the impact of seawater upstream. The availability of clean

has been linked to untreated domestic wastewater,

surface water resources is decreasing. Thus, Shanghai is

frequent flooding, and street runoff all contribute. All

considered a pollution-induced water shortage city. The

these factors also severely affects Shanghai's drinking

use of treatment technologies in water plants as discussed

water sources (Yin et al., 2005). In order to obtain less

in the previous section has had a positive impact in terms

polluted water, the major domestic water supply intake

of access and quality of water services. As reported

had to be relocated to further upstream of the Huangpu

by Coignard (2013), Pudong residents perceive an

River (Yusuf and Wu, 2002). Another example of severe

improvement in the quality of water due to the new

water quality problems faced by Shanghai is the Suzhou

GULQNLQJZDWHUV\VWHP6RPHUHVLGHQWVKDYHVWDWHG³ZDWHU

Creek, a tributary of the Huangpu River. It receives

TXDOLW\LVDORWEHWWHUQRZ%HIRUHZHKDGWREX\ERWWOHG

high emissions of untreated domestic and industrial

water. Now, we just turn on the tap!” and “if there is a

wastewater. This Creek is approximately 125 km long

problem, the building manager tries to fix it first. If he

DQGDSDUWRILWÀRZVLQWKHXUEDQL]HGSDUWRI6KDQJKDL

can’t do it, then a technician is quickly on site. We’ve

before it joins the Huangpu River. The water is known

hardly had any interruptions in the water supply lasting

for its black colour and bad odour. It has been subject to

more than three hours. The service is excellent. There are

environmental rehabilitation (Yin et al., 2005). In 2005,

VHYHUDOZD\VWRSD\ELOOVDWWKHSRVWRI¿FHRQOLQHE\FHOO

Shanghai Pudong Veolia Water began its own program to

phone or through the bank. It’s really easy.” Nevertheless,

monitor water quality. In 2011, an independent laboratory

the water price has been gradually raising and this may

was created. It has the technology required to analyze

cause some risk to the project’s reputation in China. For

VWDQGDUGQDWLRQDOSDUDPHWHUVWHVWUHVXOWV

example, in July 2009 the water price in Shanghai was

were provided for 3,850 samples that year.The laboratory

3

UDLVHGIURP50% 86 P WR50%
3

has a remote transmission system to send data every

8686' P . This is a 26% increase in the price.

two hours to the central system through a GSM module.

Local reaction to the price hikes in Shanghai has been

The real-time monitoring device analyses four water

strong (China Water Risk, 2010).

TXDOLW\WKURXJKRXWWKHQHWZRUNWHPSHUDWXUHFKORULQH
pressure and conductivity. The laboratory provides realtime water traceability from the point of production

4. Environmental Performance

to the point of supply (Coignard, 2013). The Linjiang
Water Treatment Plant and the Jinhai Water Treatment

4-1. Water Quality Improvement

Plant use state-of-the-art technology that has allowed
high quality and reliable water services to be provided

As previously mentioned, Shanghai is considered

during the 2010 World Expo and its 70 million visitors

a pollution-induced water shortage city. According to

from all over the world (see Figure 14). This extension

-LQ<X  6KDQJKDLKDVWKUHHPDLQZDWHUVRXUFHV

plan was implemented in 2 phases in 2004 and 2007.

the Huangpu River, the Changjiang River, and the

The installation of compact, advanced technologies has

groundwater. The Huangpu River is the most important

VLJQL¿FDQWO\LQFUHDVHGVSDFHHI¿FLHQF\ZDWHUTXDOLW\DQG

ZDWHUVRXUFHIRUWKHFLW\EXWFDQQRORQJHU¿OOWKHZDWHU

treatment capacity at the Linjiang Water Treatment Plant.
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The water quality has been improved and the production
costs have been reduced.

V. Lessons Learned and Conclusion

The Shanghai Pudong joint venture project is a good
case to be analyzed using the Water and Green Growth
(WGG) framework. WGG is defined as the growth

6RXUFH639:& 

concept that emphasizes the role of water in terms of

<Figure 14> Linjiang Water Treatment Plant

achieving economic wellbeing and social equity coupled
Linjiang is the first water treatment plant in China

with protection and revitalization of ecosystems. Due

to use Actiflo. Compared to the conventional process,

to the anthropogenic activities in the area, Shanghai is

the advanced, compact Actiflo requires only one-third

considered a pollution-induced water short city although

3

of the space to supply an additional of 200,000m of

geographically it is located in a water rich region.

water per day. This facility is capable of removing

Therefore, the key challenge for Shanghai Pudong

VXEVWDQFHVLQFOXGLQJPDQJDQHVHZKLFKKDVVLJQL¿FDQWO\

authorities was to cater for an extremely rapid economic

improved the taste and odour of tap water in Pudong

development ensuring that water services would support

63:& $FWLÀRUHPRYHVQDWXUDORUJDQLFPDWWHU

the pace of growth. There was a need to match the needs

endocrine disruptors, and pesticides. “In drinking

of a population growing from 2.65 million in 2002 to

water applications, its removal efficiency exceeds 90%

3.6 million in 2011, and at the same time increase the

for turbidity, colour, algae or arsenic. In wastewater

level of service to ensure state of the art water, sanitation

applications, it produces high quality water, even in

& health conditions. Also, to ensure water services

YDU\LQJUDZZDWHUFRQGLWLRQVZLWKUHPRYDOHIILFLHQF\

support the booming economy in the Pudong area, and

!KLJKHUWKDQIRUWRWDOVXVSHQGHGVROLGVFROORLGDO

to increase the service area from 320 km2 in 2002 to 536

matter, total phosphorus, heavy metals and faecal

km2 in 2011, which was planned. There is a consensus in

FROLIRUPV!RIIRUELRFKHPLFDOR[\JHQGHPDQGDQG

the literature that the Chinese government did not have

chemical oxygen demand” (Veolia, 2014).

the capital, technology, and management skills to cope
with this pressing demand for water services. Therefore,
the Chinese government has played a central role as

5. Overall Performance

both originator and decider of key policies in relation to
public private partnerships (PPP) in the water sector and

All in all, it appears that the joint venture project has

particularly in the Shanghai Pudong joint venture. In a

been successful. This PPP has allowed an increase in

PPP there is by definition a high level of stakeholder’s

access to water services of better quality to a region that

participation, and is based on a framework of joint

has been struggling with its water resources for a long

decision making rather than a principle-agent relationship

time. The main objectives established in the association

(Teisman and Klijn, 2002). The Shanghai Pudong joint

contract have been achieved in less than 10 years. There

venture was established with the two partners (Shanghai

has been technological transfer, the water network has

Chengtou Group and Veolia Water) in equal proportion

been increased as well as the number of people served.

(50% shares for each). The partners brought a depth
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local and international expertise to develop Pudong’s
water service. The company operates under a “system
of collective leadership and joint decision-making” with
50%-50% representation in Executive Management
&RPPLWWHHDQG%RDUGRI'LUHFWRUV$ZHOOEDODQFHG
management team was established with rotation of main
positions (General Manager and Chairman) every four
years and distribution of key management positions
between both shareholders. The same conditions to other
water companies in Shanghai are applied to the Joint
9HQWXUHZDWHUTXDOLW\VHUYLFHOHYHOVZDWHUWDULIIODZV
and regulations and no special subsidy was accorded.
The Shanghai government transferred the entire Pudong
water supply operation to the joint venture company
ZLWKRXWDQ\PDUJLQSUR¿WJXDUDQWHHV7KHSUR¿WPDUJLQ
depends entirely on the efficient operation of the Joint
Venture company and the development of the Pudong
area. The government sets water pricing; however,
UHDVRQDEOHFRVWVDQGSUR¿WVDUHWKHJRYHUQPHQW¶VORQJ
term principles when establishing water prices. In this
context, the results of the partnership have been very
successful. The objectives of the joint venture were
achieved in less than ten years, and there has been an in
increase of water access and an improvement of water
quality that has matched the exponential population’s
demand for water services.
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Annex A. Interviews

Interview 1

RYHUDOO)LQDOO\KHPHQWLRQHGWKDW¿QDQFLDOHTXLW\DQG
ecological factors were the criteria used in the project

Respondent 1 was required to provide his expert

selection. In the case of community policies, in terms of

opinion about the “Shanghai Pudong Public-Private

stakeholder participation he mentioned that the central

Partnership” project. In terms of community institutional

and regional government along with firms participated

factors, he stated that there are explicit legal provisions

in important decision-making, the local government,

IRUHQVXULQJWKHDFFRXQWDELOLW\RIRI¿FLDOVDQGXVHUV,Q

1*2VDQGUHVLGHQWVZHUHFRQVXOWHG2QWKHRWKHUKDQG

his opinion, those legal provisions are more effective for

he mentioned that there are clear conflict-resolution

water suppliers than for officials and users. He did not

PHFKDQLVPVH[SOLFLWO\VSHFL¿HGLQWKHODZ+HPHQWLRQHG

answer questions about the way that legal provisions of

WKDWWKHORFDODGPLQLVWUDWLRQJRYHUQPHQWDQG1DWLRQDO

accountability administratively are translated and how

:DWHU&RXQFLODQG7ULEXQDOVFRXOGLQWHUYHQHLQFRQÀLFW

effective they are in practice. He considers that water data

resolution. He identified Tribunals and negotiation of

is adequately collected, managed and publicized. He did

Chinese and France government for foreign affairs

not convey his opinion on how much the data is open to

for transboundary conflicts. When questioned about

the public. However, he mentioned that data is available

the overall performance of the project he identified as

through websites, printed materials, company reports,

important factors that contributed to the successes of the

government order and upon request. He stated that this

project the investment, technology, and human resource

data is an adequate for the planning, implementation,

of Veolia; Shanghai Pudong government’s efforts;

evaluation, coordination and conflict resolution and

&RRSHUDWLRQEHWZHHQ9HROLDDQGORFDOLQYHVWRU2YHUDOO

research of the project. Finally, he considers that the

he considers that the intended objectives of the project

project does not represent an IWRM approach.

have been achieved 90%.

In relation to the choice of policy mix, in the case of

In terms of economic performance, he considers that

VWDWHDGPLQLVWUDWLRQSROLFLHVKHGHFODUHGWKDWWKHUHDUH

there was a very positive impact on the gross regional

well-organized plans related to water management. He

domestic product, on job creation in the local economy

PHQWLRQHGWKDWWKHSURMHFWKDVUHFHLYHG¿QDQFLDOVXSSRUW

and on technological performance; the most positive

VXFKDVVXEVLGLHVRU2IILFLDO'HYHORSPHQW$VVLVWDQFH

impact was on local development. In terms of social

2'$ EXWKHGLGQLWH[SODLQHGWKDWWKHLPSDFWVRIWKH

performance, he reckons that the project had a very

financial support. He mentioned that for the company

positive impact on improving citizen participation in

invested by both Chinese and foreign capital, the business

decision-making and the most positive impact on quality

WD[ZRXOGEHIRUWKH¿UVW\HDUVDQGIRUWKH

of life, on people’s health and on gender equality. In

\HDUV)LQDOO\KHVWDWHGWKDWWKHUHDUHVSHFL¿FUHJXODWLRQV

terms of environmental performance, he considers that

directly affecting the project but he did not describe

there was a positive impact on disaster safety a very

them. In the case of market policies, he did not answer

positive impact on restoring biodiversity and the most

questions about cost recovery. In relation to private sector

positive impact on increasing environmental awareness

promotion policies, he considers that users are favorable

and on water quality improvements.
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Interview 2

FOHDUFRQÀLFWUHVROXWLRQPHFKDQLVPVH[SOLFLWO\VSHFL¿HG
LQWKHODZ+HPHQWLRQHGWKDWWKHORFDODGPLQLVWUDWLRQ

Respondent 2 was required to provide his expert

government, and Tribunals could intervene in conflict

opinion about the “Shanghai Pudong Public-Private

resolution. He did not answer the question on mechanisms

Partnership” project. In terms of community institutional

IRUWUDQVERXQGDU\FRQÀLFWV+HGLGQRWDQVZHUTXHVWLRQV

factors, he stated that there are explicit legal provisions

about the overall performance of the project.

for ensuring the accountability of officials, water
suppliers and users. In his opinion, those legal provisions

In terms of economic and social performance, he

are more effective for water suppliers than for officials

considers that project did not have any impact In terms

and users. He did not answer questions about the way

of environmental performance; he considers that there

that legal provisions of accountability administratively

was a positive impact on restoring biodiversity, on water

are translated and how effective they are in practice.

quality improvements, and on increasing environmental

He considers that water data is adequately collected

awareness but no impact on disaster safety.

managed and publicized and is open to the public. He
mentioned that data is available through websites, printed
materials, company reports, government order, and

Interview 3

upon request. He stated that this data is adequate for the
planning, implementation, evaluation, coordination and

Respondent 3 was required to provide his expert

FRQÀLFWUHVROXWLRQDQGUHVHDUFKRIWKHSURMHFW)LQDOO\KH

opinion about the “Shanghai Pudong Public-Private

considers that the project does not represent an IWRM

Partnership” project. In terms of community institutional

approach.

factors, he stated that there are explicit legal provisions
IRUHQVXULQJWKHDFFRXQWDELOLW\RIRI¿FLDOVDQGXVHUV,Q

In relation to the choice of policy mix, in the case of

his opinion, those legal provisions are equally effective

VWDWHDGPLQLVWUDWLRQSROLFLHVKHGHFODUHGWKDWWKHUHDUH

for water suppliers, officials, and users. He did not

well-organized plans related to water management.

answer questions about the way that legal provisions of

However, he considers that the project is not aligned

accountability administratively are translated and how

with the plans. He mentioned that the project did not

effective they are in practice. He considers that water

UHFHLYHILQDQFLDOVXSSRUWVXFKDVVXEVLGLHVRU2IILFLDO

data is adequately collected, managed, and publicized.

'HYHORSPHQW$VVLVWDQFH 2'$ +HGLGQRWLGHQWLI\

He reckons the data is somehow open to the public.

taxes, levies, or tax deductions. Finally, he stated that there

He mentioned that data is available through websites,

DUHVSHFL¿FUHJXODWLRQVGLUHFWO\DIIHFWLQJWKHSURMHFWOLNH

printed materials, company reports, and government

standards for water quality, water pressure and service.

order and upon request. He stated that this data is a little

In the case of market policies, he mentions that there

adequate for the planning, implementation, evaluation,

is partial cost recovery for household, industrial and

FRRUGLQDWLRQDQGFRQÀLFWUHVROXWLRQDQGUHVHDUFKRIWKH

commercial use. In relation to private sector promotion

project. Finally, he considers that the project does not

policies, he considers that users are favorable in particular

represent an IWRM approach.

sector. Finally, he mentioned that financial factors were
the criteria used in the project selection. In the case of

In relation to the choice of policy mix, in the case of

community policies, in terms of stakeholder participation

VWDWHDGPLQLVWUDWLRQSROLFLHVKHGHFODUHGWKDWWKHUHDUH

he only identified regional government, residents and

well-organized plans related to water management. He

ILUPV2QWKHRWKHUKDQGKHPHQWLRQHGWKDWWKHUHDUH

mentioned that the project has not received financial
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VXSSRUWVXFKDVVXEVLGLHVRU2IILFLDO'HYHORSPHQW

environmental awareness and a marginal negative impact

$VVLVWDQFH 2'$ +HPHQWLRQHGWKDWWKHFDVHLQ

on disaster safety and on restoring biodiversity.

question is subject to taxes, levies, or tax deductions but
he did not elaborate more. Finally, he stated that there
DUHVSHFL¿FUHJXODWLRQVGLUHFWO\DIIHFWLQJWKHSURMHFWWKH

Interview 4

government wants to introduce the new mode to have the
international company to manage the water supply. In the

Respondent 4 was required to provide his opinion

case of market policies, he mentions that there is partial

about the “Shanghai Pudong Public-Private Partnership”

cost recovery for household, industrial and commercial

project. In terms of community institutional factors,

use. In relation to private sector promotion policies, he

he stated that there are explicit legal provisions for

considers that users are favorable in particular sector.

ensuring the accountability of officials and users. In

)LQDOO\KHPHQWLRQHGWKDW¿QDQFLDOHFRORJLFDODQGRWKHU

his opinion, those legal provisions are more effective

factors were the criteria used in the project selection. In

for water officials than for water suppliers. In terms

the case of community policies, in terms of stakeholder

of legal provisions of accountability administratively

participation he mentioned that the firms participated

are translated and how effective they are in practice;

in important decision-making, while local government

he mentioned grievance cells and local administration.

DQGUHVLGHQWVZHUHFRQVXOWHG2QWKHRWKHUKDQGKH

He considers that water data is adequately collected,

mentioned that there are not clear conflict-resolution

managed and publicized. He reckons the data is little

PHFKDQLVPVH[SOLFLWO\VSHFL¿HGLQWKHODZ+HPHQWLRQHG

open to the public. He mentioned that data is available

WKDW WKH ORFDO DGPLQLVWUDWLRQJRYHUQPHQW FRXOG

through websites. He stated that this data is adequate for

intervene in conflict resolution. He identified Tribunals

the planning of the project. Finally, he considers that the

for transboundary conflicts. When questioned about

project does not represent an IWRM approach.

the overall performance of the project he identified as
important factors that contributed to the successes of the

In relation to the choice of policy mix, in the case of

SURMHFWWKHDGYDQFHPDQDJHPHQWRI9HROLDHJWKH*,6

VWDWHDGPLQLVWUDWLRQSROLFLHVKHGHFODUHGWKDWWKHUHDUH

to manage the ground and underground water resources.

well-organized plans related to water management. He

2YHUDOOKHFRQVLGHUVWKDWWKHLQWHQGHGREMHFWLYHVRIWKH

mentioned that the project has not received financial

project have been achieved 80%.

VXSSRUWVXFKDVVXEVLGLHVRU2IILFLDO'HYHORSPHQW
$VVLVWDQFH 2'$ +HPHQWLRQHGWKDWWKHFDVHLQTXHVWLRQ

In terms of economic performance, he considers that

LVVXEMHFWWRWD[GHGXFWLRQV9$7 WKHRULJLQDOLV

there was a no impact on the gross regional domestic

 )LQDOO\KHVWDWHGWKDWWKHUHDUHVSHFL¿FUHJXODWLRQV

product, a marginal positive impact on job creation

GLUHFWO\DIIHFWLQJWKHSURMHFWZDWHUTXDOLW\VWDQGDUGV,Q

in the local economy and very positive impact on

the case of market policies, he mentions that there is full

technological performance and on local development. In

cost recovery for household, use. In relation to private

terms of social performance, he reckons that the project

sector promotion policies, he considers that users are

had a positive impact on quality of life and on people’s

favorable overall. Finally, he mentioned that other factors

health, a marginal positive impact on improving citizen

(management efficiency) were the criteria used in the

participation in decision-making and a very positive

project selection. In the case of community policies, in

impact on gender equality. In terms of environmental

terms of stakeholder participation he mentioned that the

performance, he considers that there was a very positive

regional and local governments participated in important

impact water quality improvements and on increasing

GHFLVLRQPDNLQJDQGUHVLGHQWVZHUHFRQVXOWHG2QWKH
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other hand, he mentioned that there are clear conflict-

printed materials. She stated that this data is adequate for

UHVROXWLRQPHFKDQLVPVH[SOLFLWO\VSHFL¿HGLQWKHODZ+H

the planning of the project. Finally, he considers that the

PHQWLRQHGWKDWWULEXQDOV-XGLFLDOOHJLVODWLYHFRQVWLWXWLRQDO

project represents an IWRM approach.

could intervene in conflict resolution. He identified
Tribunals for transboundary conflicts. When questioned

In relation to the choice of policy mix, in the case of

DERXWWKHRYHUDOOSHUIRUPDQFHRIWKHSURMHFWKHLGHQWL¿HG

VWDWHDGPLQLVWUDWLRQSROLFLHVVKHGHFODUHGWKDWWKHUHDUH

important factors that contributed to the successes

well-organized plans related to water management. She

of the project the government plan and company’s

PHQWLRQHGWKDWWKHSURMHFWKDVUHFHLYHG¿QDQFLDOVXSSRUW

LPSOHPHQWDWLRQ2YHUDOOKHFRQVLGHUVWKDWWKHLQWHQGHG

VXFKDVVXEVLGLHVRU2IILFLDO'HYHORSPHQW$VVLVWDQFH

objectives of the project have been achieved 50%.

2'$ 6KHGRHVQRWNQRZDERXWWD[HVDQGOHYLHVRQ
the project. Finally, she stated that there are specific

In terms of economic performance, he considers that
there was a positive impact on the gross regional domestic
product and a marginal positive impact on job creation
in the local economy, on technological performance and
on local development. In terms of social performance, he
reckons that the project had a positive impact on quality of
life and on people’s health, a marginal positive impact on
improving citizen participation in decision-making and on
gender equality. In terms of environmental performance,
he considers that there was a marginal positive impact
on water quality improvements and on increasing
environmental awareness and no impact on disaster safety
and on restoring biodiversity.

regulations directly affecting the project like water quality
standards. In the case of market policies, she mentions that
there is partial cost recovery for household use. In relation
to private sector promotion policies, she considers that
users are favorable in particular sector. Finally, she stated
WKDW¿QDQFLDOIDFWRUVZHUHWKHFULWHULDXVHGLQWKHSURMHFW
selection. In the case of community policies, she did not
DQVZHUWKHTXHVWLRQRIVWDNHKROGHUSDUWLFLSDWLRQ2QWKH
other hand, she mentioned that there are clear conflictUHVROXWLRQPHFKDQLVPVH[SOLFLWO\VSHFL¿HGLQWKHODZOLNH
ORFDODGPLQLVWUDWLRQJRYWDQGULYHUERDUGV6KHLGHQWL¿HG
Tribunals and River boards for transboundary conflicts.
When questioned about the overall performance of the
SURMHFWVKHLGHQWL¿HGDQLPSRUWDQWIDFWRUWKDWFRQWULEXWHG
to the successes of the project the government guidance.
2YHUDOOVKHFRQVLGHUVWKDWWKHLQWHQGHGREMHFWLYHVRIWKH

Interview 5

project have been achieved 50%.

Respondent 5 was required to provide her expert

In terms of economic performance, she considers

opinion about the “Shanghai Pudong Public-Private

that there was a positive impact on technological

Partnership” project. In terms of community institutional

performance and on job creation in the local economy;

factors, she stated that there are explicit legal provisions

a positive impact on the gross regional domestic product

for ensuring the accountability of officials and water

and no impact on local development. In terms of social

suppliers. In her opinion, those legal provisions are more

performance, she reckons that the project had a very

effective for water officials than for water suppliers.

positive impact on quality of life, on people’s health

She did not answer questions about legal provisions of

and on citizen participation in decision-making; and no

accountability administratively are translated and how

impact on improving and on gender equality. In terms of

effective they are in practice. She considers that water

environmental performance, she considers that there was

data is adequately collected, managed and publicized.

a very positive impact on water quality improvements

She reckons the data is somehow open to the public. She

and no impact on increasing environmental awareness,

mentioned that data is available through websites and

on disaster safety and on restoring biodiversity.
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Executive Summary

(FXDGRULVORFDWHGLQWKHQRUWKZHVWSDUWRI6RXWK$PHULFDIURQWLQJRQWKH3DFL¿F7RWKHQRUWKLV&RORPELDDQGWRWKH
east and south is Peru. Ecuador’s population was 15.22 million in 2012, with a population density of about 50 per km2.
Quito is the capital and Guayaquil is the largest city, with a population of 2.6 million. Almost 30% of the population is
concentrated in the two biggest cities, Guayaquil and Quito, with an approximated growth of 1.3% per year.1)
6LQFHWKHHOHFWLRQRI5DIDHO&RUUHDWRSRZHULQ(FXDGRUKDVH[SHULHQFHGVLJQL¿FDQWSROLWLFDOHFRQRPLF
and social changes. His rise to power coincided with the end of a decade of political and economic instability
which saw a total of seven presidents; large migrations of peasant farmers to Europe and the United States; as
well as the collapse of the national monetary system. Ecuador embarked on a process of democratic consolidation
combined with social and economic change. Correa was able to promote his reform program through a referendum
to rewrite the Constitution in 2008; the “Citizens´ Revolution” would modify the institutional framework of the
country. Among the many innovations within the new Constitution, environmental governance became an issue
tied to human development and civil rights. The Constitution includes the rights of nature and recognizes the
WHUULWRULDOULJKWVRILQGLJHQRXVFRPPXQLWLHV,WDOVRLQWURGXFHGD³¿IWKSRZHU´WKH&RXQFLOIRU&LWL]HQ3DUWLFLSDWLRQ
and Social Control. The country also adopted an indigenous paradigm known as “Sumak Kausay” (in English
“Good Living´ 7KLVFRQFHSWGH¿QHVDQHZUHODWLRQVKLSIRUVRFLHW\ZLWKQDWXUHZLWKWKHFRXQWU\VXQLTXHQDWXUDO
HQGRZPHQWGH¿QLQJHQYLURQPHQWDOVXVWDLQDELOLW\DVIXQGDPHQWDOWRWKHZHOOEHLQJRIWKHSRSXODWLRQ%\WKHVDPH
token, the National Development Plan for Good Living promotes territorial approaches, incorporating provincial
plans in the country´s overall development strategy.
In the seven years since Correa’s election, Ecuador has seen strong economic growth and the adoption of populist
economic policies that included social spending in public health and education. The government has been able to
¿QDQFHLWVVRFLDOSURJUDPVDQGWRLPSURYHVRFLDOLQGLFDWRUVDWDPXFKIDVWHUUDWHWKDQQHLJKERXULQJ/DWLQ$PHULFDQ
countriesby increasing oil revenues through nationalization of production.
After the global economic crisis of 2009, the Ecuadorian economy began to recover and grew by 3.5% in 2010,
reaching 7.8% in 2011. In 2012, the economy remained robust, with a GDP of US $84.04 billion and a growth rate of
5.1%.2)
The 24 provinces of Ecuador are divided into four distinctive regions.3) The coastal region consists of the
provinces to the West of the Andean range, where the most fertile and productive land is located. Guayaquil is
located on the coast and is the nation’s main port. The highlands region, also known as La Sierra, lies between
the western coastal lowlands and the eastern jungles. The largest Sierran city is Quito, capital of the country. The
KLJKODQGVDUHDOVRFXOWXUDOO\VLJQL¿FDQWGXHWRWKHPDQ\QDWLYH,QGLDQFUDIWPDUNHWVDQGWKHPRGHUQDQGWKULYLQJ
colonial cities.4)
1) INEC, Census 2010.
 KWWSZZZZRUOGEDQNRUJHQFRXQWU\HFXDGRU
 KWWSHQZLNLSHGLDRUJZLNL5HJLRQVBRIB(FXDGRU
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The oriente (east) consists of the Amazon jungle provinces and is primarily made up of the huge Amazon national
parks and indigenous zones, which are large land areas set aside for the Amazon indigenous tribes to continue living
WUDGLWLRQDOO\7KHLQVXODUUHJLRQRI(FXDGRUFRQVLVWVRIWKH*DOiSDJRV,VODQGVDERXWNPZHVWRIWKH6RXWK
$PHULFDQPDLQODQGLQWKH3DFL¿F2FHDQ
This case study examines the case of water fund mechanisms in Ecuador. The country has already developed
¿YHZDWHUIXQGVIRUGLIIHUHQWPXQLFLSDODUHDVDQGLVODXQFKLQJDVL[WKYHU\VRRQ,Q/DWLQ$PHULFDWKHUHDUHQRZ
IXQGVWKDWDUHHVWDEOLVKHGDQGRSHUDWLQJ7KH¿UVWRIWKHVHIXQGVLQ/DWLQ$PHULFDZDVHO)RQGRSDUDOD3URWHFFLyQGHO
$JXDRU)21$* WKH:DWHU3URWHFWLRQ)XQG LQ4XLWR7KHFRQFHSWRISODFLQJVWDNHKROGHUVLQFOXGLQJSXEOLFDQG
private institutions, at the same table to map out strategies to conserve water was a foreign concept and, moreover,
DQHZZD\WRXQGHUVWDQGZDWHUPDQDJHPHQW)RUWKH¿UVWWLPHSROLF\PDNHUVDQGIDUPHUVZHUHVSHDNLQJWKHVDPH
language regarding water quality and watershed protection. Since 2006, the Water Protection Fund has received
2% of the revenues from the municipal water company for the protection of water in the half dozen watersheds
WKDWVXSSO\4XLWRVUHVLGHQWV7KURXJKORQJWHUPSURJUDPVDQGLQLWLDWLYHV)21$*KDVEHHQDEOHWRVXSSRUW
communities in rural areas near watersheds and generate awareness about the benefits of water management. It
has valuable experience in using these funds and can provide lessons for other countries wishing to establish such
DPHFKDQLVP7KHFDVHVWXG\UHYLHZVWKHGLIIHUHQW¿QDQFLDOLQVWUXPHQWVIRUPDQDJLQJZDWHUVKHGDQGHFRV\VWHP
services in the river basin context in Ecuador.
The case study on Ecuador Water Funds presents the innovative funding mechanisms developed to protect water
supply in a small country with rich biodiversity and water resources. The country can provide a valuable laboratory for
scientists throughout the world to study mountain, river and marine ecosystems and ways they can be protected. Even
though Ecuador is endowed with abundant water resources, it is very unevenly distributed. In the coastal and highland
UHJLRQVZKHUHRIWKHSHRSOHOLYHWKH\KDYHWKHORZHVWDYDLODELOLW\RIZDWHU SDUWLFXODUO\DORQJWKH3DFL¿FFRDVW 
2QWKHRWKHUKDQGWKH$PD]RQUHJLRQKDVRQO\RIWKHSRSXODWLRQRI(FXDGRUDQGPXFKPRUHDYDLODEOHZDWHU
The Water Funds are endowment trusts set up to compensate for environmental services, such as supplying clean
IUHVKZDWHUDQGSURYLGLQJELRGLYHUVLW\UHODWHGEHQH¿WV7KHSURFHHGVIURPWKHWUXVWIXQGDUHLQYHVWHGLQFRQVHUYDWLRQ
projects that protect the healthy habitat from which environmental services derive. Each Water Fund has its own set
of objectives and goals, but, in general, they invest in conservation of watersheds in order to meet water users’ needs
and biodiversity targets. The goals are in line with green growth goals of protecting the environment, reducing costs
of water treatment and encouraging economic development.
Each project engages as many stakeholders as possible in the watershed, particularly the end users, such as public
water utilities, major public hydroelectric facilities, irrigation systems and agricultural associations, and private
companies such as beer companies and bottled water companies. The major funds and the constituents contributing to
them in Ecuador are described in the case study.

 KWWS\RXUHVFDSHWRHFXDGRUFRPGHVWLQDWLRQVDQGHDQKLJKODQGVUHJLRQ
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7KHIROORZLQJDUHVRPHOHVVRQVOHDUQHGWKURXJKRXWWKH\HDUV
:DWHUIXQGVDUHDVXFFHVVIXOPRGHOIRUORQJWHUP¿QDQFLQJIRUZDWHUVKHGFRQVHUYDWLRQDQGDQHIIHFWLYHZD\WR
implement integrated watershed management.
%\XVLQJWKHZDWHUIXQGPHFKDQLVPVWDNHKROGHUVFDQXQLWHLQDFRPPRQYLVLRQFRRUGLQDWHDQGHQKDQFH
individual efforts; take advantage of the skills and capabilities of all players; ensure continuity and transparency in
FRQVHUYDWLRQDFWLYLWLHVDQGH[SDQGSXEOLFSULYDWHSDUWLFLSDWLRQLQFRQVHUYDWLRQ
:DWHUIXQGVFDQSOD\DQLPSRUWDQWUROHLQGHYHORSPHQWZKHUHORFDOFRPPXQLWLHVFDQEHQHILWIURPLQYHVWPHQWLQ
sustainable livelihoods.
Some of the valuable conclusions and lessons learned for future use of water funds are summarized below.
Baseline and socio-economic data are essential.
7KHDUHDVZKHUH)21$*ZRUNVDUHJHQHUDOO\LPSRYHULVKHGUXUDODUHDVZKHUHEDVLFQHHGVDUHQRWIXOO\VDWLV¿HG
ZKLFKPDNHVWKHPLGHDOIRULQWHUYHQWLRQIURPRWKHU1*2VDQGGHYHORSPHQWDJHQFLHV'XHWRDODFNRILQWHU
LQVWLWXWLRQDOFRRUGLQDWLRQVRPHRIWKHLQLWLDWLYHVWHQGWRRYHUODS%DVHOLQHHFRORJLFDODQGVRFLRHFRQRPLFGDWDDUH
FULWLFDOWRDOORZDFFXUDWHPHDVXUHPHQWVIRUDEHIRUHDIWHUFRQWUROLPSDFW %$&, DSSURDFK
Political leadership and support is essential.
A critical condition for implementing a mechanism such as the water funds is local political support. It cannot be
overstated how much the support of leading decision-makers is essential for the implementation of new and innovative
mechanisms for conservation.
The Technical Secretary or Manager must be an effective politician as much as a recognized professional in the
HQYLURQPHQWDO¿HOG
An appropriate legal framework is needed to guarantee continuity.
There needs to be an appropriate legal framework to guarantee the mechanism’s continuity, such as a municipal
RUGLQDQFHRURWKHUERGLHVWKDWFUHDWHWKHUHJXODWRU\DQGOHJDOIUDPHZRUN:KHQ)21$*ZDVHVWDEOLVKHGWKHUHZDVQR
law under which such a mechanism could be established. The laws have progressively changed but until the Water Law
is adopted, the fund mechanism has no basis within national public policy.
Decision-making regulations and procedures need to be established early.
,QWKHFDVHRI)21$*WZRZDWHUPDMRUVWDNHKROGHUVFRQWUROLWVUHYHQXHJLYLQJWKHPDGRPLQDQWUROHLQ
)21$*¶VJRYHUQDQFHDQGGHFLVLRQPDNLQJSURFHVVHV,QWXUQWKHDUUDQJHPHQWKDVDOVRDIIHFWHGLQYHVWPHQW
decisions. It is important that a broad set of beneficiaries participate in governance of water funds so that they
operate to the advantage of a wider cross-section of watershed inhabitants. The water fund needs to establish
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decision-making regulations and procedures early on to avoid excessive concentration of power and get the buy-in
of more stakeholders.
Water funds mechanisms can improve scientific understanding.
)21$*¶VVXFFHVVLQGHOLYHULQJZDWHUVKHGEHQHILWVLVGHSHQGHQWRQLWVXQGHUVWDQGLQJRIORFDOK\GURORJLFDO
UHODWLRQVKLSVDQGWKHLULPSRUWDQFHWRWKHXUEDQDUHDVWKH\VXSSO\6FLHQWL¿FLQIRUPDWLRQDQGUHVHDUFKLVHVVHQWLDO
to set investment priorities, promote initiatives and develop sustainable strategic planning. It is also important that
DZDWHUIXQGVWUHQJWKHQVLWVVFLHQWL¿FXQGHUVWDQGLQJRIORFDOK\GURORJ\DQGPRQLWRUVWKHLPSDFWVRILWVHIIRUWVWR
LPSURYHZDWHUÀRZV$ZDWHUIXQGPXVWDOVRHVWDEOLVKDFOHDUV\VWHPRIPHDVXULQJWKHLPSDFWRILWVDFWLYLWLHVRQ
ÀRZVHGLPHQWDWLRQELRGLYHUVLW\FRQVHUYDWLRQZDWHUTXDOLW\DQGTXDQWLW\,QYHVWLQJLQPRQLWRULQJEHIRUHDIXQG
starts field activities enables the fund to tailor its activities to maximize water quality and quantity benefits and
SURYLGHVHPSLULFDOHYLGHQFHRIWKHEHQH¿WVWKDWPD\KHOSZLWKFRQWLQXHGSROLWLFDOVXSSRUWIRUWKHIXQG
Size and scope need to be appropriate for institutional capabilities.
Efforts to implement a water fund at the national level may be highly bureaucratic and far removed from local
realities. A critical prerequisite for water funds has been the ability to maintain a reasonable size and scope in
DFFRUGDQFHWRWKHLULQVWLWXWLRQDOFDSDELOLWLHV7KHIXQGVQHHGWRPDLQWDLQÀH[LELOLW\LQRUGHUWRDGMXVWWRUHTXLUHPHQWV
of the individual case and learn from mistakes over the years. In the process of developing a fund, it is important to
consult with and listen to the stakeholders in the watershed to determine what they will be able to contribute.
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case studies demonstrating water and green growth and

I. Introduction

developed a policy framework. The first edition of the
Water and Green Growth report was launched at the sixth

1. Purpose of the Case Study

World Water Forum in March 2012.7)
Throughout the period since the UN Water Conference
was held at Mar del Plata, Argentina in 1977, water

2QHRIWKHFDVHVWXGLHVLQFOXGHGLQWKHILUVWHGLWLRQ

resources have been at the center of international

was on “Public-private fund mechanisms for watershed

discussions on economic and social development.

SURWHFWLRQ(FXDGRUDQG&RORPELD´DVWKHVHZDWHUIXQGV

Water was a key chapter in Agenda 21, the outcome

were considered a good example of Water and Green

of United Nations Conference on Environment and

Growth. The water trust fund concept in Latin America

Development (UNCED, Rio de Janeiro, June 1992).

and the Caribbean was developed by The Nature

Since then the United Nations and the international

Conservancy and its partners to protect biodiversity and

community have considered water as essential to the

conserve water sources for human consumption. The

attainment of sustainable development. Moreover, the

funds have been established in several Latin America and

concept of sustainable development was the cornerstone

the Caribbean countries, including Ecuador, Colombia,

RI81&('7KH%UXQGWODQG&RPPLVVLRQGHILQHGWKDW

and others.

concept in 1987 and, ever since, it has been accepted that
development must include not only economic growth,
5)

but also environmental and social dimensions.

The Water Funds are an endowment trust set up
to compensate for environmental services, such as
supplying clean freshwater and providing biodiversity-

In addition, international conferences outside of the

related benefits. The money is not paid directly to

United Nations system on different aspects of water

individuals in the watersheds who provide environmental

resources management have been held to build a

services. Rather it is collectively reinvested in

consensus and cooperation over the years. Among the

conservation projects that protect the healthy habitat from

most prominent are the annual World Water Weeks

which these services derive. The Water Funds are based

convened in Stockholm since 1991 and the triennial World

on Payment for Environmental Services (PES) principles,

Water Forums, convened by the World Water Council

and are a means of mobilizing long-term trust funds. A

every three years since 1997. The Sixth World Water

SXEOLF±SULYDWHSDUWQHUVKLSRIZDWHUXVHUVGHWHUPLQHVKRZ

Forum was held in Marseille, France in 2012, where the

to invest in conservation activities in priority areas. Each

Water and Green Growth project was introduced to a

Water Fund has its own set of objectives and goals, but,

broad audience. The Water and Green Growth (WGG)

in general, they invest in conservation of watersheds in

project has been a joint undertaking of the World Water

order to meet water users’ needs and biodiversity targets.

Council (WWC) and the Government of the Republic

The objectives are in line with green growth goals of

6)

of Korea since November 2010. The project collected

protecting the environment, reducing costs of water

 7KH:RUOG&RPPLVVLRQIRU(QYLURQPHQWDQG'HYHORSPHQWOHGE\1RUZHJLDQ3ULPH0LQLVWHU*UR+DUOHP%UXQGWODQGSURGXFHG
Our Common Future 2[IRUG8QLYHUVLW\3UHVV DOVRNQRZQDVWKH%UXQGWODQG5HSRUWDVDQLQSXWWRWKH8QLWHG1DWLRQV
&RQIHUHQFHRQ(QYLURQPHQWDQG'HYHORSPHQWKHOGLQ5LRGH-DQHLUR%UD]LOLQ-XQH
 :**LVGH¿QHGDVWKH JURZWK FRQFHSWWKDWHPSKDVL]HVWKHUROHRIZDWHULQWHUPVRIDFKLHYLQJHFRQRPLFZHOOEHLQJDQGVRFLDO
equity coupled with protection and revitalization of ecosystems.
7) Government of the Republic of Korea and World Water Council. 2012, March. Water and Green Growth Edition 1. Marseille. Full
WH[WDYDLODEOHDWZZZZDWHUDQGJUHHQJURZWKRUJ
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treatment, and encouraging economic development.

used to fund activities for watershed protection. Local

This case study describes the evolution of the water fund

communities that live close to the water sources receive

mechanism in Ecuador. At present there are five water

VXSSRUWIURP)21$*IRUHQYLURQPHQWDOHGXFDWLRQ

funds operating in the country with another one currently

and community-centered projects that invest in rural

being established. This case study focuses on the Water

livelihoods.

3URWHFWLRQ)XQG )21$*HO)RQGRSDUDOD3URWHFFLyQ
del Agua) in Quito. It is an input into phase II of the

Initial funding for the Quito Water Fund included grants

project, leading up to the Seventh World Water Forum

from the water company, the Nature Conservancy, and

in Daegu, Republic of Korea in 2015. The World Water

the United States Agency for International Development

Council and the Government of the Republic of Korea,

(USAID). The Fund amounted to US $5.4 million at

the organizers of the Forum, supported preparation of the

the end of December 2008 and is now almost US $11.4

case study.

million at the end of December 2013.9) In 2008 alone,
WKHHQGRZPHQW\LHOGHG86ZKLFK)21$*
LQYHVWHGLQFRQVHUYDWLRQSURMHFWV,Q)21$*ZLWK
support from its board members, helped pass a municipal

2. Case Study Context

by-law that enabled the Quito water company to provide
The Ecuador case study examines the water fund

2% of its revenue to the water fund (up from the initial 1%

mechanisms for watershed protection, concentrating on

commitment). The water supply customers pay directly

WKHHDUOLHVWRQH)21$* :DWHU3URWHFWLRQ)XQG LQ

into the water fund, and the citizens of Quito provide their

4XLWR7KHRWKHUVLQFOXGH3URFXHQFDVLQ=DPRUDZKLFK

contributions through their water bills as determined in

LVQRZSDUWRI)25$*8$ WKH5HJLRQDO:DWHU)XQG 

the municipal by-law. This and the other water funds in

Espindola in Amaluza, which is applying to be part of

Ecuador will be described in the case study.

)25$*8$)21$3$ )RQGRSDUDOD&RQVHUYDFLyQ
GHOD&XHQFDGH3DXWH LQ3DXWH)23$5LQ5LREDPED
and Tugurahua in Ambato. Another fund now in the

3. Case Study Methodology

initial stages of development is called Ayampe in Puerto
/RSH],QWKHFDVHRI4XLWR¶V)21$*DERXWRI

This case study examines the case of water fund

the water for Quito comes from three protected areas

mechanisms in Ecuador. The country has already

DQGWKHLUEXIIHU]RQHV)21$*ZDVFUHDWHGZLWKWKH

developed five water funds for different municipal

help of The Nature Conservancy in 2000 for a period

areas and is launching a sixth very soon. In Latin

of 80 years. It receives money from local government

America there are now 17 funds that are established and

through the Quito Metropolitan Area Potable Water and

RSHUDWLQJ7KH¿UVWRIWKHVHIXQGVLQ/DWLQ$PHULFDZDV

8)

Sanitation Company (EPMAPS), electric companies,

)21$*LQ(FXDGRULWKDVYDOXDEOHH[SHULHQFHLQXVLQJ

SULYDWH FRPSDQLHV DQG 1*2V$Q LQGHSHQGHQW

these funds and can provide lessons for other countries

¿QDQFLDOPDQDJHULQYHVWVWKHPRQH\DQGWKHLQWHUHVWLV

wishing to establish such a mechanism.10)

 7KHOHDGLQJFRQWULEXWRUWRWKHIXQGLVWKHSXEOLFZDWHUDQGVDQLWDWLRQDXWKRULW\(30$36 (PSUHVD3~EOLFD0HWURSROLWDQDGH$JXD
Potable y Saneamiento) of Quito. This company was until 2008 called EMAAP-Q (Empresa Metropolitana de Agua Potable y
Alcantarillado de Quito)
 )RQDJRUJHF±$FFRXQWDELOLW\UHSRUW
 $OLDQ]D/DWLQRDPHULFDQD'H)RQGRV'H$JXD$SULO³5HVXOWDGRVHLPSDFWRV´ LQ6SDQLVK KWWSZZZIRQGRVGHDJXDRUJ
resultados-e-impactos
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The case study reviews the different financial

4. Organization of the Report

instruments for managing watershed and ecosystem
services in the river basin context in Ecuador. The

This case study investigates the economic, social,

present research explores the exogenous economic,

political, environmental, and technological context in

social, political, environmental, and technical factors

which Ecuador has implemented its integrated water

that have influenced the development of these fund

resources management policy and practices that support

mechanisms. It then examines the water institutions

green growth. The policies and institutions that have been

at the national, basin, and community levels that

responsible for the improvements in water management

have had a major impact on watershed protection and

and availability, and thus economic growth and social

environmental conservation, as well as on economic

development along the rivers and in urban areas are still

growth and social development. Water management is

evolving and are adapting to changing circumstances and

considered of crucial importance to economic growth,

lessons learned. The broad participation of stakeholders

social development and environmental sustainability in

in consultations related to river basin planning has had a

Ecuador. The case study was undertaken based on an

VWURQJLQÀXHQFHRQWKLVHYROXWLRQ7KHFDVHVWXG\GHVFULEHV

institutional approach developed under the Water and

the water management institutions and policies at national,

Green Growth project supported by the World Water

basin, municipal and community levels, particularly in

Council and the Government of the Republic of Korea.

relation to the water fund mechanism. Their performance

Details on the institutional approach and methodology

is analyzed and lessons and conclusions are drawn.

can be found in the Lake Sihwa Water Quality
Improvement project case study.11) These case studies

First, the external environment during the evolution

indicate how the institutional framework in the water

of the water management system in Ecuador is

and related sectors contribute to green growth.

characterized in terms of its economic, social, political,
environmental, and technological aspects, i.e. exogenous

The analytical framework used in the study is based on

factors. Then water resources governance, policy, law

the work of Saleth and Dinar (2004) in The Institutional

and institutions in Ecuador are reviewed, including local

Economics of Water. The framework was the basis

water governance structures. Information and statistics

for evaluating the water-related projects’ outcomes

from international, national and basin sources, and from

12)

resulting from changes in policies and institutions.

independent academic studies, provide an overview of

The questionnaires presented to representatives of the

the situation in the country and in selected river basins.

main water-related institutions and other stakeholders
in Ecuador were developed to reflect that framework.

Finally, the case study analyses the impact and

Saleth and Dinar define a water institution to be an

performance of the various elements of water

HQWLW\GHILQHGLQWHUDFWLYHO\E\WKUHHPDLQFRPSRQHQWV

management policies and practices related to water funds

water law, water policy and water administration. The

in Ecuador. Survey results and expert interviews are

analytical framework is presented in detail in the Lake

used to examine the current situation and performance of

Sihwa case study.

VSHFL¿FDVSHFWVRIZDWHUIXQGVLQ(FXDGRU

11) K-water Institute (Research Center for Water Policy and Economy). 2013, September. Lake Sihwa Water Quality Improvement
Project: A Water and Green Growth Case Study Report. Daejeon, Republic of Korea.
12) Saleth, R. and Dinar. A. 2004. The Institutional Economics of Water: A Cross Country Analysis of Institutions and Performance.
:DVKLQJWRQ'&7KH:RUOG%DQN
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After the global economic crisis of 2009, the Ecuadorian

II. An Overview: Water Funds in
Ecuador: A Brief Overview

economy began to recover and grew by 3.5% in 2010,
reaching 7.8% in 2011. In 2012, the economy remained
robust, with a GDP of US $84.04 billion and a growth

1. About Ecuador

rate of 5.1%.14)
Ecuador is located in the northwest part of South
$PHULFDIURQWLQJRQWKH3DFL¿F7RWKHQRUWKLV&RORPELD

The 24 provinces of Ecuador are divided into four

and to the east and south is Peru (see Figure 1). Ecuador’s

distinctive regions.15) The coastal region consists of the

population was 15.22 million in 2012, with a population

provinces to the West of the Andean range, where the

2

density of about 50 per km . Quito is the capital and

most fertile and productive land is located. Guayaquil

Guayaquil is the largest city, with a population of 2.6

is located on the coast and is the nation’s main port.

million. Almost 30% of the population is concentrated

The highlands region, also known as La Sierra, lies

in the two biggest cities, Guayaquil and Quito, with an

between the western coastal lowlands and the eastern

13)

jungles. Two high and parallel ranges of the Andes

approximated growth of 1.3% per year.

traverse the country from north to south, and are topped
by tall volcanic peaks. The largest Sierran city is Quito,
capital of the country. The highlands are also culturally
VLJQL¿FDQWGXHWRWKHPDQ\QDWLYH,QGLDQFUDIWPDUNHWV
and the modern and thriving colonial cities.16)
The oriente (east) consists of the Amazon jungle
provinces and is primarily made up of the huge Amazon
national parks and indigenous zones, which are large
land areas set aside for the Amazon indigenous tribes
to continue living traditionally. The insular region of
(FXDGRUFRQVLVWVRIWKH*DOiSDJRV,VODQGV RU&ROyQ
Archipelago, 7,845 km2), about 966 km west of the
6RXWK$PHULFDQPDLQODQGLQWKH3DFL¿F2FHDQ
Throughout the 17th century Ecuador was a Spanish
colony, and the first revolt against Spain occurred in
1809. In 1819, Ecuador joined Venezuela, Colombia,
and Panama in a confederacy known as Greater
6RXUFHKWWSZZZOLEXWH[DVHGXPDSVDPHULFDVW[XSFOPDSVRFOF
HFXDGRUBDGPLQMSJ

<Figure 1> Map of Ecuador Showing 24 Provinces

Colombia. When Greater Colombia collapsed in 1830,
Ecuador became independent.

13) INEC, Census 2010.
 KWWSZZZZRUOGEDQNRUJHQFRXQWU\HFXDGRU
 KWWSHQZLNLSHGLDRUJZLNL5HJLRQVBRIB(FXDGRU
 KWWS\RXUHVFDSHWRHFXDGRUFRPGHVWLQDWLRQVDQGHDQKLJKODQGVUHJLRQ
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Although it was under military rule in the 1970s, the

to introduce austere fiscal reforms, however, quickly

country did not experience the violence and repression

alienated his political base, and numerous national

characteristic of other Latin American military regimes.

strikes took place throughout 2003. In April 2005, the

It has been a democratic republic for the last 30 years.

(FXDGRULDQ&RQJUHVVRXVWHG*XWLpUUH]+LVGHSXW\
Alfredo Palacio, took over as president. In 2006,

In 1998, Ecuador experienced one of its worst

huge nationwide protests took place concerning a

economic crises. El Niño caused $3 billion in damage;

potential free-trade agreement with the U.S. In the 2006

the price of its principal export, oil, plunged; and its

presidential runoff elections, Rafael Correa, a left-wing

LQÀDWLRQUDWH²²ZDVWKHKLJKHVWLQ/DWLQ$PHULFD

economist, won with 57% of the vote, defeating the

In 1999, the government was near bankruptcy, the

conservative businessman Alvaro Noboa. Correa took

currency lost 40% of its value against the dollar, and the

RI¿FHLQ-DQXDU\

SRYHUW\UDWHVRDUHGWRGRXEOLQJLQ¿YH\HDUV7KH
president's economic austerity plan was protested with
17)

Ecuador has experienced a structural transformation

massive strikes in March 1999. %\WKH\HDU

since 2007, in which the country has enjoyed democratic

Ecuador had suffered incessant political and economic

stability for the longest period in recent memory. Early

crises which caused a 7% dip in GDP.

in the process Ecuador regained its ability to standardize
national planning and adopted policies designed to

President Jamil Mahuad was overthrown in a military

strengthen the State´s capacity for collecting internal

coup in January 2000, and the Vice President Gustavo

revenue. These policies included nationalizing oil,

Noboa, was given power. Faced with the worst economic

strengthening public investment, and improving the

crisis in Ecuador's history, Noboa restructured Ecuador's

HI¿FLHQF\RIWKHLQWHUQDOUHYHQXHVHUYLFH

foreign debt, adopted the U.S. dollar as the national
currency, and continued privatization of state-owned

President Correa´s landmark achievement was the

industries, generating enormous opposition. In February

passage of the 2008 Constitution. It was innovative

2001, the government cut fuel prices after violent protests

in that it incorporated concepts that guaranteed rights

by indigenous people , who are among Ecuador's most

(nature´s rights, collective and civil rights, economic,

disadvantaged people. Within two years, Ecuador's

and cultural), in addition to promoting a social

economy had rebounded from the brink of collapse.

development model that advocated equity, social justice

The economy grew by 5.4% for 2001, the highest rate

and multi-culturalism.

in Latin America. Inflation was 22%, down from 91%
LQDQGWKHEXGJHWZDVEDODQFHG%XWFKURQLF

2Q0D\3UHVLGHQW5DIDHO&RUUHDEHJDQKLV

FRUUXSWLRQDPRQJVHQLRUJRYHUQPHQWRI¿FLDOVDVZHOODV

third term. Correa's third term started with his popularity

among the courts and the judiciary, has continued.

extremely high and with more than a two-thirds majority
in Congress. Correa also had a stable economy to

&RORQHO/XFLR*XWLpUUH]ZDVHOHFWHGWRWKHSUHVLGHQF\

work with as well as a weak and divided opposition.

in 2003 on an anticorruption platform. He became

According to Ecuador's current constitution, he would

Ecuador's sixth president in seven years. His attempts

not be able to run for another term.18)

 KWWSZZZLQIRSOHDVHFRPFRXQWU\HFXDGRUKWPOL[]]6LJ0I
 KWWSZZZLQIRSOHDVHFRPFRXQWU\HFXDGRUKWPOL[]]65*R-

236 ●

Water and Green Growth Case Study Report 5

2. Timeline for Water Law and Water funds
in Ecuador
The Ecuador study presents an overview of national
water resources law and administration and focuses
mainly on the innovative financial mechanisms the
country has introduced as a means for protecting its
watersheds and its water sources.

Water Funds
1995: Search for a financial mechanism for water protection
between The Nature Conservancy (TNC) and FUNAM
began
1999: The Quito Metropolitan Area Potable Water and Sewage
Company(EMAAP-Q) created the trust “Fondo Ambiental
para la Protección de las Cuencas y Agua (FONAG)”
2000: Establishment of FONAG. The constituents were: the
Quito Metropolitan Area Potable Water and Sewage
Company (EMAAP-Q)] and TNC
2001: The electric company [Empresa Eléctrica Quito (EEQ)]
became a new constituent of FONAG

In accordance with Green Growth objectives, legislation
and institutions that relate to water resources in Ecuadoraim
to maximize environmental protection, economic growth,
DQGVRFLDOGHYHORSPHQW2QHRIWKHLQVWUXPHQWVWRDFKLHYH
these goals is the Water Fund, which promotes economic
and social development in remote rural areas. Water
governance and institutions will be covered in detail in
&KDSWHU,,%R[RXWOLQHVVRPHRIWKHPDMRUPLOHVWRQHVLQ

2001: The process of capitalization of the trust fund begins
2003: The national brewery became a new constituent
2004: Establishment of the technical secretariat and
implementation of activities begins; first call for projects
2005: COSUDE and Tesalia Springs Company became news
constituents of FONAG
2005: FONAG defined five programs to implement activities
2007: Ordinance 199 and 213 were adopted to support the
creation of FONAG
2008: Creation of the National Water Secretariat (SENAGUA)

water law and water fund mechanisms in Ecuador.

2008: Establishment of the “Water Fund for the Conservation
of Paute Watershed (FONAPA)”

<Box 1> Timeline for Water Law and Water Funds in Ecuador
Water Laws and Institutions
1960: Water Law of 1960 (Ley de Aguas 1972)
1966: Law creating the Ecuadorian Institute for Hydraulic
Resources [(Creación del Instituto Ecuatoriano de
Recursos Hidraulicos (INERHI)]. The institute lasted
until 1996
1970: Creation of Ecuadorian Institute for Public Works and
Sanitation [Instituto Ecuatoriano de Obras Sanitarias
(IEOS)]. The institute lasted until 1992.
1970: Establishment of Instituto Nacional de Meteorología e
Hidrología (INHAMI) [National Institute of Meteorology
and Hydrology]

2008: Establishment of the Fund of Páramos for poverty
reduction
2009: Establishment of FORAGUQ (Regional Water Fund)
in Loja. FORAGUA now includes PRO-CUENCAS and
FONES

III. The Case Study

The case study on Ecuador Water Funds presents the
innovative funding mechanisms developed to protect

1972: Water Law of 1972 (Ley de Aguas 1972)
1992: Establishment of Undersecretary of Environmental
Sanitation of the Ministry of Urban Development and
Housing (Subsecretaria de SaneamientoAmbiental del
MIDUVI)

water supply in a small country with rich biodiversity

1994: National Council for Water Resources [Consejo Nacional
de Recursos Hídricos (CNRH)] established

mountain, river and marine ecosystems and ways they

1998: New Constitution of the Republic of Ecuador (1998) adopted
2008: New Constitution of the Republic of Ecuador (2008) adopted
2009: Codigo Organico de Organizacion Territorial, Autonomía
y Descentralizacion – COOTAD (The Organic Code for
Territorial Organization, Autonomy and Decentralization)
adopted
2009: Plan Nacional del Buen Vivir (National Development
Plan for Good Living) adopted

and water resources. The country can provide a valuable
laboratory for scientists throughout the world to study
can be protected. Even though Ecuador is endowed
with abundant water resources, it is very unevenly
distributed. In the coastal and highland regions, where
80% of the people live, they have the lowest availability
RIZDWHU SDUWLFXODUO\DORQJWKH3DFLILFFRDVW 2Q
the other hand, the Amazon region has 20% of the
population and much more available water.
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The Nature Conservancy and its partners originally

users determines how to invest in conservation activities

developed the Water Funds in Latin America and the

in priority areas. Each Water Fund has its own set of

Caribbean to protect biodiversity and conserve water

objectives and goals, but, in general, they invest in

sources for human consumption. The funds have been

conservation of watersheds in order to meet water users’

established in several Latin America and the Caribbean

needs and biodiversity targets. The goals are in line

countries, including Ecuador, Colombia, and others.

with green growth goals of protecting the environment,
reducing costs of water treatment and encouraging

The Water Funds are endowment trusts set up

economic development.

to compensate for environmental services, such as
supplying clean freshwater and providing biodiversity-

The development of water funds in Ecuador has grown

related benefits. The trust fund is collectively invested

VLQFHWKHFUHDWLRQRI)21$*6LQFH)21$*

in conservation projects that protect the healthy habitat

has provided technical assistance and encouraged the

from which environmental services derive. The Water

UHSOLFDWLRQRIWKHIXQGPRGHOLQ(FXDGRU)21$*

Funds are based on payment for environmental services

supported six19) water fund initiatives (see %R[ 

(PES) principles, and are a means of mobilizing longWHUPWUXVWIXQGV$SXEOLF±SULYDWHSDUWQHUVKLSRIZDWHU

3DXWH:DWHU)XQG )21$3$ 

<Box 2> Main Water Funds created since 2000 in Ecuador
Water Fund
Year Founded

2000

2008

2008

2008

2009

Members

ETAPA, ELECAUSTRO,
CELEC-HIDROPAUTE,
EPMAAP-Q, EEQ, TNC,
TNC, University of
Tesalia, Cervecería Nacional,
Cuenca, Fundación
CAMAREN
Cordillera Tropical,
EMAPAL

Municipality of Riobamba,
CESA, Federation of
Organizations of Water
Users of the Province
of Chimborazo –
INTERJUNTAS

Province of Tungurahua
Council, Hidroagoyán,
Hidropastaza, EMAPA,
three indigenous groups
from the province of
Tungurahua

Activities

1. Institutional
strengthening
2. Dissemination/
-Vegetationrecovery
communication
-Communication
3. Training, education
-Environmentaleducation
& environmental
-Surveillance and monitoring sensitization
of protected areas
4. Protection, conservation
-Water management
and recoveryof
water resources and
ecological environment
5. Monitoring and control

1. Environmental education
2. Productive projects
3. Surveillance of protected
areas
4. Institutional strengthening

1. Communication
1. Institutional strengthening
2. Environmental education
2. Qualification, follow3. Protected areas
up and assessment of
4. Strengthening of
municipal projects
institutional capabilities

Protected
Areas and
Related
Basins

 Antisana Ecological Reserve
 Cotopaxi National Park
 El Cajas National Park
 Cayambe Coca National
 Sangay National Park
 PauteRiverBasin
Park
 Guayllabamba Basin

 Llanganates National
 Chimborazo Faunal
Park
Production Reserve
Chimborazo Faunal
 Sub-Basin of the Chambo
Production Reserve
River
 Ambato RiverBasin

Number of
peoplewho
supplybasins*

2.5 millions

800.000

225.000

Municipalities of Celica,
Loja, Macará, Pindal,
Puyango, Chinchipe,
Zamora, Nature and
Culture International

 Podocarpus National Park
 Yacuri National Park
 Fragile and threatened
ecosystems of the
provinces of Loja, El Oro
and Zamora Chinchipe

350.000

6RXUFH&RURQHO/RUHQDDQG=DYDOD3  *XLD\+HUUDPLHQWD3UDFWLFD3DUD&UHDU8Q)RQGR'H$JXD 3XEOLFDWLRQSHQGLQJ 
1RWHZZZIRQGRVGHDJXDRUJ

 7KH=DPRUD 3UR&XHQFDV DQG(VStQGROD )21(6 )XQGVEHFDPHSDUWRIDUHJLRQDOHIIRUWLQWKHLUWHUULWRU\)25$*8$
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7XQJXUDKXD :DWHU )XQG IRU +LJKJUDVVODQG
Management and Poverty Reduction (FMPLPT),
5LREDPED:DWHU)XQGIRUWKH3URWHFWLRQRIWKH
&KDPER6XE%DVLQ )23$5 

(calculated from Table 1). Per capita income in constant
prices also rose at a good pace of 3.7% per year on
average, even though it dipped following the global
HFRQRPLFGRZQWXUQLQODWH%HWZHHQDQG

5HJLRQDO:DWHU)XQGIRU/RMD=DPRUD&KLQFKLSH

2010, the poverty rate fell from 51% to 33%.20)

DQG(O2UR )25$*8$ 
=DPRUD:DWHU)XQG 352&8(1&$6 DQG

<Table 1> Ecuador: GDP in US $ billion (Constant 2005 Prices),
GDP Annual Growth, GDP per Capita (Constant
2005 US $) and Annual Growth, 2000-2012

(VStQGROD:DWHU)XQG )21(6 

GDP
Growth GDP per capita
GDP per
Growth
(US $ 2005 rate (US $ constant
capita PPP
(%)
prices)
(%)
2005 prices)
(current $)

The last two now are part of the Regional Water Fund
IRU/RMD=DPRUD&KLQFKLSHDQG(O2UR

2000

32.75

1.1

2613

-0.9

5504

2001

34.07

4.0

2666

2.0

5743

Each project engages as many stakeholders as possible

2002

35.46

4.1

2722

2.1

5954

in the watershed, particularly the end users, such as

2003

36.43

2.7

2743

0.8

6121

public water utilities, major public hydroelectric facilities,

2004

39.42

8.2

2913

6.2

6680

2005

41.51

5.3

3012

3.4

7129

2006

43.33

4.4

3090

2.6

7537

0.4

7770

irrigation systems and agricultural associations, and
private companies such as beer companies and bottled

2007

44.28

2.2

3106

water companies. The case study describes the major

2008

47.10

6.4

3245

4.6

8284

funds and the constituents contributing to them.

2009

47.37

0.6

3209

-1.1

8256

2010

48.76

3.0

3251

1.3

8463

2011

52.59

7.8

3449

6.1

9155

2012

55.28

5.1

3568

3.5

9637

1. Exogenous Factors

6RXUFH:RUOG%DQNKWWSGDWDEDQNZRUOGEDQNRUJGDWDYLHZVUHSRUWV
tableview.aspx

This section presents the exogenous factors that
helped shape the context in which key water resources

Ecuador adopted the dollar as its national currency in

management decisions were made and implemented

2000, following a major banking crisis and recession

Ecuador and its river basins. It describes some of

in 1999. This change led to stability, which helped

the economic, social, political, environmental, and

Ecuador achieve solid economic performance through

technological elements that influenced those decisions

2006. In 2007, economic growth slowed, constrained

and that contributed to the achievement of green growth.

by a reduction in petroleum production and private
sector investment. The economy recovered in 2008
when oil prices were high.

1-1. Economic Factors

In December 2008, the government defaulted on

1-1-1. Recent Economic Trends

certain debt issuances (its 2012 and 2030 Global
Ecuador has registered solid economic growth over

bonds, with a total face value of approximately U.S.

the period 2000 to 2012 with an average annual growth

$3.2 billion). In June 2009, Ecuador bought back

in GDP (constant prices) of 4.5% over the period

91% of its debt at just 35 cents on the dollar. Ecuador

 :RUOG%DQN(FXDGRU2YHUYLHZKWWSZZZZRUOGEDQNRUJHQFRXQWU\HFXDGRURYHUYLHZ
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thus weathered the debt default crisis and came out

eradicating poverty. As a result, public investment has

surprisingly well, due to luck and good timing. The debt

increased, from 21% of GDP in 2006 to nearly 41% in

restructuring was successful and less fraught than other

2012. A large share of the public investment is allocated

21)

Latin American sovereign defaults.

to infrastructure improvements and the social sector.23)

As a result, however, limited access to international financing

The President's economic priorities include higher

forced the government to reduce expenditure levels and

social spending, increased government control over

FRYHUDEXGJHWDU\¿QDQFLQJJDS,WWXUQHGWRORDQVIURP

strategic sectors, and ensuring a greater share of natural

LQWHUQDWLRQDO¿QDQFLDOLQVWLWXWLRQVIURP(FXDGRU¶V6RFLDO

resource revenues for the state. The business community

Security Institute, and financing from China, which

has been uneasy because of uncertainty over changes in

has provided Ecuador with almost $7 billion worth

government economic policies. The World Economic

of financing since 2009. Interest rates charged have

Forum's Global Competitiveness Index rated Ecuador

generally been higher than those charged by international

101 out of 142 countries for 2011-2012.

¿QDQFLDOLQVWLWXWLRQVVXFKDVWKH:RUOG%DQN
1-1-2. Economic Sectors in Ecuador
Although oil prices rebounded in 2009, economic
growth slowed due to a fall in internal demand.

Ecuador is a country of enormous economic potential.

Remittances from foreign workers, Ecuador’s second-

The Ecuadorian economy is based on petroleum production,

largest source of external revenues (after petroleum),

agricultural production for domestic consumption and

declined 12% due to the worsening economic conditions

export, manufacturing primarily for the domestic market

in the U.S. and Spain, the two most important origins

and services. Development has focused on agricultural,

22)

for remittances. As seen in table 1, the annual GDP

marine, and mineral resources, with industry playing a

growth rate for Ecuador’s economy in 2009 was 0.6%.

more limited role. The country has improved standards of
living, but it is still characterized by inequalities of wealth

Although the economy was stagnant in 2009, it

and well-being.

started to recover from the effects of the global crisis,
with a 3.0% growth in constant prices in 2010, rising

Agriculture. Agriculture has traditionally employed

to an impressive 7.8% in 2011 (the third highest in the

a large proportion of the population, and still employs

region). Ecuador’s economic growth remained robust

around 28% of the workforce (see Figure 2). While the

in 2012 at 5.1% and continued through the third quarter

proportion of people engaged in agriculture remained

of 2013 at an annual rate of 4.9%.

rather steady over the period, the value added in
agriculture as a percentage of GDP has fallen, from

President Rafael Correa Delgado was elected to

16.3% of GDP in 2000 to 9.9% in 2012 (see Table 2).

a third four-year term in February 2013 by a wide
margin. His administration has concentrated on the

Despite this disparity, many rural Ecuadorans feed

dual goals of strengthening the productive base and

their families with the produce from their own farms;

21) Salmon, F. 2009, 29 May. Lessons from Ecuador's Bond Default. Reuters KWWSEORJVUHXWHUVFRPIHOL[VDOPRQ
OHVVRQVIURPHFXDGRUVERQGGHIDXOW
 KWWSZZZZRUOGEDQNRUJHQFRXQWU\HFXDGRURYHUYLHZ
 KWWSZZZZRUOGEDQNRUJHQFRXQWU\HFXDGRURYHUYLHZ
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6RXUFH:RUOG%DQN:RUOG'HYHORSPHQW,QGLFDWRUV

<Figure 2> Workforce Employed in Agriculture, Industry, and Services in Ecuador, 2000-2012

<Table 2> Ecuador: GDP Value Added by Sector (% of total GDP)

specialty crops such as bananas, cacao, and coffee for

Agriculture

Industry

Services

export have provided much-needed foreign exchange. A

2000

16.3

35.7

48.0

land-use map is shown in Figure 3; agricultural land is

2001

13.7

31.5

54.7

mainly in the lowlands of the west and along the coast.

2002

12.2

31.3

56.4

2003

11.7

30.1

58.2

2004

10.4

31.8

57.8

2005

10.0

33.4

56.6

rainforest continue to grow their traditional crops on

2006

9.9

35.6

54.5

small plots.

2007

9.8

36.2

53.9

2008

9.3

39.3

51.4

2009

10.5

34.3

55.2

2010

10.7

34.9

54.4

2011

10.4

36.8

52.8

cattle and sheep are bred in the highlands. Chickens, pigs,

2012

9.9

36.8

53.3

goats, and guinea pigs are also raised for food.

The highlands and Amazon regions in the east are mainly
covered in forest, although people in the highlands and

Livestock production is important to Ecuador’s
HFRQRP\EHHIFDWWOHDUHEUHGLQWKHORZODQGVDQGGDLU\

6RXUFH:RUOG%DQNKWWSGDWDEDQNZRUOGEDQNRUJGDWDYLHZVUHSRUWV
tableview.aspx

2QO\DVPDOOSURSRUWLRQRI(FXDGRUDQWHUULWRU\LVXVHG
production of subsistence crops, such as maize, potatoes,

for cultivation, while large areas are reserved for forests

beans, and cassava, is crucial to the economy but not

and wildlife habitats. Chemical fertilizers are employed

accurately reflected in official figures. Commercial

on commercial and specialized market crops, while

production of grain crops has been falling as a result

traditional farmers employ animal manure. Traditional

of cheaper grain imports from the U.S., which has also

irrigation systems have been used in the highlands since

resulted in a shift in diet away from traditional corn

ancient times, and most of the high-value crops, such as

consumption and toward rice and wheat. Production of

roses, tomatoes, and papayas, are cultivated in irrigated
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6RXUFH,QVWLWXWR1DFLRQDOGH(VWDGtVWLFD\&HQVRV ,1(&
/HJHQGJUHHQIRUHVWFRQVHUYDWLRQDQGSURWHFWLRQ\HOORZSHFXDU\ OLYHVWRFN FRQVHUYDWLRQDQGSURWHFWLRQEURZQDJULFXOWXUDOFRQVHUYDWLRQDQGPHGLXP
SURWHFWLRQSLQNDQWKURSLFUHGXQSURGXFWLYHODQGEOXHZDWHU

<Figure 3> Land Use in Ecuador

fields and greenhouses in the highlands. Irrigation has

and economic instability have hindered production in

been expanding rapidly on the coast and aids cultivation

aquaculture.25)

of rice paddy, banana, cacao, and oil palm. Currently
such crops as tea, oil palm, and cassava are grown in the
24)

Amazon basin, but little is produced for export.

2QHRI(FXDGRU¶VPDMRUUHVRXUFHVLVLWVVRLOZKLFK
with the country’s generally adequate rainfall and diverse
climates, allows a wide variety of agricultural production.

Forest and marine resources are also important to

Particularly rich soils are found in the Guayas and other

WKHHFRQRP\%DPERRLVXVHGIRUWUDGLWLRQDOKRXVLQJ

ULYHUÀRRGSODLQVRQWKHFRDVWDQGLQWKHÀDWVÀRRGSODLQV

construction along the coast, and in the highlands pine

and volcanic slopes of the highlands.

and eucalyptus plantations provide fuel and construction
PDWHULDO$VPDOOVFDOH¿VKLQJLQGXVWU\RSHUDWHVPDLQO\

0LQLQJDQG0DQXIDFWXULQJGrowth in the industrial

out of ports on the central and southern coasts. The

sector (Table 3) remained quite strong over the period

major marine product is shrimp, produced in large ponds

2000 to 2012. Despite volatility, the average annual

constructed in coastal areas and displacing mangrove

growth in industry value added in constant prices was

swamps. Mangrove cutting, disease, severe flooding,

4.9% per year over the period. Ecuador has great mineral

 KWWSZZZEULWDQQLFDFRP(%FKHFNHGWRSLF(FXDGRU$JULFXOWXUHIRUHVWU\DQG¿VKLQJ
25) Ibid.
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potential, with large gold and oil deposits in many parts

oil companies declined to renegotiate; those operations

of the country. Exploration has discovered significant

were devolved to the state oil company, increasing

deposits of natural gas in the Gulf of Guayaquil, large

the state’s share of national oil production from 62%

deposits of low-grade copper ore west of Cuenca, and

in 2010 to roughly 72% in 2011. Despite oil contract

deposits of silver, molybdenum, iron ore, gypsum, zinc,

renegotiations, public and private investments in the

and lead at various locations.

VHFWRUKDYHUHPDLQHGUHODWLYHO\ÀDW

<Table 3> Rate of Industrial Growth in Ecuador

The mineral sector has been developing slowly.

Industry, value added
Industry, value added
(constant 2005 US $ in millions) (annual % growth)

In early 2011, government negotiations commenced

2000

9,544

10.96

with major mining companies interested in moving

2001

10,132

6.16

from an exploratory phase into production. To foster

2002

10,593

4.55

2003

10,882

2.73

2004

12,538

15.21

Government enacted a Production, Trade, and

2005

13,093

4.43

Investment Code in late 2010. The code is intended to

2006

13,696

4.61

promote production of higher value-added products, in

2007

13,582

-0.83

particular by small and medium-sized businesses located

2008

14,486

6.66

2009

14,461

-0.17

2010

14,583

0.85

and Guayaquil. Industrial development in Ecuador is

2011

16,010

9.78

still in the early stages. Industry accounts for about 36%

2012

16,912

5.63

of GDP value added and slightly less than 20% of the

diversification of Ecuador’s economy, the Ecuadorian

in regions outside the major business centers of Quito

6RXUFH:RUOG%DQNKWWSGDWDEDQNZRUOGEDQNRUJGDWDYLHZVUHSRUWV
tableview.aspx

work force. These figures have remained steady since
2000. Some industry is associated with the processing

2LODQGJROGDUHWKHFRXQWU\¶VPRVWYDOXDEOHH[WUDFWLRQ

of primary products, including cement, refined sugar,

products. Gold has been produced in Ecuador for

chocolate bars, beer, pasta, bread, meat, fruit, and instant

centuries, and much of the production comes from

coffee. Some import-substitution industries licensed by

remote districts such as Nambija in southeastern Ecuador,

foreign corporations have been established, including

where thousands of families live with minimal services

those producing pharmaceuticals and tires and those

and the miners face hazardous conditions in tunnels

assembling automobiles. Ecuador has had some success

subject to collapse due to torrential rains.

exporting processed foods, such as fruit drinks and
canned meats to neighbouring countries.

The oil sector typically accounts for 50%-60% of
the country’s export earnings, 15%-20% of GDP, and

&UDIW SURGXFWV DOVR FRQWULEXWH WR WKH HFRQRP\

RIJRYHUQPHQWUHYHQXHV2LOSURGXFWLRQLV

Ecuadoran woollen tapestries and sweaters; crafts in

primarily carried out by the government, as well as by

wood, straw, ceramics, leather, and tagua nut (used to

small domestic and several large foreign companies.

make vegetable ivory); and Panama hats.

2LO SURGXFWLRQ GHFOLQHG EHWZHHQ  DQG 
due to insufficient investment, before levelling out

Services. The service sector currently accounts for

in 2010 and increasing only slightly in 2011. In late

53% of value added in Ecuador’s GDP (see Table

2010 and early 2011, the government renegotiated all

2), and around 54% of the workforce (see Figure 2).

oil concession contracts, moving from a production-

The service sector has increased in importance as the

sharing arrangement to service (fee) contracts. Several

agriculture sector has declined. The service sector is
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dominated by tourism and transportation. Tourism has
become an economic mainstay for Ecuador, particularly

<Table 4> Ecuador: Imports and Exports of Goods and
Services (Constant 2005 US $ billion), 2000-2012
Imports Growth % of
Exports Growth % of
(billion US $) (%)
GDP (billion US $) (%)
GDP

IRU YLVLWV WR WKH *DOiSDJRV ,VODQGV GHVLJQDWHG D
81(6&2:RUOG+HULWDJH6LWHLQ ,PSURYHG

2000

6.49

12.8

27.3

8.48

2.5

25.9

tourist facilities have increased the number of visitors

2001

8.16

25.7

27.5

8.35

-1.6

23.2

to the mainland as well. In particular, the Government

2002

9.71

19.0

27.9

8.40

0.6

21.5

expanded Quito’s airport in the early 2000s and

2003

9.32

-4.1

24.6

9.00

7.2

22.6

2004

10.33

10.9

26.1

10.55

17.2

24.6

2005

11.82

14.4

28.5

11.46

8.6

27.6

renovated Guayaquil’s airport, adding an international
terminal. Another big improvement was the extensive

2006

12.98

-9.8

29.4

12.28

7.1

30.3

renovation of Guayaquil’s waterfront, with pedestrian

2007

13.89

7.1

30.7

12.28

0.0

31.9

ZDONZD\VVKRSVDQGSXEOLFDUW,Q4XLWRWKH7HOHIpULTR

2008

15.89

14.4

33.9

12.65

3.0

34.2

(cable car) takes visitors to the top of a 4,000-metre

2009

14.32

-9.9

26.9

12.04

-4.8

25.2

mountain, and Ecuador’s most-visited landmark, Mitad

2010

16.71

16.7

32.7

12.34

2.5

28.3

del Mundo (“Middle of the Earth”), with a monument

2011

17.40

4.1

33.7

12.98

5.1

32.2

2012

17.56

1.0

33.2

13.35

2.9

31.2

and museum at the Equator, has undergone many
UHQRYDWLRQV&LWLHVVXFKDV%DxRVDQG3X\RSURYLGH

6RXUFH:RUOG%DQNKWWSGDWDEDQNZRUOGEDQNRUJGDWDYLHZVUHSRUWV
tableview.aspx

entry for excursions into the Amazon rainforest and
offer opportunities for outdoor adventuring.26)

machines and primary industrial materials, motor
vehicles, consumer goods, and food and chemical

1-1-3. International Trade

products. Imports come mainly from the United States,
&RORPELD9HQH]XHOD%UD]LODQG&KLOH

International trade accounted for around one third
of Ecuador’s GDP in 2012 (Table 4). Its principal

1-1-4. Demographic Trends

exports are petroleum, bananas, shrimp, flowers, and
other primary agricultural products. In 2010, crude and

The population of Ecuador has risen from 12.5 million

UH¿QHGSHWUROHXPSURGXFWVDFFRXQWHGIRURIWRWDO

in 2000 to 15.5 million in 2012, for an average annual

H[SRUWHDUQLQJV2LOLVH[WUDFWHGLQWKHQRUWKHDVWDQG

growth of 1.78% over the period. The growth rate has

sent over the Andes via pipeline.

declined gradually, as detailed in table 5, from 1.98% in
2000 to 1.60% in 2012. Population density has increased

Ecuador is the world's largest exporter of bananas

IURPSHUVRQVNP2LQWRSHUVRQVNP2

and plantains (about $2 billion) and a major exporter of

in 2012 (see Table 5 and Figure 4). The population

shrimp ($828 million) and cacao ($402 million). Exports

GHQVLW\LQUDQJHGIURPSHUVRQVNP2 in Pastaza

RIQRQWUDGLWLRQDOSURGXFWVVXFKDVÀRZHUV PLOOLRQ 

SURYLQFHLQWKH$PD]RQWRSHUVRQVNP2 in Pichincha

canned fish ($601 million), and automobiles ($375

province, where the capital is located. Population density

million) have become more important in recent years.

is closely related to the location of the biggest cities,
with the provinces of Pichincha and Guayas registering

Ecuador’s principal export destinations are the U.S.,

higher density because of the major cities of Quito and

Colombia, Peru, Chile, and Italy. Imports include

Guayaquil. Areas with lower population density are

 KWWSZZZEULWDQQLFDFRP(%FKHFNHGWRSLF(FXDGRU
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found in the oriente (east). These contrasts are illustrated

<Table 6> Population Distribution by Age in Ecuador
Population
Total
(millions)

Population
0-14
(% of total)

Population
Ages15-64
(% of total)

Population
Ages >64
(% of total)

2000

12.53

35.54

60.36

5.10

2001

12.78

34.54

60.64

5.20

2002

13.03

33.78

60.91

5.30

2003

13.28

33.40

61.19

5.41

2004

13.53

33.02

61.72

5.63

2005

13.78

32.65

61.72

5.63

2006

14.02

32.30

61.97

5.73

2007

14.27

31.96

62.20

5.84

2008

14.51

31.62

62.43

5.95

2009

14.76

31.29

62.66

6.06

2010

15.00

30.95

62.88

6.17

2011

15.25

30.62

63.10

6.28

2012

15.49

30.29

63.32

6.34

in the map in Figure 4.

6RXUFH,QVWLWXWR1DFLRQDOGH(VWDGtVWLFD\&HQVRV ,1(&

<Figure 4> Population Density in Ecuador, 2010

6RXUFH:RUOG%DQNKWWSGDWDEDQNZRUOGEDQNRUJGDWDYLHZVUHSRUWV
tableview.aspx

<Table 5> Annual Population Growth Rate and Population
Density in Ecuador 2000-2012
Population Growth
(annual %)

Population Density
(people/km2)

2000

1.98

50.46

2001

1.96

51.46

2002

1.93

52.46

2003

1.90

53.47

2004

1.86

54.47

2005

1.82

55.47

2006

1.78

56.46

2007

1.73

57.45

2008

1.70

58.43

2009

1.67

59.42

2010

1.64

60.40

2011

1.62

61.39

2012

1.60

62.38

6RXUFHKWWSSRSXODWLRQS\UDPLGQHWHFXDGRU

<Figure 5> Ecuador Population Pyramid, 2010

The 30% figure for persons under the age of 15 is

6RXUFH:RUOG%DQNKWWSGDWDEDQNZRUOGEDQNRUJGDWDYLHZVUHSRUWV
tableview.aspx

FRQVLGHUDEO\KLJKHUWKDQPRVW2(&'FRXQWULHVZKLFKDOO
seem to be in the range of 13 to 18% of the population being

The percentage of the population under the age of 15

below the age of 15 (except for the U.S., which is at 20%).

has gradually declined, but was still high at 30% of the

Most of the emerging market countries have more than

population in 2012 (see Table 6 and Figure 5). Persons

RIWKHLUSRSXODWLRQEHORZWKHDJHRI LH%UD]LO

between the ages of 15 and 64 now account for 63% of

24%; Chile 23%; Egypt 32%; India 31%; South Africa

the population, and those over 64 account for a growing

31%). The exception is China, with 16% of its population

percentage (from 5.1 % in 2000 to 6.3% in 2012).

below 15 years of age, as a result of its one-child policy.27)

 3RSXODWLRQ5HIHUHQFH%XUHDX:RUOG3RSXODWLRQ'DWD6KHHW
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Similar to the trends in population density, there has

While the urban population is concentrated along the

been rapid growth in the urban population along the

coast and in the province of Pichincha, the areas with

coast and in the highlands province of Pichincha, where

YHU\ORZXUEDQSRSXODWLRQVDUHLQWKH2ULHQWH )LJXUH 

the capital is located. The country is now 68% urban and

the Amazon region. Protected areas are mainly located

RQO\UXUDO VHHWDEOHDQG¿JXUH 7KHJURZWKLQ

in the low-density rural forested regions that provide

urban population has averaged 2.80% per year over the

environmental services to the rest of the country.

period, compared to an average growth in population as
a whole of 1.78% per year. In 2012, 10.5 million people

1-1-5. Effects of Economic Factors

(67.98% of the total) were living in urban areas (Table 7).
Ecuador is a small country with rich natural resources,
<Table 7> Urbanization Trends in Ecuador: Urban Population,
Percentage of Total Population, Annual Growth
Urban Population Urban population Urban Population
(in millions)
(% of total)
growth (annual %)

including petroleum and minerals, as well as rich
biodiversity. The population is unevenly distributed,
with most people living in areas with a low availability

2000

7.56

60.30

2.83

2001

7.79

60.96

3.05

2002

8.03

61.62

3.01

cities and water-short areas are expected to pay for

2003

8.27

62.28

2.97

protection of water sources and watersheds through

2004

8.51

62.95

2.92

their water tariffs.

2005

8.76

63.61

2.86

2006

9.01

64.26

2.79

2007

9.26

64.91

2.74

There is still considerable poverty and income

2008

9.51

65.56

2.69

inequality facing the indigenous people in the highlands
and the Amazon region. These are the people who can

2009

9.77

66.21

2.66

2010

10.03

66.86

2.62

2011

10.28

67.42

2.46

2012

10.53

67.98

2.43

6RXUFH:RUOG%DQNKWWSGDWDEDQNZRUOGEDQNRUJGDWDYLHZVUHSRUWV
tableview.aspx

of water. This has created a situation where people in

participate in protecting ecosystems and watersheds.
However, the process for getting them involved in this
visionary approach to conservation and climate change
resiliency must be inclusive. Their concerns and needs
must be understood, and their efforts should be fully
compensated. In particular, when there are oil and mining
concessions given to public and private companies in
fragile protected areas, the people who live there must be
consulted prior to the concession being offered.
1-2. Social Factors
1-2-1. Four Regions of Ecuador

6RXUFH,QVWLWXWR1DFLRQDOGH(VWDGtVWLFD\&HQVRV ,1(& KWWSZZZ
HFXDGRUHQFLIUDVJREHFGLYLVLRQSROLWLFRDGPLQLVWUDWLYD

<Figure 6> Urban Population in Ecuador, 2010

 KWWSHQZLNLSHGLDRUJZLNL5HJLRQVBRIB(FXDGRU
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The 24 provinces of Ecuador are divided into four
distinctive regions of Ecuador (see Figure 7).28) The

coastal region (La Costa) consists of the provinces to the

Quichua or Quechua]. The largest Sierran city is Quito,

:HVWRIWKH$QGHDQUDQJH (VPHUDOGDV*XD\DV0DQDEt

capital of the country. The highlands are a naturally

(O2UR6DQWD(OHQD ,WLVWKHFRXQWU\ VPRVWIHUWLOHDQG

diverse area of active volcanoes, snow-capped peaks, hot

productive land, where large banana plantations produce

springs (thermal baths), unique flora and fauna, serene

exports for huge U.S.-based companies Dole and

ODQGVFDSHVPLVW\FORXGIRUHVWVDQGEDUUHQSiUDPR

Chiquita. This region is also where most of Ecuador's rice

YLVWDV7KHKLJKODQGVDUHDOVRFXOWXUDOO\VLJQL¿FDQWGXHWR

crop is grown. The truly coastal provinces have active

the many native Indian craft markets and the modern and

¿VKHULHV7KHODUJHVWFRDVWDOFLW\LV*XD\DTXLO

thriving colonial cities.29)
(O2ULHQWH WKHHDVW FRQVLVWVRIWKH$PD]RQMXQJOH
SURYLQFHV±0RURQD6DQWLDJR1DSR2UHOODQD3DVWD]D
6XFXPEtRVDQG=DPRUD&KLQFKLSH7KLVUHJLRQLV
primarily made up of the huge Amazon national parks
and indigenous zones, which are large land areas set
aside for the Amazon indigenous tribes to continue
living traditionally. It is also the area with the largest
petroleum reserves of in Ecuador, and parts of the
upper Amazon here have been extensively exploited by
petroleum companies. The population is primarily mixed
indigenous Shuar, Huaorani, and Kichwa, although there
are numerous tribes in the deep jungle that are quite
LVRODWHG7KHODUJHVWFLWLHVLQWKH2ULHQWHUHJLRQDUH/DJR
$JULRLQ6XFXPEtRVDQG0DFDVLQ0RURQD6DQWLDJR

6RXUFHKWWSZZZYLUWXDODPHULFDVQHWHFXDGRUPDSVUHJLRQVVKWPO

<Figure 7> Map of Ecuador, Showing Four Geographical
Regions: Galápagos Islands, the Pacific Coast, the
Andes, and the Amazon

The insular region of Ecuador consists of the
*DOiSDJRV,VODQGVDERXWNPZHVWRIWKH6RXWK
$PHULFDQPDLQODQGLQWKH3DFL¿F2FHDQ

The highlands region of Ecuador, also known as La
Sierra, lies between the western coastal lowlands and

1-2-2. History

the eastern jungles. The sierra consists of the Andean
DQG,QWHU$QGHDQKLJKODQGSURYLQFHV±$]XD\%ROtYDU

The territory now known as Ecuador had a long

Cañar, Carchi, Catopaxi, Chimborazo, Imbabura, Loja,

history before the arrival of Europeans. Ecuador lacked

/RV5tRV3LFKLQFKD6DQWR'RPLQJRGHORV7ViFKLODV

cities and states until after the Inca conquest in the late

and Tungurahua. Traditional agricultural crops grown in

15th century. The Inca spread the use of Kichwa as a

the region are potatoes, maize, and quinoa. The major

lingua franca and ordered large forced migrations where

concentration of indigenous peoples is in the highlands,

resistance to their conquest was especially strong. With

and the largest ethnic group is indigenous Kichwa [also

the arrival of a Spanish expedition led by Francisco

 KWWS\RXUHVFDSHWRHFXDGRUFRPGHVWLQDWLRQVDQGHDQKLJKODQGVUHJLRQ
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Pizarro in 1534, the Spaniards took over the country and

was spent in Quito by government bureaucrats. Those

were even welcomed as liberators by those who opposed

in Quito complained that their exports had to pass

the Inca rule. However, stiff resistance was encountered

through the bottleneck of Guayaquil, and reduced their

from other groups. During much of the colonial period,

competitiveness in the world market.

what is now Ecuador was under the direct jurisdiction
and ultimately the rule of the Spanish crown.

Religion became important during the last half of
the 19th Century starting with the presidency of Gabriel

In the tropical coastal region, much of the population

*DUFtD0RUHQRLQ7KH3UHVLGHQWVWUHQJWKHQHG

died as a result of introduced diseases, and the area

the connection between the Roman Catholic Church

remained unhealthy until the advent of modern medicine.

DQG WKH VWDWH$OWKRXJK PDQ\ DVSHFWV RI *DUFtD

As a result, the coast was somewhat neglected during the

Moreno’s regime were dictatorial, it markeda period

colonial period, although there was some shipbuilding

of economic and social progress for Ecuador. Roads,

and export of cacao. The small coastal population of

schools, and hospitals were built. A start was made on

slaves, free blacks, and mixed ethnicities developed

a Quito-Guayaquil railroad, to tie together the Sierra

a culture very different from that of the Sierra. In

and the Costa. After he was assassinated in 1875,

WKH2ULHQWHODUJHSRSXODWLRQVRILQGLJHQRXVSHRSOH

the administrative structure he built was dismantled,

successfully repelled European invaders; however,

and the church was gradually removed from state

Jesuits and other missionaries were able to spread both

education. The new president proclaimed freedom of

30)

Christianity and the Quichua [Kichwa] language.. The

religion, permitted divorce, and eased controls on the

FRXQWU\¶VIRXUWKPDMRUUHJLRQWKH*DOiSDJRV,VODQGV

press. He was overthrown in 1911, and the real power

were little more than pirate nests during the colonial

continued to rest in the hands of the wealthy merchants

period.

and bankers of Guayaquil. Cacao was the dominant
export crop, as in the colonial period, but sugar and rice

Ecuador’s early history as a country (1830) was

became increasingly important.

a tormented one. For some eight years it formed,
together with what are now the countries of Panama,

World War II had a serious impact on the country. The

Colombia, and Venezuela, the confederation of Gran

large Amazonian territories claimed by Ecuador had never

&RORPELD%XWDIWHUDSHULRGRISURWUDFWHGUHJLRQDO

been effectively controlled by the government; much of

rivalries, Ecuador seceded in 1830 and became a

the area was occupied by indigenous groups. Dating back

separate independent republic. An increasing rivalry

to the 16th century, Peruvians had increasingly settled

and ideological differences between the Sierra and

along the Amazon and its tributaries. In July 1941, after

the Costa usually focused on the two leading cities—

a series of border incidents, the Peruvian army invaded

Quito, the capital, in the Sierra, and Guayaquil, the

and seized much of the disputed Amazonian area. The

country’s principal port, in the Costa. The people of

Ecuadoran forces, poorly trained and equipped, were

Guayaquil, the home of Ecuador’s industry and trade,

easily defeated, and the disgrace caused the overthrow of

felt that a disproportionate part of the state’s tax income

WKH3UHVLGHQW&DUORV$UUR\RGHO5tR

30) The Kichwatribe of the Amazon are ethnically similar to the Quechua or Quichua of the Andes Mountains in Ecuador and Peru.
7KH\VSHDNGLIIHUHQWGLDOHFWVRIWKHVDPHODQJXDJHKWWSZZZHFXDGRUHFRYROXQWHHURUJWULEHVRIWKHDPD]RQ
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Ecuador enjoyed a long period of constitutional

1-2-3. Indigenous Communities

government and relatively free elections following
World War II. While there were two interludes of

Ecuador is a patchwork of indigenous communities,

PLOLWDU\JRYHUQPHQW ±± WKHSHULRG

including people of colonial Spanish origins and

ZDVPDLQO\GRPLQDWHGE\-RVp0DUtD9HODVFR,EDUUD

the descendants of African slaves. Around a third

who died in 1979. The country returned to an elected

of Ecuadorians belong to indigenous communities

civilian government and a new constitution in 1979.

(Figure 8). Among the indigenous ethnic groups are the

The new president was a social democrat, who

KLJKODQGDQGORZODQG.LFKZD4XLFKXDORZODQG&RIiQ

promised greater social equality and a more equitable

6HFR\D6LRQD+DXRUDQL$FKXDUDQG6KXDU7ViFKLOD

GLVWULEXWLRQRIRLOLQGXVWU\SUR¿WVEXWKHZDVXQDEOHWR

DQG&KDFKt VHHPicture 1).

get these reforms through the legislature.
The political situation vacillated from conservative to
liberal throughout the 1980s, and the economic situation
deteriorated. There was a major national uprising
in 1990, with indigenous groups demonstrating in
favour of such issues as land reform. The uprising and
subsequent protests pushed the Ecuadoran government
to recognize the land rights of these indigenous groups
and address their other concerns.
From the mid-1990s to the early 21st century, Ecuador
experienced several years of political upheaval, during

3KRWRFRXUWHV\/RUHQD&RURQHO@

<Picture 1> Indigenous Children in the Highland Areas of
Ecuador

which time many individuals served as president. After
several unsuccessful leaders, Rafael Correa gained

The presidency of Rafael Correa (re-elected in 2009

favour with the voters and became Ecuador’s president.

and 2013) should represent an improved scenario

He submitted a draft constitution that was approved by

for Ecuador's estimated 4 million indigenous people.

a special Constituent Assembly in July 2008, and was

&RUUHD VFDPSDLJQSOHGJHZDVWRIRPHQWDSHRSOH V

backed by more than 60% of Ecuadorian voters. The

UHYROXWLRQ DQG KH HPSKDVL]H KLV FRQQHFWLRQ WR

th

new constitution was the 20 since the country gained

indigenous people, having learned to speak Kichwa in

LQGHSHQGHQFHLQDQGLWUHÀHFWHGPDQ\RI&RUUHD¶V

his youth.32) The 1998 constitution recognized Ecuador

liberal ideals, including recognition of the importance of

as a pluri-ethnic nation and guarantees the rights of

protecting the environment and greater national control

both indigenous peoples and Afro-Ecuadorians. These

over the oil and mining industries. His leadership was

included the right to collective territory, the use of

successful and he secured another term as president in

natural resources, cultural patrimony, and bilingual

31)

February 2013.

education.

 (GLWHGDQGDGDSWHGIURPKWWSZZZEULWDQQLFDFRP(%FKHFNHGWRSLF(FXDGRU(FXDGRUIURPWKHODWHWKFHQWXU\
 $PD]RQ:DWFK$GYDQFLQJ,QGLJHQRXV3HRSOHV5LJKWVLQ(FXDGRUKWWSDPD]RQZDWFKRUJZRUNDGYDQFLQJLQGLJHQRXVSHRSOHV
rights-in-ecuador
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frequently clashes with the individualism of modern
ZHVWHUQLQIOXHQFHGVRFLHW\2QHRIWKHVHLVWKHKLJKO\
YDOXHGWUDGLWLRQRIWKHPLQJD±ZRUNLQJWRJHWKHUWR
harvest crops or build roads and homes. The elimination
of the communal aspect of their societies would threaten
solidarity and reciprocity, without which indigenous
societies would risk disintegration.
Internationally, new rights recognitions for indigenous
peoples enshrined in the United Nations Declaration on
the Rights of Indigenous Peoples (UNDRIP) have set a
6RXUFH,QVWLWXWR1DFLRQDOGH(VWDGtVWLFD\&HQVRV ,1(& KWWSZZZ
HFXDGRUHQFLIUDVJREHFGLYLVLRQSROLWLFRDGPLQLVWUDWLYD
/HJHQGWDQ,QGLJHQRXVSLQN$IUR(FXDGRULDQJUHHQ0RQWXELREOXH
Mixed

<Figure 8> Distribution of Ethnic Groups in Ecuador

new standard for indigenous rights. Though UNDRIP is
non-binding, it has given indigenous groups in Ecuador
and beyond a new instrument to defend their lives, land,
and culture. Guaranteed throughout the Declaration is the

Correa had promised a new Constitution that would

ULJKWWRDSURFHVVRI)UHH3ULRUDQG,QIRUPHG&RQVHQW

include empowerment for Ecuador's indigenous

for indigenous peoples when faced with decisions or

peoples. Work on drafting the new constitution

OHJLVODWLRQWKDWPD\DIIHFWWKHLUSHRSOHDQGRUWHUULWRU\

began in November 2007. As agreed between the

Article 57 of Ecuador's Constitution recognizes the right

government and indigenous organizations, among the

WR)UHH3ULRUDQG,QIRUPHG&RQVXOWDWLRQZKLFKGRHV

key inclusions is the establishment of Ecuador as a

not give indigenous peoples the right to oppose projects

XQLWHGSOXULQDWLRQDOVWDWH7KHSOXULQDWLRQDOFRQFHSW

slated for their lands or policies that may affect them.

LQFOXGHVWKHQHHGWRUHÀHFWLQGLJHQRXVFRQFHUQVLQDOO
public policies, such as education, health, housing,

Ecuador's indigenous movement is considered one of

and local government. Collective rights have been

the strongest in South America, if not the hemisphere.

included in all relevant instruments establishing forms

%RWKLQGLJHQRXVDQG$IUR(FXDGRULDQJURXSVKDYH

of administration, functions and self-government for

been effective in mobilizing international support and

nations and peoples in their own territories, without

resources in order to improve their living conditions.

implying they have property rights over non-renewable

Despite growing political influence, indigenous and

subsoil resources. Institutionalizing the concept of

Afro-descendant minorities in Ecuador continue to

3OXULQDWLRQDOLVPZDVDQLPSRUWDQWORQJKHOGLQLWLDWLYH

suffer discrimination at many levels of society. Around

of The Confederation of Indigenous Nationalities

70% of the estimated 600,000 Afro-Ecuadorian citizens

RI(FXDGRU &21$,( 7KHFRQFHSWZDVWLHGWRWKH

continued to suffer widespread poverty and very

struggle for land and structural reform of Ecuadorean

pervasive educational and societal discrimination in 2007.

agriculture, which implies access to water, markets, and
credit.

7KH&21$,(FRPSULVHGRIUHJLRQDODQGORFDO
indigenous federations from the Amazon, Andes, and

Many of the indigenous communities in Ecuador have

Coast, is a major player in Ecuador's political history,

continued to live according to their traditional values,

having toppled several governments and led uprisings

including a system of sharing and exchanging, which

that have paralyzed the country in response to legislation,
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international trade agreements, and extractive projects

Correa have been overly optimistic. The government has

WKDWWKUHDWHQWKHLUULJKWV2QHSRZHUIXOXSULVLQJRFFXUUHG

promoted widespread natural resource extraction, while at

due to the negotiated Free Trade Agreement (FTA)

the same time requesting funds for the innovative Yasuni-

between Ecuador and the U.S. government in 2008.

ITT Trust Fund proposal. Government efforts to expand

To Ecuadorians, this meant that the U.S. would have

extractive industries in indigenous territories have led

inundated Ecuador with inexpensive goods, potentially

to protests and a government crackdown on indigenous

destroying the agricultural sector and indigenous culture

organizations and their supporters. For example, in June

along with it. Countrywide protests expressed outrage

2010, the Correa Administration charged indigenous

over these negotiations. When former President Palacio

OHDGHUVZLWKVDERWDJHDIWHUDSURWHVWRXWVLGHRIWKH$/%$

repudiated indigenous demands to stop negotiations,

VXPPLW $OLDQ]D%ROLYDULDQDSDUDORV3XHEORVGH1XHVWUD

&21$,(SURPLVHGWRVKXWGRZQWKHFLW\RI4XLWR7KH

$PpULFDRUWKH%ROLYDULDQ$OOLDQFHIRUWKH3HRSOHVRI

government ultimately backed away from the FTA.

2XU$PHULFD 7KHJRYHUQPHQWKDVDOVRDFFXVHG1*2V

&21$,(DQGLWVOHDGHUVVWUHVVWKHHYHUJURZLQJGDQJHU

that work with indigenous people of manipulating them

that indigenous cultures face with increased resource

rejecting oil and mineral extraction on their lands.35)

development and FTAs.33)
Ecuador is a country of great ethnic diversity and great
&21$,(KDVORQJVRXJKWDQLQVWUXPHQWWKDWZRXOG

contrasts of wealth and poverty. People identify more

better reflect the reality in the country and replace the

with their region or village than with the country as a

colonial-era structures which stressed homogeneity

whole, although the government has attempted to nourish

within a single culture. The organization argues that this

a sense of pan-Ecuadoran national identity.

approach has resulted in 500 years of discrimination
against Ecuador's indigenous people, their lifestyles and

Although there has been some recent indigenous

worldviews. Indigenous activists, environmentalists and

migration from rural areas to cities, it is fairly clear that

rights defenders report frequent threats and violence

the indigenous population in rural areas continues to be

against them by police, soldiers, and private security

VLJQL¿FDQWO\KLJKHUWKDQWKRVHLQXUEDQDUHDV$FFRUGLQJ

forces. This includes the legal team representing

to the 2001 census, 82% of the indigenous population is

Indigenous communities suing a multinational oil

rural and only 18% is urban.36)

FRPSDQ\IRUSROOXWLRQFDXVHGE\GULOOLQJLQ6XFXPEtRV
province between 1964 and 1992.34)

An estimated 2 to 3 million Ecuadorians live abroad,
but increased unemployment in key receiving countries -

Predictions about the improvement of indigenous

Spain, the United States, and Italy - is slowing emigration

relations with the Ecuadorian state under President

and increasing the likelihood of returnees to Ecuador.

 $PD]RQ:DWFK$GYDQFLQJ,QGLJHQRXV3HRSOHVULJKWVLQ(FXDGRUKWWSDPD]RQZDWFKRUJZRUNDGYDQFLQJLQGLJHQRXVSHRSOHV
rights-in-ecuador
34) Edited and adapted from Knapp, G.W. 2014. Ecuador. Encyclopedia BritannciaKWWSZZZEULWDQQLFDFRP(%FKHFNHGWRSLF
(FXDGRU(FXDGRUIURPWKHODWHWKFHQWXU\
 $PD]RQ:DWFKKWWSDPD]RQZDWFKRUJZRUNDGYDQFLQJLQGLJHQRXVSHRSOHVULJKWVLQHFXDGRU
 3ROLWLFDO'DWDEDVHRI$PHULFDV,QGLJHQRXV3HRSOHV'HPRFUDF\DQG3ROLWLFDO3DUWLFLSDWLRQ2FWREHU6FKRRORIWKH)RUHLJQ
6HUYLFH*HRUJHWRZQ8QLYHUVLW\KWWSSGEDJHRUJHWRZQHGXLQGLJHQRXVSHRSOHVGHPRJUDSKLFVKWPO6WDWLVWLFVIURP,1(&&HQVR
2001.
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Large-scale migrations away from Ecuador occurred

active population is concentrated in Guayaquil and

between 1980 and 2000, caused by economic downturns,

along the coast and in Quito and Pichincha province.

political instability, and a currency crisis. Ecuador has
a small but growing immigrant population and is Latin

1-2-5. Human Development Index

America's top recipient of refugees; 98% are neighbouring
&RORPELDQVÀHHLQJYLROHQFHLQWKHLUFRXQWU\37)

Ecuador’s HDI value for 2012 is 0.724—in the high
human development category—positioning the country

1-2-4. Employment

DWRXWRIFRXQWULHVDQGWHUULWRULHV%HWZHHQ
and 2012, Ecuador’s HDI value increased from 0.596

Ecuador had one of the lowest unemployment rates
in the world in 2011 at around 4.2%; the rate had been

to 0.724, an increase of 21% or average annual increase
of about 0.6% (Table 8).39)

steadily falling since 2005, when it reached 11.5%.38)
Participation of women in the labor force is comparable

<Table 8> Human Development Indicators for Ecuador

to the other developing countries in Latin America and

Expected
Mean
Life
GNI per
Human
Years of
years of expectancy capita
Development
Schooling schooling at birth, (constant
Index
(of children) (of adults)
total
2005 US
(HDI) value
(years)
(years)
(years)
$)

the Caribbean, as can be seen in Figure 9. Participation
of women was around 65% of the male participation
rate in 2011. This rose from about 45% in 1990, so
1980

11.8

5.4

62.92

2547

0.596

1985

12.3

6.0

66.06

2433

n.a.

1990

11.5

6.6

68.84

2434

0.635

1995

11.4

6.9

71.23

2635

n.a.

2000

11.4

7.0

73.36

2419

0.659

2001

11.4

n.a.

73.70

2527

n.a.

2002

11.4

n.a.

73.99

2604

n.a.

2003

11.4

n.a.

74.24

2618

n.a.

2004

11.4

n.a.

74.45

2771

n.a.

2005

11.4

7.3

74.63

2881

0.682

2006

11.4

7.3

74.80

2966

0.686

2007

11.4

7.4

74.98

2977

0.688

6RXUFHKWWSGDWDWRSLFVZRUOGEDQNRUJJHQGHUFRXQWU\HFXDGRU
/HJHQG %OXH UDWLR RI IHPDOH WR PDOH ODERU IRUFH SDUWLFLSDWLRQ LQ
Ecuador;
5HG5DWLRRIIHPDOHWRPDOHODERUIRUFHLQGHYHORSLQJ/DWLQ$PHULFD
and Caribbean countries;
*UHHQ5DWLRRIIHPDOHWRPDOHODERUIRUFHLQ8SSHU0LGGOH,QFRPH
countries

2008

13.7

7.5

75.18

3161

0.715

2009

13.7

7.5

75.40

3138

0.716

2010

13.7

7.6

75.65

3194

0.719

2011

13.7

7.6

75.92

3385

0.722

<Figure 9> Participation of Men and Women in the Labor
Force in Ecuador, Latin America and the Caribbean
Region, and Upper Middle Income Countries

2012

13.7

7.6

76.19

3504

0.724

it can be seen that women are taking a much larger
role in the economy of the country now. Ecuador is
still slightly behind the average for all Upper Middle
Income Countries, at around 73%. The economically

6RXUFH +XPDQ 'HYHORSPHQW 5HSRUW  DQG KWWSGDWDEDQN
ZRUOGEDQNRUJGDWDYLHZVUHSRUWVWDEOHYLHZDVS[

 86&HQWUDO,QWHOOLJHQFH$JHQF\KWWSVZZZFLDJRYOLEUDU\SXEOLFDWLRQVWKHZRUOGIDFWERRNJHRVHFKWPO
 KWWSZZZLQGH[PXQGLFRPJJDVS["F HF Y 
39) UNDP. 2013. Ecuador: HDI Values and Rank Changes in The Rise of the South: Human Progress in a Diverse World. Human
Development Report 2013KWWSKGUXQGSRUJVLWHVGHIDXOW¿OHV&RXQWU\3UR¿OHV(&8SGI
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As presented in Table 8, it is clear that the country

from 37.6% to 25.5% whereas extreme poverty declined

has shown major improvements in life expectancy

from 16.9% to 8.6%. Poverty in rural areas had been

and income over the period. There is a gap, however,

reduced from 71.3% in 2003 to 50.9% in 2011, while

40)

between the high level of expected years of schooling,

poverty in urban areas fell from 38.7% in 2003 to 17.4%

at 13.7 years, and the actual years of schooling measured

in 2011.43)

as a mean, at only 7.6 years. This large gap has not
Moreover, inequality in Ecuador decreased faster

changed very much since 1995.

WKDQWKHDYHUDJHIRUWKHUHJLRQWKH*,1,FRHIILFLHQW
Ecuador’s 2012 HDI of 0.724 is below the average

fell from 56.6 to 49.3 between 2000 and 2010 (Table

of 0.758 for countries in the high human development

 7KLVLVEHFDXVHLQFRPHJURZWKPRVWEHQH¿WWHGWKH

group and below the average of 0.741 for countries in

SRRUHVWFLWL]HQVEHWZHHQDQGWKHKLJKHVW

Latin America and the Caribbean. From Latin America

growth in income occurred in the poorest two quintiles

and the Caribbean, countries that are close to Ecuador

of the population. Income of the poorest 40% of the

in 2012 HDI rank and population size are Venezuela

population rose 8.8% compared with 5.8% for the

%ROLYDULDQ5HSXEOLFRI DQG3HUXZKLFKKDYH+',V

average for the total population.44)

ranked 71 and 77 respectively.41)
<Table 9> Gini Index in Ecuador, 2000-2010

1-2-6. Poverty and Income Inequality

2000

56.59

2001

NA

Prior to 2004, poverty affected mostly rural and

2002

NA

indigenous households in Ecuador. In 1998, the

2003

55.06

indigenous population had a poverty rate of 87% for

2004

NA

2005

54.14

2006

53.20

all indigenous groups and 96% for those in the rural
highlands group, as compared with 61% for non-

2007

54.31

indigenous people. In 2004, extreme poverty was in the

2008

50.62

range of 56% to 71% for indigenous people in the rural

2009

49.43

2010

49.26

highlands, as compared to 25% of the non-indigenous

6RXUFH:RUOG%DQN

population.42)
Despite the lingering problems with ethnic minorities,

There are still significant challenges in terms of

economic growth in Ecuador has been inclusive, which

sustaining the achievements in reducing poverty and

has directly reduced poverty and inequality levels and

inequality. More than half of the Ecuadorian population

LQFUHDVHGWKHPLGGOHFODVV%HWZHHQDQG

continues to live in poverty or is vulnerable to again

income poverty (using the national poverty line) fell

falling below the poverty line, particularly in rural areas.

 ([SHFWHG \HDUV RI VFKRROLQJ WKH WRWDO QXPEHU RI \HDUV RI VFKRROLQJ D FKLOG RI VFKRROHQWUDQFH DJH FDQ H[SHFW WR UHFHLYH LI
SUHYDLOLQJSDWWHUQVRIDJHVSHFL¿FHQUROPHQWUDWHVVWD\WKHVDPHWKURXJKRXWWKHFKLOG VOLIH
 KWWSKGUXQGSRUJVLWHVGHIDXOW¿OHV&RXQWU\3UR¿OHV(&8SGI
 :RUOG%DQNKWWSJRZRUOGEDQNRUJ'-''8
43) INEC. various years. National Survey on Employment, Unemployment and Underemployment (ENEMDU).
 :RUOG%DQN(FXDGRU2YHUYLHZKWWSZZZZRUOGEDQNRUJHQFRXQWU\HFXDGRURYHUYLHZ ODVWXSGDWHG$SULO 
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Many of the improvements in social indicators are

The National System of Higher Education in Ecuador

a reflection of increased social and public investment

has experienced significant growth over the last 20

in infrastructure (schools, hospitals, roads) and

years. The Constitution passed in 2008 eliminated

policies that expanded access to social services such as

tuition fees for the public universities, in a step to make

primary education and public health. Targeted public

education more accessible to all. Ecuador's higher

45)

investments still largely depend on the oil sector.

education system consists of over 75 universities
educating some 625,000 students, of which about half

Ecuador's poverty and income inequality most

are public, and over 300 institutions that provide higher

affect indigenous, mixed race, and rural populations.

technical or vocational training. Most universities

The government has increased its social spending

provide a wide range of subject areas while polytechnics

to ameliorate these problems, but critics question

and some other schools specialize. Graduate level

the efficiency and implementation of its national

education is relatively immature in Ecuador, having

development plan. Nevertheless, the conditional cash

only started in 2000. Not all University professors have

transfer program, which requires participants' children

a Master's degree, and only some University presidents

to attend school and have medical check-ups, has

and research professors have doctoral degrees. The

helped improve educational attainment and healthcare

SUHPLHUXQLYHUVLW\LVWKH3RQWL¿FDO&DWKROLF8QLYHUVLW\

among poor children.

LQ4XLWRQRWHGIRULWVUHVHDUFKSURJUDPVLQ¿HOGVVXFK
as botany, archaeology, linguistics, and anthropology.

1-2-7. Education

It (along with other universities in Quito) attracts
numerous students from the U.S. and Europe who

The network of public education has been greatly

participate in study abroad programs.

expanded to promote the goal of universal literacy.
Primary education is free and compulsory for six years

The Ecuadorean congress in August 2010 approved

beginning at age six. Ecuador has made progress in

a new higher-education law that seeks to increase

making education available to disadvantaged classes

regulation of universities while bringing their programs

and ethnic groups and to women. Religious and

in line with the country's development needs. President

QRQGHQRPLQDWLRQDOSULYDWHVFKRROVDOVRSOD\DVLJQL¿FDQW

Correa stated that universities needed to be held more

role. Population growth and limited funding have placed

accountable and to play a more active role in promoting

great strains on the educational system, however, efforts

development in Ecuador. The law seeks to bring

are under way to adapt the curriculum to Ecuador’s

higher education in line with the needs of Ecuador's

cultural diversity.

indigenous minority, and requires private institutions of
higher education to reserve 5% of their places for full

Secondary education varies from seriously overcrowded

scholarships, with 10% receiving partial scholarships.46)

public institutions to elite private institutions emphasizing
bilingualism in English, French, or German. Very few
school teachers have any degree or higher education.

Although controversial, Correa's proposal seeks to
LPSURYHWKHTXDOLW\RIWHDFKLQJ%\DOOSURIHVVRUV

 KWWSZZZZRUOGEDQNRUJHQFRXQWU\HFXDGRURYHUYLHZ
46) Lloyd, M. 2010, 4 Aug. Ecuador Approves Higher Education Law with Some Concessions to Universities. The Chronicle of
Higher EducationKWWSFKURQLFOHFRPDUWLFOH(FXDGRU$SSURYHVVWKDVKVR1D*//GSXI
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must have at least a master's degree, and many will

and the Pentecostals. There is also a sizable Mormon

now be required to have a doctoral degree. Currently,

congregation. Quito, Ambato, and Guayaquil have been

Ecuador only has 250 full-time professors with

urban centers of Protestant activity, and many of the

doctorates, all from foreign institutions.

,QGLDQVRIWKH6LHUUDDQG2ULHQWHKDYHDOVRFRQYHUWHG
Many highlanders are practicing Catholics, and religion

,QRUGHUWRLQFUHDVHWKHSRRORITXDOL¿HGSURIHVVRUV

plays an important part in daily life.49)

the government has embarked on an ambitious
scholarship program that provides scholarships for

1-2-9. Health

postgraduate study abroad. In 2011 1,070 students
received the scholarships. In 2012 they expect over

Some of the greatest health problems in Ecuador today

3,000 students. The program requires the students

include malnutrition, diabetes, and heart disease, which

studying abroad to return to Ecuador for twice the

LVWKHOHDGLQJFDXVHRIGHDWK2WKHUFRPPRQSUREOHPV

amount of time the government sponsored their

include acute respiratory infections and diarrheic

47)

diseases, which have risen dramatically since 1990.

education abroad.

With the country's large agribusiness industry, the PanAs of 2009 the education system had 19 medical

$PHULFDQ+HDOWK2UJDQL]DWLRQ 3$+2 KDVIRXQGD

schools, all of which offer the required education

profound increase in the number of illnesses caused by

needed to obtain the title of Physician, but only 12

the use of pesticides and other agricultural chemicals.

of which offer postgraduate clinical training. Nine of
these universities are public, five are private and self-

Ecuador has improved its healthcare over the past

financed, and five are private and co-financed. The

decade by centralizing and attempting to organize

rapid growth of Ecuador's system of medical education

its system into regional units. Ecuador's Ministry of

has led to inevitable gaps that threaten its ability to

Public Health is said to cover approximately 30% of

sustain itself, such as the lack of well-trained faculty to

the population, and in total, there are more than 17,000

48)

physicians and 5,200 nurses working in the public

supply its medical schools.

system. Since the Free Maternal Child Health Law was
passed in September 1994, free reproductive health

1-2-8. Religion

services have been guaranteed for all.
Ecuador is overwhelmingly Roman Catholic.
The Roman Catholic Church plays a significant

Many factors have made across-the-board medical

role in education and social services and influences

service nearly impossible. Although Ecuador's rural

the selection of significant places for festivals and

population has dropped from around 70% in 1950 to

pilgrimage sites, such as Quinche in the north and

33% by 2012, the combination of 40-plus indigenous

%LEOLiQLQWKHVRXWK3URWHVWDQWLVPFRQWLQXHVWRJURZ

groups, numerous languages, and populations in remote

rapidly, particularly among the disadvantaged; the

areas, all contribute to the difficulty in setting up an

largest groups are the non-Pentecostal Evangelicals

equitable healthcare system.

 0LOODUG % DQG 0LOODUG '  +LJKHU (GXFDWLRQ LQ (FXDGRU 3DFKDPDPD 6SHFWUXP RI 7UHDVXUHV -XQH  KWWSZZZ
SDFKDPDPDVSHFWUXPRIWUHDVXUHVFRPKLJKHUHGXFDWLRQLQHFXDGRUKWPO
48) Joffre, C.P. et al. 2013. Medical Education in Ecuador. Med Teach  KWWSZZZQFELQOPQLKJRYSXEPHG
 (GLWHGDQGDGDSWHGIURPKWWSZZZEULWDQQLFDFRP(%FKHFNHGWRSLF(FXDGRU(FXDGRUIURPWKHODWHWKFHQWXU\
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Many of Ecuador's poorest, who live in the central

for their problems, and often have turned to populist, anti-

provinces, Amazonia and urban shantytowns, receive

WUDGLWLRQDOSDUW\FDQGLGDWHVWRJRYHUQ%HWZHHQWKH\HDUV

no medical treatment from the two main public sources

1996 and 2006 Ecuador had seven different presidents.

- the Public Health Ministry and the Social Security

Political instability and lack of governance were the norm

Institute. Estimates suggest that as much as 20% to 30%

during that period.

of Ecuador's population lack immediate access to health
services, and 70% are without health insurance and do

Ecuador is active in many multilateral and international

not have the means to pay for care. These marginalized

organizations and regional groups such as the Union

groups often rely on traditional medicine and aid from

of South American Nations (UNASUR), which has

50)

YROXQWHHUVDQG1*2V

Secretariat Headquarters located in Quito. UNASUR
promotes political, economic, and security coordination.

1-2-10. Effects of Social Factors

Ecuador is also in the 33-member Community of Latin
American and Caribbean States (CELAC) to boost

Ecuador has made great strides in recent years to

regional integration and cooperation; it does not include

improve health and education indicators and to improve

Canada and the United States. It held its first summit in

the well-being of the population as a whole. Income

HDUO\(FXDGRULVDOVRDSDUWRIWKH2UJDQL]DWLRQ

inequality is decreasing, although it is still very high.

RI$PHULFDQ6WDWHV 2$6 DQGPDQ\RILWVDVVRFLDWHG

Ethnic minorities, especially those in remote rural areas,

bodies as well as the United Nations and its Economic

still suffer from lack of services and are vulnerable to

Commission for Latin America and the Caribbean

falling below the poverty line. With the right incentives,

(ECLAC).

communities could be more engaged in eco-tourism,
traditional crafts, indigenous medicines and other forest

1-3-1. Election of President Rafael Correa Delgado

products to protect the country’s megadiversity and
LPSURYHWKHLURZQOLYHV:DWHU)XQGVDUHD¿UVWVWHSWR

Ecuador ended a decade of political and economic

providing such an incentive. Indigenous communities,

instability with the election of Rafael Correa, a left-

particularly women, need to be consulted and trained in

leaning U.S.-trained economist, in late 2006. His first

how to best protect the watershed and how the funds can

term was cut short by a new constitution that he had

best be used.

supported during the campaign. The new constitution,
written by an elected Constituent Assembly, was

1-3. Political Factors

approved with 64% of the vote in September 2008 and
ZHQWLQWRHIIHFWLQ2FWREHU7KHFRQVWLWXWLRQ

Ecuador has a relatively long experience with

increased the power of the president and allowed the

democracy, but it has been marked by frequent cycles of

president to run for two consecutive terms. As required

instability. Since its independence in 1830, regionalism

under the new constitution, new elections were then

and individual personalities have defined Ecuador’s

organized for President, Vice President, Members of the

political culture. Following a return to democracy

unicameral National Assembly, and provincial and local

in 1979 after nine years of military rule, party splits,

RI¿FHV,Q$SULO&RUUHDZRQWKHSUHVLGHQF\LQWKH

bureaucratic ineptitude, and corruption proliferated.

ILUVWURXQGDQGKLVSDUW\$OLDQ]D3DtV $3 ZRQWKH

Voters have periodically blamed incumbent governments

most seats in Congress, although not a majority.

 KWWSZZZSEVRUJIURQWOLQHZRUOGURXJKHFXDGRUBKHDOWKOLQNVKWPO
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President Correa describes his ideology as a “Citizens’

freedom of the press in Ecuador” and has weakened

Revolution,” but maintains that it responds to conditions

judicial independence. Recently, President Correa

in Ecuador and is not a replication of the policies of now-

WKURXJKWKH2$6KDVVXSSRUWHGDUHGXFWLRQLQWKH

GHFHDVHG9HQH]XHODQ3UHVLGHQW+XJR&KiYH]3UHVLGHQW

budget of the Inter-American Commission on Human

Correa’s populist approach weaves together themes of

Rights (IACHR) and its Special Rapporteur on Freedom

economic justice and Andean pride with a critique of the

of Expression through a series of proposed reforms

traditional partisanship of Ecuadorian politics. President

that were ultimately tabled in March 2013. Although

Correa clashed repeatedly with the police and with the

FRXQWULHVVXFKDV(FXDGRU%ROLYLDDQG9HQH]XHODWULHG

press from 2010-11.

WRZHDNHQWKH,$&+5¶VLQÀXHQFHDQGSRZHUDWDVSHFLDO
VHVVLRQRIWKH2$6*HQHUDO$VVHPEO\RQ0DUFK

&RUUHD¶V¿UVWIXOOWHUP  ZDVVXSSRUWHGE\D
few years of strong economic growth and the adoption

WKHYDVWPDMRULW\RI2$6PHPEHUVWDWHVUHMHFWHG
the effort.

of populist economic policies that included significant
public investment including cash transfer programs to

In June 2013, Ecuador’s National Assembly passed

WKRVHOLYLQJLQSRYHUW\6LQFHFRPLQJWRRI¿FH3UHVLGHQW

a new mining law by a large margin. The law attempts

Correa has increased social spending, expanded

to regulate mining, as the country wants to reduce the

government control over strategic sectors, and attempted

economy’s dependence on revenues from oil exports.

to ensure that a greater share of natural resource revenues

The new law eases terms for small-and medium-size

JRWRWKHVWDWH+HKDV¿QDQFHGDPELWLRXVVRFLDOVSHQGLQJ

mining projects in Ecuador by delaying the windfall

using revenues generated by the energy sector (mainly

tax until miners have recovered their initial investment

oil) and through loans from China based on forward oil

and clarifies guidelines and regulations for mining

VDOHV$FFRUGLQJWRWKH:RUOG%DQNWRGD\(FXDGRULVDQ

operations. Many large mining companies, however,

upper middle income country. The poverty rate in urban

remain concerned about the large tax burden placed

areas declined from 49% in 2002 to roughly 32% in

on them by the government. In advance of the bill’s

2011, with a similar notable decline in extreme poverty

passage, a Canadian company pulled out of the

from 19% to 10% respectively.

enormous Fruta del Norte gold mine project because
of concerns about the government’s high taxation on

Correa won a landside re-election on February 17,

SURMHFWSUR¿WV

2013, with 57% of the vote. In addition to the presidency,
Correa’s AP movement won a strong congressional

The new law was also controversial and opposed

majority, gaining two-thirds of the seats in the 137-seat

E\WKHXPEUHOODLQGLJHQRXVRUJDQL]DWLRQ&21$,(

National Assembly. President Correa began his new four-

because it did not make binding a requirement for prior

year term on May 20, 2013.

consultation with indigenous groups. Ecuador’s large
indigenous population has become increasingly active
politically. While support from indigenous groups was

1-3-2. Controversial Legal Decisions

important when Correa came to power, many including
Human Rights Watch maintains, however, that
President Correa has used his power to “undercut

&21$,(KDYHEHFRPHYRFDOFULWLFVRIKLVDSSURDFKWR
the development of natural resources.51)

 KWWSZZZIDVRUJVJSFUVURZ5SGI
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1-3-3. Effects of Political Factors
President Rafael Correa is a strong leader who has led
his country on a solid economic path since he was elected
in 2006. He won election to a third term by a wide
majority in 2013. He has introduced economic and social
measures that have improved the economic situation and
lifted large numbers of people out of poverty. Much of
the increased government spending has depended on oil
export revenues and loans from China. The President
has promoted both economic development and social
inclusion; these policies have often been contradictory.

3KRWRFRXUWHV\-DLPH8PDTXLQJD)21$*

<Picture 2> Quito Watershed in Protected Area

While the president still remains popular, such actions
as his rejection of the Yasuni-ITT initiative (see Section

At the same time, the national environmental policy

1-4 below) and his efforts to expand petroleum and

(2011) is attempting to reverse the process. The policy

mining concessions have made some indigenous groups

SURSRVHVWRLQFUHDVHSURWHFWHGDUHDVIRUFRQVHUYDWLRQ

distrustful of his promises. The Water Funds so far

by 5%; reduce the deforestation rate by 30%; remediate

continue to support environmental protection, improved

60% of environmental liabilities; and reduce the threat of

water quality and remote communities in upstream areas.

climate change from the ecosystem vulnerability index.54)

Efforts such as Water Funds may be a means to gain the

Picture 2 shows one of the protected watersheds that

support of some of the neglected minorities.

provides water to Quito.

1-4. Environmental Factors

1-4-1. Threats to Ecuador’s Environment

The Republic of Ecuador is one of the most biodiverse

$FFRUGLQJWRWKH)RRGDQG$JULFXOWXUH2UJDQL]DWLRQ

countries in the world, with almost 20,000 species of

RIWKH8QLWHG1DWLRQV )$2 (FXDGRUKDVWKHKLJKHVW

plants, over 1,500 species of birds and more than 840

deforestation rate in South America (1.8% annually

species of reptiles and amphibians, and 341 species

between 2000 and 2008), losing about 198,000 ha

52)

Ecuador also has one of the highest

SHU\HDU2LOH[SORUDWLRQORJJLQJDQGURDGEXLOGLQJ

deforestation rates and the worst environmental record in

have had a disastrous impact on Ecuador's primary

South America. It is on a path of destruction, as it claims

rainforests, which now cover less than 15% of the

of mammals

53)

copious amounts of raw materials.

country's land mass. The country’s annual deforestation
rate in the early 2000s neared -2%, which equates to
about 197,600 hectares (ha) per year.55)

52) %XWOHU5$-DQ(FXDGRU(QYLURQPHQWDO3UR¿OH0RQJDED\FRP$3ODFH2XWRI7LPH7URSLFDO5DLQIRUHVWVDQGWKH
Perils They FaceKWWSUDLQIRUHVWVPRQJDED\FRPHFXDGRUKWP $FFHVVHG0D\ 
 2VERUQ%(1DWXUHWKH5LJKWV%HDUHU$6WUXJJOHRI$FFHSWDQFHDQG$SSOLFDWLRQLQ(FXDGRU%$7KHVLV0LGGOHEXU\&ROOHJH
54) Ministry of Environment. 2011. National Environmental Policy.
55) Ibid.
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In order to mitigate the impact of deforestation, the

spilled 17 million gallons of crude oil into the local

Ministry of Environment has implemented the Social

river systems, dumped more than 20 billion gallons of

)RUHVWU\³6RFLR±%RVTXH´3URJUDPDQGWKH³1DWLRQDO

toxic drilling by-products, and cleared forest for access

Afforestation and Reforestation Program” which plans

roads, exploration, and production activities. As of the

to reforest 1 million ha in a 20-year period, or an average

mid-1990s, lands once used for farming lay bare and

56)

of 50,000 ha per year. While the rate of deforestation

hundreds of waste pits remained. In August 1992, a

KDVGHFUHDVHGLQUHFHQW\HDUVRYHUWKH¿UVWWKUHHPRQWKV

pipeline rupture caused a 275,000-gallon (1,040m3)

of 2013 Ecuador lost 9,075 ha of mostly tropical

spill that caused the Rio Napo to run black for days and

lowland forests, which is a 300% spike in deforestation

IRUFHGGRZQVWUHDP3HUXDQG%UD]LOWRGHFODUHQDWLRQDO

57)

from the same timeframe in 2012. After an area has

states of emergency for the affected regions.

been logged and abandoned, settlers follow logging
roads and set up homesteads, slashing, and burning the
surrounding forest for agriculture, and cattle pasture.

2ULJLQDOO\LWDSSHDUHGWKDW7H[DFRPLJKWSXOORXWRI
WKH2ULHQWHZLWKRXWUHSDUDWLRQVWRWKHSHRSOHZKRVH
environment was so seriously degraded, but widespread

Small and large-scale metal mining is also a problem,

protests by indigenous peoples, environmentalists,

which can cause disastrous impactson the environment.

and human-rights organizations forced Texaco into

This type of mining requires toxic chemicals, such as

negotiations. In response to the insufficient clean-

mercury and cyanide, to separate the precious metals from

up gesture payment of $5-10 million dollars that

other poisonous substances, like cadmium and arsenic.

Texaco offered, along with widespread environmental

The chemicals contaminate the entire biosphere of air,

degradation and serious health problems among local

land and water, and can kill animals and pose a health

SHRSOHVDFODVVDFWLRQODZVXLWZDV¿OHGDJDLQVW7H[DFR

hazard for miners and nearby villagers. Mining also

in the U.S. on behalf of 30,000 people affected by the

creates enormous holes in the earth that stretch for many

oil company's operations.

kilometres as well as millions of tons of solid and liquid
waste from dynamite explosions and deforestation.58)

In accordance with the United Nations Framework
Convention on Climate Change, the Ecuadorian

The impact of oil exploitation in Eastern Ecuador is

government has developed a National Strategy on

now notorious as a result of a long-running $6 billion

Climate Change which contains three Plans (Adaptation,

lawsuit involving 30,000 Amazon forest dwellers

Mitigation, Creation, and Strengthening of Conditions).

and Texaco, once one of the world's largest energy

This instrument and its respective plans were designed

companies (now part of Chevron). It is estimated that

to mitigate the impacts of climate change and risk

GXULQJWKH\HDUVWKDW7H[DFRRSHUDWHGLQWKH2ULHQWH

management that are already being felt in the agricultural

region of the Western Amazon, the oil company

sectors.

 )RUHVW*RYHUQDQFHLQ(FXDGRU,7720$(
57) %XWOHU5$6HSW'HIRUHVWDWLRQ6XUJHVDV(FXDGRU.LOOV$PD]RQ3URWHFWLRQ3ODQ0RQJDED\FRP$3ODFH2XWRI7LPH
Tropical Rainforests and the Perils They FaceKWWSUDLQIRUHVWVPRJDED\FRPHFXDGRUKWP $FFHVVHG0D\
58) Zorrilla, C. 2012, 12 May. La Minería De Cobre y Sus Impactos en El Ecuador. Lalineadefuego.
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1-4-2. Introduction of Water Trust Funds

two Reserves cover over 520,000 ha and are part of
the country’s national park system, managed by the

In Quito, threats to water resources led to the creation

Ministry of the Environment (Picture 3).

RI WKH ZDWHU WUXVW IXQG )21$* LQ HDUO\  WR
¿QDQFHPDQDJHPHQWDQGFRQVHUYDWLRQRIVXUURXQGLQJ
watersheds. Water users, whether they are city dwellers,
farmers, or electricity consumers, are frequently not
even aware of the source of their water. Drinking
water is provided by a municipal public company, the
Quito Metropolitan Area Potable Water and Sewage
Company [Empresa Metropolitana de Alcantarillado y
Agua Potable de Quito (EMAAP-Q)], supplying over
260,000 homes. Consumption is expected to increase
by about 50% by the year 2025, increasing pressure

3KRWRFRXUWHV\)21$*

<Picture 3> Cuyuja River in Protected Area of Napo Province

on water resources. At the same time, financing for
expanding supply is tight.

Their natural ecosystems are characterized by
SiUDPRVKLJKDOWLWXGH$QGHDQJUDVVODQGVDQGFORXG

About 80% of Quito’s drinking water comes from

forests recognized for their capacity to retain humidity

two protected areas, the Cayambe Coca Ecological

and regulate water flows. See the map of Ecuador’s

Reserve and the Antisana Ecological Reserve. The

protected areas in Figure 10.

6RXUFH,QVWLWXWR1DFLRQDOGH(VWDGtVWLFD\&HQVRV

<Figure 10> Protected Areas in Ecuador
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Although the Cayambe Coca and Antisana Ecological

WKHWZR5HVHUYHV)XQGDFLyQ$QWLVDQD¶VDQDO\VLVVLQJOHG

Reserves are formally protected for conservation, they

out a number of actions for improving information and

IDFHDQXPEHURIWKUHDWV2YHUSHRSOHOLYHLQ

protecting the local hydrology.

communities and agricultural cooperatives in the areas
surrounding the Reserves. Their principal activity is
dairy production and the sale of timber. Communities
with more than 7,000 people are found within Cayambe
Coca. They require water for their crops and have
ancestral rights to use the grasslands for extensive cattle
UDLVLQJ3LFWXUHVKRZVZRPHQZRUNLQJLQWKH)21$*
program in Cuyuja, Napo.
3KRWRFRXUWHV\)21$*

<Picture 5> Natural Paramos Are Threatened by Unsustainable
Agricultural Practices in Highland Areas

Although the land within the reserves is technically
patrimony of the government, the original landowners
were never compensated for their loss of land title.
Continuing land conflicts have meant that land may
need to be bought or compensation paid (for example,
conservation easements or payments for environmental
3KRWRFRXUWHV\/RUHQD&RURQHO@

<Picture 4> FONAG Program in Cuyuja, Napo in the Andean
Highlands outside Quito

services designed to encourage more appropriate land
uses) to ensure the protection of water sources.

Unsustainable agricultural practices, such as overgrazing

In order to protect these water sources in the upper

and burning of the grasslands, affect the viability of the

watershed areas, effective systems are needed to control

SiUDPRV7KHSiUDPRVFRQVLVWRIPRVWO\JODFLHUIRUPHG

illegal logging, hunting, fishing, burning, overgrazing

valleys and plains with a large variety of lakes, peat

and trash disposal. To improve or protect hydrological

bogs and grass wetlands provide environmental services

functions, special measures may be needed to protect

including water resources to more than 100 million

waterholes, prevent erosion, and stabilize stream banks

people.

and slopes. To reduce the human pressures in critical
watershed areas, it is necessary to promote sustainable

The drainage of wetlands has negative impacts on
water retention, and the combination of grazing and

resource use by local communities, such as sustainable
agricultural practices.

EXUQLQJRIWKHSiUDPRUHGXFHVVRLOPRLVWXUHFRQWHQW
(see Picture 5). The loss of vegetative cover can lead

The Ecuadorian park service, Sistema Nacional de Areas

to erosion processes, and the subsequent sediment load

3URWHJLGDVODFNVVXI¿FLHQWUHVRXUFHVWRLPSOHPHQWWKHVH

could affect water quality, particularly for drinking

measures, so it developed with others. For example, as

purposes. To control these threats, the Ministry of

)21$*LVGHGLFDWHGWR¿QDQFLQJZDWHUVKHGSURWHFWLRQ

(QYLURQPHQW KLUHG D ORFDO HQYLURQPHQWDO 1*2

around Quito, it complements other conservation efforts

)XQGDFLyQ$QWLVDQDWRGHVLJQPDQDJHPHQWSODQVIRU

underway.
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As discussed in chapter III-2 below, the aim of the

affected by mining, wants Ecuador to be declared a

fund is to collect payments from water users and channel

FRXQWU\IUHHRIODUJHVFDOHPLQLQJ´DQGLVFDOOLQJIRUDOO

these funds towards watershed protection activities. The

foreign mining corporations to pull out of the country.

fund is managed by an independent financial manager.

Monoculture oil-palm expansion is also affecting Afro-

)21$*VWDIIHVWLPDWHWKDWWKHLUSURJUDPVDQGSURMHFWV

descendants and indigenous populations in Ecuador,

have benefited approximately 500,000 ha of land and

particularly in the biologically diverse Cayapas-Mataje

59)

2,500 people in the watersheds.

Ecological Reserve in Esmeraldas. Local activists report
oil palm companies are increasingly moving into the

1-4-3. Protection vs. Exploitation of Resources

northern coastal province of Esmeraldas, which is a
traditional Afro-Ecuadorian zone. This is having a direct

Much of Ecuador's wealth lies in the Amazon rainforest
region where some indigenous populations still live in

VRFLDODQGHQYLURQPHQWDOLPSDFWRQLQGLJHQRXV$ZiDQG
Chachi villages, including land appropriation.60)

voluntary isolation. Ecuador produces 400,000 barrels
(47,000 MT) of oil per day, and an estimated additional

These initiatives led to the creation of the Yasuni

900 million barrels (106 million MT) of oil reserve has

Ishpingo Tambococha Tiputini Trust Fund (Yasuni-ITT

EHHQLGHQWL¿HGLQWKHKHDUWRIWKHELRGLYHUVHUDLQIRUHVW

Trust Fund) for receipt of contributions from supporters

,QOLJKWRIHFRORJLFDOFRQFHUQV±LQFOXGLQJWKHIXWXUH

of Ecuador’s historical decision to forego the extraction

RILQGLJHQRXVSRSXODWLRQV±LQ-XQH(FXDGRULDQ

RIWKH<DVXQL,77RLO¿HOGV DERXWPLOOLRQEDUUHOV

officials indicated to the UN that Ecuador would ban

or 100 million MT, about 20% of Ecuador’s total

exploitation of huge oil reserves if compensated by the

UHVHUYHV 7KHFRQWULEXWLRQVZHUHWR¿QDQFHUHQHZDEOH

international community for its effort to save the Amazon

energy and sustainable development investments such

region and its indigenous inhabitants from ecological

as avoidance of deforestation and conservation of

collapse. The hope was to raise some $350 million per year,

ecosystems. The United Nations Development Program

which is equivalent to 50% of what the state would earn from

81'3 ¶V0XOWLSDUWQHU7UXVW)XQG2I¿FHDGPLQLVWHUV

petroleum extraction. In the spirit of co-responsibility, the

the fund.61)

people of Ecuador would make an in-kind contribution
of the balance in global environmental goods.

Through this initiative, Ecuador was planning to
gradually change its energy matrix from fossil fuel to

Moreover, in September 2007, the Ecuadorian government

renewable energy sources. The Yasuni initiative was

for the fourth time ordered the suspension of all activities

expected to avoid the emission of 407 million MT of

at the controversial Junin open pit copper mining project

FDUERQGLR[LGH &22) by foregoing extraction and burning

located in the ecologically diverse Tropical Andes of

of fossil fuels, protecting one of the most bio-diverse

Ecuador. The National Coordinator for the Defence

regions of the world and maintaining the livelihoods of

of Life and Sovereignty, an umbrella body of social

the area's indigenous people. In addition, it would reduce

organizations formed by local residents in communities

deforestation and promote reforestation nationally.

 0DUWD(FKDYDUULDDQG3DXOLQD$UUR\R)LQDQFLQJ:DWHUVKHG&RQVHUYDWLRQ7KH)21$*:DWHU)XQGLQ4XLWR(FXDGRU
3UHSDUHGE\0DUWD(FKDYDUULD(FRGHFLVLyQLQFROODERUDWLRQZLWK3DXOLQD$UUR\R7KH1DWXUH&RQVHUYDQF\
 0LQRULW\5LJKWV*URXS,QWHUQDWLRQDO:RUOG'LUHFWRU\RI0LQRULWLHVDQG,QGLJHQRXV3HRSOHV(FXDGRU2YHUYLHZKWWS
ZZZUHIZRUOGRUJGRFLGFFKWPO $FFHVVHG$SULO
 81'30XOWLSDUWQHU7UXVW)XQG2I¿FHKWWSPSWIXQGSRUJ\DVXQL
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Ecuador's fight to save Yasuni National Park has

proposal, which aimed to prevent petroleum and mining

attracted support from conservationists around the

activities in the Amazon through monetary contributions

ZRUOGLQFOXGLQJVXFKHPLQHQW¿JXUHVDVWKHVFLHQWLVWV

from rich nations as compensation for leaving the oil in

-DQH*RRGDOODQG(GZDUG2:LOVRQWKH+ROO\ZRRG

the ground.63) He announced that Petro Amazonas, the

actors Leonardo DiCaprio and Edward Norton, the

state-run oil company, would initiate plans to exploit the

former US vice-president Al Gore and the Secretary

Ishpingo, Tambococha, and Tiputini oil fields that lie

62)

*HQHUDORIWKH8QLWHG1DWLRQV%DQ.LPRRQ

beneath the eastern part of Yasuni National Park within
weeks.64) Along with Correa’s executive decision to tap

The Yasuni National Park is one of the most biodiverse

into the estimated 800 million barrels (95 million metric

ORFDWLRQVLQWKHZRUOGKRPHWRVSHFLHVRIELUGV

WRQV RIFUXGHRLOLQWKH<DVXQL%DVLQWKHIRUWKFRPLQJ

2,274 species of trees and bushes, more than 382 species

surge in mineral mining threatens to devastate the

RIIUHVKZDWHU¿VKDWOHDVWVSHFLHVRIPDPPDOV

country’s environment and natural resources.

species of amphibians, and 121 species of reptiles. There
are also more than 100,000 species of insects per hectare,

The decision by President Correa came at a time
of conflict and recent violence in the Park. In March

the highest number in the world.

2013, members of the isolated Tagaeri-Taromenane
,YRQQH%DNLWKH6HFUHWDU\RI6WDWHIRUWKH<DVXQL,77

group killed two Waorani, and a retaliatory attack by

Initiative, explained in May 2013 that the Initiative is

the Waorani led to several deaths. It is expected that

the emblematic project of the Ecuadorian government.

increased drilling, road building, and industrial activity in

To avoid the environmental destruction caused by

the park will exacerbate an already tense situation, as the

oil exploration in one of the areas with the greatest

7DJDHUL7DURPHQDQH¿QGWKHPVHOYHVHQFURDFKHGXSRQ65)

biological and cultural diversity of the Amazon, the
government has committed itself to a permanent ban

The origin of the Yasuni-ITT proposal has its roots in

on oil production in the Ishpingo-Tambococha-Tiputini

FLYLOVRFLHW\,WEHJDQDVDFDOOE\&21$,(LQIRU

,77 RLO¿HOGVORFDWHGLQ<DVXQL

a moratorium on drilling in Yasuni national park, which
then became a central component of later efforts by civil

Despite all the efforts to save the Yasuni forest and

society groups and academics to put forth a vision for a

its indigenous people and species, however, economic

post-petroleum economy in Ecuador. Many people in

considerations trumped protection of the environment

(FXDGRUDUHVWLOO¿JKWLQJDJDLQVWSHWUROHXPDQGPLQLQJ

in Yasuni, and the human-induced degradation of

interests, and they intend to protect the Yasuni National

Ecuador’s environment continues. In August 2013

Park for the future.

President Correa terminated the historic Yasuni-ITT

62) Johnson, S. 2013, 10 May. Saving Yasuni: Can a Revolutionary Plan Protect the Rainforest from Commercial Exploitation?.
The Independent KWWSZZZLQGHSHQGHQWFRXNHQYLURQPHQWJUHHQOLYLQJVDYLQJ\DVXQLFDQDUHYROXWLRQDU\SODQSURWHFWWKH
rainforest-from-commercial-exploitation-8523192.html
63) Valencia, A. 2013, 16 Aug. Ecuador to Open Amazon's Yasuni Basin to Oil Drilling. Reuters. (Accessed 10 May 2014)
64) Indigenous Groups and Civil Society Vow Resistance. 2014, 16 Aug. Amazon WatchKWWSDPD]RQZDWFKRUJQHZV
ecuador-president-pulls-plug-on-innovative-yasuni-itt-initiative
65) Ibid.
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1-4-4. Effects of Environmental Factors

0.14% in 2006.66) Expenditures on Information and
Communication Technology (ICT) as a percentage

The contradictory policies of the government with

of GDP were much higher at 5.26% in 2008. These

regard to the environment have caused unrest and

expenditures include computer hardware, software

some instability. The internationally-acclaimed effort

and services; computer and network systems

to protect an area of the Amazon (Yasuni-ITT reserve)

integration; Web hosting, data processing, other

was suddenly rejected in August 2013, because

services and communications services (voice and data

the international community had not come up with

communications services); and wired and wireless

sufficient funds. This may have undermined President

communications equipment. High-technology exports

Correa’s credibility in working for protection of this

amounted to only 2.5% of total exports. These include

fragile ecosystem. Perhaps the proposal was ahead of

aerospace equipment, computers, pharmaceuticals,

its time. The Water Funds, on the other hand, have now

scientific instruments, and electrical machinery. This

been operating on similar principles for 14 years, paid

level is the lowest it has been since 1991. Throughout the

for by users of the water source that is protected. The

period 1992 to 2011, the percentage had stayed above

Funds could provide an economically-sound model

3.2%.67)

for protection of large ecosystems, such as the Amazon
rainforest. However, concessions to large oil and mining

Ecuador has taken a number of actions to promote the

companies are not easily compatible with environmental

development of science and technology infrastructure.

protection. Prior consultation with communities living in

The National Innovation System of Ecuador was

the watershed and compensation to them from royalties

developed by the SecretariaNacional de Ciencia y

is essential, as well as enforcement of environmental

Tecnologia (SENACYT or National Science and

regulations. The views of the local communities on how

Technology Department). The system invests in science

best to preserve the forest would be a valuable input to

and technology as a contribution to economic and

such a program.

social development, and promotes collaboration among
government, academic institutions, and the private

1-5. Technical Factors
1-5-1. Research & Development

VHFWRU,WVDFWLYLWLHVLQFOXGH
3URPRWLRQRIKXPDQVRFLDODQGSURGXFWLYHGHYHORSPHQW
'LIIXVLRQRIVFLHQFHWHFKQRORJ\DQGLQQRYDWLRQ

Gross expenditures on research and development

6\QWKHVLVDQGFRQYHUJHQFH

(GERD) as a percentage of GDP in Ecuador were

6WUHQJWKHQLQJRIWKHQHWZRUNDQG

very small in 2008 (the latest available) at 0.26%; it

6XVWDLQDEOHIXQGLQJ

was even lower in earlier years at 0.15% in 2007 and

 81'DWD$:RUOGRI,QIRUPDWLRQKWWSGDWDXQRUJ'DWDDVS["T 5HVHDUFKDQGGHYHORSPHQWH[SHQGLWXUH G 81(6&2 I V
HULHV$67B6&*(5'*'3
 0DVVRQ * DQG /XLV -  0HDVXUHV RI 6FLHQFH DQG 7HFKQRORJ\ LQ (FXDGRU KWWSZRUNVEHSUHVVFRPFJLYLHZFRQWHQW
FJL"DUWLFOH  FRQWH[W MRVHBOXLVBPDVVRQBJXHUUD
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<Table 10> Institutions Participating in Science and Technology Activities
Universities

Subjects

- Autonomous National Institute of Livestock (Pecuary) Research
- National Polytechnic School:
- Army Polytechnic School:
- Superior Polytechnic School of Chimborazo:
- Superior Polytechnic School of Coastal Areas:
- University of Cuenca:
- Technical University of Machala:
- University of Azuay:
- International University of Ecuador:
- Equinoccial Technological University
- Private Technical University of Loja:
- Catholic University of Santiago Guayaquil:

- Agro-forestry, Agro-livestock and Agro-industrial sectors
- Engineering
- Physics, Chemistry, Microbiology, Environment, and Geophysics
- Electronics and Mechanical Sciences
- Anthropology, Economics, Coastal studies, Informatics and Robotics
- Microbiology and Hydraulics
- Agro-livestock
- Environmental Studies, Economics
- Mechanics
- Technology transfer
- Research and Technology Transfer, Extension, and Services Center
- Research and Development System (SINDE)

Government Institutions
- Latin American Faculty of Social Sciences, Ecuador:
- Ecuadorian Forest, Natural and Wildlife Areas Institute:
- National Institute of Energy:
- National Institute of Meteorology and Hydrology:
- National Fishing Institute:
- National Center of Aquaculture and Marine Research:
- Ecuadorian Institute of Standardization:

Technological Impact Studies
- Local biodiversity
- Energy
- “Charles Darwin” Research Station Research and Marine Conservation
- Economic, technological, and biological research on fisheries
- Aquaculture
- Metrology and Standardization

6RXUFH5HG,EHURDPHULFDQDGH,QGLFDGRUHVGH&LHQFLD\7HFQRORJtD 5,&<7 ZZZULF\WRUJ

3ULRULW\HFRQRPLFVHFWRUVLQWKHV\VWHPDUHVXVWDLQDEOH

environmental institutes, libraries, and laboratories.

agriculture; environment and sustainable development;

Agricultural research is concentrated in the laboratories

renewable energy alternatives; information and communication

of the National Institute of Agricultural Research. Major

WHFKQRORJLHVELRWHFKQRORJ\DQGRWKHUVFLHQWL¿FUHVHDUFK

research establishments are maintained by French and

areas. The main contributors to the process have been

U.S. foreign assistance organizations.68)

universities and government.
1-5-2. Incentives for Scientists69)
Table 10 shows the institutions with science and
technology progammes and their specializations. It is

President Correa introduced in 2010 a program that

clear that research and development in agro-industry,

would provide incentives to attract senior Ecuadorian

livestock, fisheries and aquaculture, environment,

scientists living abroad and senior scientists from the

water, forests, biodiversity and coastal zone and marine

developed world, active or retired, to come and work in

research are important focus areas.

Ecuador. Under the plan, 48 scientists are to be invited to
come to Ecuador for up to a year to teach at universities,

Much research takes place outside the universities.

or collaborate in research centers or state-owned

The Pan American Center for Geographical Studies and

companies. The government has allocated $1.7 million

Research at the Military Geographical Institute in Quito

to the program. It is hoped to improve the research on

conducts geographic and environmental research and

science and technology at local universities.

postgraduate training. The same building houses other

 (FXDGRU(GXFDWLRQKWWSZZZEULWDQQLFDFRP(%FKHFNHGWRSLF3DQDPHULFDQ&HQWHUIRU*HRJUDSKLF6WXGLHVDQG,QYHVWLJDWLRQ
69) Hirschfeld, D. 2010, 16 Aug. Ecuador Opens its Doors to Senior Scientists. SciDevNetKWWSZZZVFLGHYQHWJOREDOPLJUDWLRQ
QHZVHFXDGRURSH/RFDOELRGLYHUVLW\QVLWVGRRUVWRVHQLRUVFLHQWLVWVKWPO
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Ecuador is also attracting scientists and researchers

GH4XLWRLQFROODERUDWLRQZLWK%RVWRQ8QLYHUVLW\,WLVWKH

to develop new medicines, petrochemical and solar

steward of 638 hectares of primary lowland rainforest

technology near the remarkably biodiverse Amazon rain

DSSUR[LPDWHO\NPIURP4XLWR7%6LVVLWXDWHGRQ

IRUHVW7KHSODQQHG&LW\RI.QRZOHGJHLVSURSRVHGIRU

the north bank of the Tiputini River, a southern tributary

70)

Yachay, in the northern fringes of Ecuador's highlands.

RIWKH1DSR5LYHUZLWKLQWKH<DVXQt%LRVSKHUH5HVHUYH

The Correa administration hopes the high-tech center

Its primary activities are associated with research

at Yachay will one day compete and collaborate with

and education. Located within one of the world’s last

Silicon Valley in the U.S., the Republic of Korea, Japan,

wilderness areas, the main goal is to better understand

and the other great innovation centers of the world.

nature so that appropriate and effective conservation
VWUDWHJLHVPD\EHLPSOHPHQWHG6FLHQWLVWVFRPHWR7%6

The city is planned around a university and a special

to conduct research on a wide array of topics ranging

economic development zone. Within the city there will

from cataloguing the regional megadiversity to animal

be public research institutions and technological parks of

behaviour to global climate change.73)

knowledge as incubators for innovation. The government
has purchased a 44 km2 plot of land in Yachayon which a

0XFKRIWKHHIIRUWLQ7%6LVGHGLFDWHGWRHQYLURQPHQWDO

number of abandoned buildings stand, in various states of

education. About 85% of visitors to the station are

disrepair. These are now being preserved, rehabilitated,

students in organized groups that come for relatively

and integrated into the university section of the

VKRUWYLVLWV7%6KRSHVWRUDLVHDZDUHQHVVDERXWWKH

development. It could take decades for the full vision of

wonders of the rainforest, pressures upon it, and the

Yachay to be realized. The Correa government hopes to

justification for maintaining it. The rest of our visitors

rapidly transform the country into a global powerhouse.

DUHHVVHQWLDOO\VFLHQWL¿FLQYHVWLJDWRUVZKRPDNHHIIRUWV

In fact, Ecuador's government has partnered with and

to learn more about sustainable management of this

plans to model Yachay on the Republic of Korea's

complex ecosystem in order to share the knowledge with

71)

Incheon Free Economic Zone.

the world.

1-5-3. Research and Development in Biological

1-5-4. Technology in Major Industries

Diversity
In Ecuador, the oil sector accounts for a sizeable
The Yasuni Scientific Research Station (YRS) was

portion of all export earnings and represents one-

FUHDWHGLQDQGLVRSHUDWHGWKH6FKRRORI%LRORJ\RI

third of all tax revenues. The smallest producer in the

72)

WKH3RQWL¿FLD8QLYHUVLGDG&DWyOLFDGHO(FXDGRU 38&( 

2UJDQL]DWLRQRIWKH3HWUROHXP([SRUWLQJ&RXQWULHV
23(& (FXDGRUSURGXFHGEDUUHOVSHUGD\

7KH7LSXWLQL%LRGLYHUVLW\6WDWLRQ 7%6 DOVRIRXQGHG

EEOG RIFUXGHRLOLQDQGH[SRUWHGPRUHWKDQ

in 1994, is a biological field station established in

one-third of it to the U.S. Ecuador imports refined

Amazonian Ecuador by the Universidad San Francisco

products, limiting net oil revenue.

70) Mack, E. 2013, 16 March. Plotting the Next Silicon Valley -- You'll Never Guess Where. CNET KWWSZZZFQHWFRPQHZV
SORWWLQJWKHQH[WVLOLFRQYDOOH\\RXOOQHYHUJXHVVZKHUH
71) Ibid.
 KWWSZZZ\DVXQLHF(1\DVXQLSKS"F 
 7LSXWLQL%LRGLYHUVLW\6WDWLRQ$%LRORJLFDO7UHDVXUH8QLYHUVLGDG6DQ)UDQVFLVRGH4XLWRKWWSZZZXVITHGXHFSURJUDPDVB
DFDGHPLFRV7LSXWLQL3DJLQDV$ERXWXVDVS[ $FFHVVHG0D\
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Despite a challenging investment environment prompted

1-5-5. Effects of Technical Factors

by government initiatives to increase the share of oil
revenue for the state, 2012 oil production in Ecuador

Although Ecuador has lagged in spending on science

returned to the 2008 annual level. Ecuador's energy mix

and technology, and has very few post-graduate programs

is largely dependent on oil, which represented 76% of the

in its higher education institutions, the country is making

country's total energy consumption in 2012, according

an effort to improve higher level education with new laws

WRWKH%ULWLVK3HWUROHXP V6WDWLVWLFDO5HYLHZRI:RUOG

and incentives for scientists and scholars (Ecuadorian and

Energy 2013. Hydroelectric power was the second largest

international) to come to Ecuador and teach and conduct

energy source. Natural gas and non-hydro renewable

research to upgrade the training available in the country.

74)

fuels are also important to Ecuador's energy mix.

It is also positioning itself to become a high-tech center
$FFRUGLQJWR2LODQG*DV-RXUQDO(FXDGRUKDV

LQFHUWDLQDUHDVLQZKLFKLWKDVQDWXUDODGYDQWDJHV±

three commercial oil refineries, with a combined

research in biological diversity for sustainable development

FDSDFLW\RIEDUUHOVSHUGD\ EEOG 2SHUDWHG

in the rainforest; development of pharmaceuticals; and

by Petroindustrial, a subsidiary of Petroecuador, the

research on livestock, animal behaviour and climate

(VPHUDOGDVUHILQHU\ EEOG LVLQ(VPHUDOGDV

change. It is currently setting up a knowledge hub in the

/D/LEHUWDG EEOG LVLQ6DQWD(OHQD3HQLQVXOD

highlands on the border with the Amazon.

DQG6KXVKX¿QGL EEOG LVORFDWHGLQ6XFXPEtRV
Esmeraldas operates below capacity and Petroindustrial

The natural laboratory for scientists and students

SODQVWRXSJUDGHLWWRSURFHVVKHDYLHU(FXDGRU2ULHQWH

around the world to study mountain, rainforest and

crude. In addition, Ecuador and Venezuela have been

marine systems in one small country is extremely

in discussions to construct a new refinery with a crude

valuable. The work on ecosystems and biodiversity could

GLVWLOODWLRQFDSDFLW\RIEEOGLQWKH0DQDEt

be crucial to climate change adaptation and mitigation, if

province of Ecuador. According to recent industry reports,

Ecuador’s ecosystems themselves are not undermined by

&KLQD V6LQRSHFDQGRUWKH&KLQD1DWLRQDO3HWUROHXP

petroleum drilling and mining in the megadiverse areas

75)

Corporation (CNPC) might fund a portion of the project.

Research on space and planetary science is conducted

of the country.
1-6. Concluding Remarks

E\WKH(FXDGRULDQ&LYLOLDQ6SDFH$JHQF\ (;$ D
private Ecuadorian organization founded in 2007. It

In general, Ecuador has been moving on a path

is a non-profit, non-governmental organization with

towards green growth, but contradictory policies have

FLYLOLDQRYHUVLJKW(;$KDGWHVWHGPLFURJUDYLW\YLD

sometimes set the country back. Economic growth has

parabolic flight with the Ecuadorian Air Force and

been inclusive, and education and health indicators show

6SDFH$GYHQWXUHV,WDOVRODXQFKHG(FXDGRU¶V¿UVWWZR

significant improvement. While there have been many

satellites, CubeSat NEE-01 Pegaso (April 2013) and

good efforts to protect the environment in this country,

CubeSat NEE-02 Krysaor (November 2013), abroad

more direct consultation with and involvement of people

Chinese and Russian rockets, respectively.

and communities living in protected areas will bring

 86 (QHUJ\ ,QIRUPDWLRQ$GPLQLVWUDWLRQ (FXDGRU 2YHUYLHZ /DVW XSGDWHG  -DQ   KWWSZZZHLDJRYFRXQWULHVFDE
FIP"¿SV HF
75) Ibid.
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greater benefits to all. Technical education and a large

discounting all other uses for this resource. Nature’s

knowledge hub are being promoted, but expenditures on

rights within the Constitution in a way are a part of a

science and technology are still a very small part of the

EURDGHUV\VWHPRIULJKWVOLQNHGWRWKHULJKWWROLIHWR

nation’s GDP.

health, to education, to a healthy environment, collective
rights, and cultural rights.

The Water Funds programs, which will be presented
in more detail in the next chapter, are one proven means

2-1-1. Water in the Constitution

to improve water quality and environmental protection,
promote economic development and improve quality

The Constitution in general includes mandates

of life. They are a good example of Water and Green

WR SURWHFW ELRGLYHUVLW\ $UW  ±   PLWLJDWH

Growth principles.

climate change (Art. 414) and regulate environmental
VHUYLFHV $UW %\HVWDEOLVKLQJWKHVHPDQGDWHVWKH
government is “obligated” to guarantee a sustainable

2. Water Resources Governance and
Institutions

model of development for its citizens. In all, 21 articles
of the new Constitution mention water explicitly and
more than 50 mention aspects related to water.

2-1. State-driven Institutions
The Constitution’s main principles on water management
In 2008, the Republic of Ecuador passed a new

HVWDEOLVKWKDWZDWHULVDIXQGDPHQWDODQGLQDOLHQDEOH

constitution after a heavily confrontational national

human right;76) water is considered a national heritage;

assembly. The new constitution was approved by

and its main purpose is for public use and human

SXEOLFUHIHUHQGXPDQGEHFDPHHIIHFWLYHLQ2FWREHU

consumption.77) Water resources, therefore, can only

2008, replacing the constitution of 1998. Among its

be publicly or community held, and the water source

many innovations was the inclusion of a concept that

is not to be privatized. Water for domestic use is given

nature has inalienable rights, and the recognition of

WKHQXPEHURQHSULRULW\IROORZHGE\LUULJDWLRQIRUIRRG

HFRV\VWHPULJKWV%\LQFOXGLQJWKLVODQGPDUNFRQFHSW

security; ecological low flows; and other productive

the Ecuadorian government sought to shift the balance

uses.78) Civil society, by extension, has a right to be a part

among the State, the free market, society and nature

of the design, monitoring, and evaluation of public policy

by reducing the prominent place of the market as the

related to water through citizen participation mechanisms.

GH¿QLWLYHGULYLQJIRUFHIRUGHYHORSPHQW,QFRQWUDVWZLWK

As the Constitution considers water a human right,

the constitution of 1998, this new document broke with

the government is obliged to guarantee sufficient and

the notion that water is a resource that can be exchanged,

safe water and services related to sanitation, health and

appropriated, and transformed as if it were a commodity.

irrigation. How this was to be implemented in terms of

The control over water resources by big landowners was

proper regulations remained to be seen. It must be noted

to be a thing of the past. It also broke with the notion that

that many of the innovative aspects of the Constitution

the main use of water is for agricultural development,

of 2008 were based upon international recommendations

76) The concept was heavily debated during the national assembly as to whether it was “access to water” vs. water as a human right
in itself.
77) Article I of the Constitution of The Republic of Ecuador 2008.
78) Article 318 of the Constitution of The Republic of Ecuador 2008.
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and accords such as the Millennium Development Goals

2-1-2. National Water Law

0'*V 81*HQHUDO$VVHPEO\5HVROXWLRQRI
28 July 2010 (which establishes the human right to water
79)

The Constitution provided the framework for the

and sanitation), as opposed to recommendations of the

National Water Law, which has not yet been approved

:RUOG%DQNDQGRWKHUPXOWLODWHUDODJHQFLHVRIWKHV

(as of May 2014), despite the set time frame of two years

80)

and early 2000s.

from the signing of the Constitution. The deadline for the
approval of the Law had to be postponed several times as

The Constitution set a time frame of two years from

a result of social unrest and the lack of consensus among

the approval of the Constitution for creating new

stakeholders, indigenous organizations, and government

institutions (i.e., The National Water Secretariat) and

agencies, including congressmen from the government’s

DGRSWLRQRID:DWHU/DZ%\-XQHWKH(FXDGRULDQ

RZQSDUW\LQWKHQDWLRQDODVVHPEO\%HFDXVHRIPDQ\

JRYHUQPHQWLVVXHGDGHFUHHIRUWKH5HRUJDQL]DWLRQRI

suspensions of the Law´s approval since 2009, the

the National Council of Water Resources through the

water management principles stated in the Constitution

creation of the National Water Secretariat.”

have been in a state of limbo. Therefore, the uneven
distribution of water has not been resolved and the people

The decree provided a legal framework for integrated

who lack access to drinking water remain in potentially

water resource management, from the national level

YXOQHUDEOHGHJUHHVRISRYHUW\2QHRIWKHPDLQLVVXHV

to the water basin and watershed levels. National

related to the delay in passage of the Law has been the

workshops were held throughout 2009 with local as well

IDFWWKDWFLYLOVRFLHW\DQGORFDO1*2VKDYHQRWEHHQ

as international organizations and stakeholders to develop

able to fully participate in the debate. There is a need to

a roadmap towards a national Integrated Water Resource

establish new strategies for public participation if the

Management (IWRM) Plan. Emphasis was placed

Law is to be successfully implemented and considered

on the criteria for the preservation, conservation, and

legitimate with the required stakeholders. This has

VXVWDLQDEOHDQGHI¿FLHQWZDWHUXVH,WDOVRVXSSRUWHGWKH

affected the overall consensus that was to be reached

FRQVHUYDWLRQRIQDWLYHIRUHVWVDQGSiUDPRHFRV\VWHPV

with stakeholders, and in fact reflects a certain level

which are key ecosystems for water regulation in the

of political instability. Equally important has been the

$QGHDQZDWHUVKHGV7KHSiUDPRVFRQVLVWRIPRVWO\

LQÀXHQFHRISRZHUIXOHFRQRPLFDQGSROLWLFDOJURXSVWKDW

glacier-formed valleys and plains with a large variety

have lobbied the national assembly in favour of industry

of lakes, peat bogs and grass wetlands that provide

and big business. The lack of regulation has benefited

environmental services, including water resources,

these groups the most.

WRPRUHWKDQPLOOLRQSHRSOH2WKHUJRYHUQPHQW
agencies such as the Ministry for Urban Development

The governing principle of the Water Law is to be

(MIDUVI), the Ministry of the Environment (MAE),

the creation of an institution capable of streamlining

the Public Health Ministry (MSP), and the National

and organizing all the previously existing institutions

Irrigation Institute (INAR) in the Ministry of Agriculture,

related to water and to articulate an integrated system

all had (and still have) jurisdiction over one or more

to be technically regulated and directed. The current

aspects of water management in Ecuador.

legislation on water is from 1972 with many changes

 8QLWHG1DWLRQV-XO\+XPDQ5LJKWWR:DWHUDQG6DQLWDWLRQ81*HQHUDO$VVHPEO\5HVROXWLRQ
 6HH'ULQNLQJDQG6DQLWDWLRQ:DWHU3URJUDPIRU6PDOO0XQLFLSDOLWLHVDQG5XUDO&RPPXQLWLHV 35$*8$6:% :DWHUDQG
6DQLWDWLRQ3URJUDPIRU,QWHUPHGLDWH&LWLHV 35$6&,,'% DPRQJRWKHUV
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and addendums that it is incomprehensible and

lack of public concern and the limited involvement

H[WUHPHO\GLI¿FXOWWRDSSO\7KHQHZ:DWHU/DZZDV

of water users in policy making reflects the growing

to establish the legal, administrative, and institutional

perception that many of the grand declarations within the

conditions that would guarantee access to water. It

Constitution have no plausible way of been adapted to

was meant to restrict illegal appropriation of water, its

reality. At the same time, policy-making processes and

sources and related ecosystems, thus enforcing a strong

implementation have suffered greatly due to the lack of

policy of redistribution and avoiding the control over

expertise and staff competent in public policy and water

the resource in a few powerful hands.

management. In terms of the hierarchical and institutional
structure of the sector, the institutions generating

The main issue has not been water supply in and of

public policy and plans are the same as the institutions

itself. Ecuador is a country with potentially enough

responsible for the operational planning, design and

water, in national terms, and four times more water than

construction of water infrastructure. This situation has

the world median per capita level. The problem is that

brought criticism from stakeholders that the Secretariat is

81)

it has been unevenly distributed

and contaminated.

The country’s water sources are being destroyed at an

both judge and jury; it may sway policy to favour the rich
and powerful or, in the worst case, it does nothing.

alarming rate. The concentration of water in a few hands
is evident; many of the bigger industries, such as banana

2-1-3. National Development Plan

plantations pay small fees for water use, monopolize the
resource, and ignore existing laws. At the same time,

Among the other legislative bodies and national

rural, especially indigenous communities with communal

planning instruments, the National Development Plan

irrigation systems hold small portions of the concessions.

for Good Living82) is the most important after the
Constitution. It establishes in its objectives that it is the

Many obstacles have arisen from the lack of a national-

State’s obligation “to guarantee the rights of nature and

level policy. Difficulties in implementing central

SURPRWHDKHDOWK\VXVWDLQDEOHHQYLURQPHQW´2WKHU

government decisions at local and regional levels have

objectives within the National Development Plan are

created tensions between ministries with conflicting

related to social and economic development based on

interests at a sub-national level. Since the creation of

the provision of water resources and basic sanitation

the Water Secretariat in 2009 until the present, the

for the whole country. Either directly or indirectly, a

absence of strategic planning has been tied to a lack of

number of the objectives in the National Development

institutional incentives for cooperation. Many of the

Plan focus on water management.83)

overlapping policies have not been cleared or thoroughly
implemented; this has in turn weakened the Secretariat’s

2-1-4. National Water Secretariat (SENAGUA)

presence at all levels. There has been an evident
accountability gap, limited citizens´ participation and

The institutional framework for water management

an absence of monitoring and evaluation of the existing

has evolved since the creation of the Ecuadorian

initiatives that have been implemented. Moreover, the

Institute for Hydraulic Resources in 1966. In the

81) Areas along the coast with higher population density suffer from water shortages, while water is abundant in the Amazon Region
DQGWKH$QGHVZKHUHSRSXODWLRQGHQVLW\LVVLJQL¿FDQWO\ORZHU
 3ODQ1DFLRQDOGHO%XHQ9LYLU 1DWLRQDO3ODQIRU*RRG/LYLQJRIWKH1DWLRQDO6HFUHWDULDWIRU3ODQQLQJDQG'HYHORSPHQW 
 6HH2EMHFWLYH*RDOV2EMHFWLYH*RDOV2EMHFWLYH*RDOV
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year 1994, the National Council for Water Resources

The Water Secretariat has not played a predominant role

replaced the Institute. The Council’s function was very

in managing water funds, mainly because it is not within

limited, however, and did not include conservation,

its mandate to do so. The existing legal framework is

pollution control, infrastructure construction or

ample enough so that water funds and the Secretariat have

maintenance. In May 2008, the Ecuadorian government

related guidelines but are not required to work in tandem

issued a decree for the “Reorganization of the National

with each other, at least not until a Water Law is passed.

Council for Water Resources through the creation of
the National Water Secretariat.” The decree provided

,QWKHFDVHRI)21$*DFRQFHUWHGHIIRUWWRVXSSRUW

a legal framework for moving towards integrated

QDWLRQDOLQLWLDWLYHVZDVXQGHUWDNHQLQ)21$*ZDV

water resources management from the national level

able to assist the Secretariat in developing an information

to the water basin, watershed, and catchment levels. It

system for water concessions and promoting citizen

considered sustainability its main concept, and promoted

participation mechanisms with regards to proper usage

84)

RIZDWHUVKHGV7KLVXVHG)21$*DUHDVRILQWHUYHQWLRQ

ecosystem integrity, and citizen participation.

VXFKDVWKH*XD\OODEDPED5LYHU%DVLQ DVDQH[DPSOH
In a sense, it consolidated existing policies that were

which later led to the creation of a watershed council.

dispersed among different legal bodies and put in
place certain innovations related to natural resources

2-1-5. Basin-level Institutions

management that until then had only been mentioned in
WKHFRQVWLWXWLRQHQYLURQPHQWDOSURWHFWLRQSHRSOHVULJKW

Ecuador’s 2008 constitution provided that an integrated

to water; and oversight of economic and social activities

approach should be taken with watershed management

WKDWXVHWKHVHUHVRXUFHV(PSKDVLVZDVSODFHGRQ

and further provided that the Decentralized Autonomous

SUHVHUYDWLRQFRQVHUYDWLRQRIQDWXUDOIRUHVWVDQGSiUDPR

Governments(GADs) should have more expertise in

HFRV\VWHPVDQGVXVWDLQDEOHDQGHI¿FLHQWZDWHUXVH

the subject. Under the Constitution85) the GADs are to
be integrated into regions that, among other things, will

In its initial years, the National Water Secretariat

be in charge of integrated watershed management. The

had difficulties reorganizing and restructuring the

&227$'SRLQWVRXWWKDWUHJLRQDO*$'VVKRXOGPDQDJH

institutional framework for water. The reason for this

the watersheds and create watershed councils.

was that it was placed in charge of functions that were
scattered throughout many institutions, sometimes with

Additionally, Article 411 of the Constitution guarantees

overlapping roles. The shift was met with resistance,

the conservation, restoration and integrated management

lack of organization, and proper planning. At the same

of water resources, watersheds, and ecological flows.

time, the institutional archive had disappeared, making

Thus, the Regional GAD, in coordination with all levels

a historic overview impossible, in addition to political,

of government, is expected to implement the watershed

social, and environmental factors that the new Secretary

management plans, including sub-basins and micro-

and teams had not foreseen.

basins in their respective territorial jurisdictions.

 ,8&1 KWWSZZZLXFQRUJQHZVBKRPHSDJHDOOBQHZVBE\BWKHPHZDWHUBQHZV"7KH(FXDGRULDQ1DWLRQDO:DWHU6HFUHWDULDW
is-Created
85) Article 244
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This new context of national governance required

%\ KDQGLQJ RYHU PDQ\ RI WKH UHVSRQVLELOLWLHV

WKDWWKHUHJLRQDO*$'GH¿QHUHJLRQDOLQWHJUDWLRQLQLWV

for water management to local governments in a

territory. However, as the regional GADs are not yet

decentralized process, the central government ceased to

operational, it is difficult to give detailed information

be the sole entity in charge of water management. It also

on the state- and basin-level institutions that govern the

WUDQVIHUUHG¿VFDOUHVSRQVLELOLW\WRORFDOJRYHUQPHQWVLQ

watershed area. It is expected that the water law, which is

WKDWWKHVKDUHRIWKHH[SHQVHVDQGPDQ\RIWKHFRQÀLFWV

in the approval process, will clarify and specify the role

become a local burden instead of a national one.

of the different actors in water management.
The creation of water funds for watershed protection
Under the decree that created SENAGUA (May 2008),

was originally through a municipal ordinance that

water was identified as a “strategic national resource.” The

authorizes a water company to create a trust fund from

decree provided the tools for integrated water resources

a small percentage of its water fees. The water funds

management and decentralization to the river basin level.

relevant for this case study are described below.

River basin management committees are expected to
be responsible for coordination of the operation and

2-2. Market-oriented Mechanisms

maintenance of irrigation and water supply systems in rural
areas. The decree provided that water resources management

2-2-1. Water Funds Administration and Institutions86)

would be decentralized, through river basin management
committees. It included many modern principles of water

Water Funds have proven to be the most efficient

management, putting emphasis on ecosystem needs and

financial mechanisms when considering long term,

the human right to water; it recognized nature’s need to be

permanent and transparent financing. They serve as

included in water allocation decisions.

a trust fund that is permanently capitalized by public
and private stakeholders to finance upstream land

It also included a mechanism to decentralize water

management in order to guarantee clean water supply,

management by the creation of river basin committees.

as well as conservation initiatives. A multi-institutional

This decree was the first of its kind, and it clearly

body that determines how to allocate revenue administers

supports an IWRM and ecosystem approach. This was

the funds. Generally, revenue is invested in watershed

a radical change for Ecuador.

conservation, to improve or maintain water-related
EHQH¿WVDQGUHJXODWHZDWHUUHODWHGULVNV7KHORFDWLRQRI

2-1-6. Municipal Water and Sanitation Institutions

the six water funds in Ecuador is shown in Figure 11.

Municipal governments, in turn, have the exclusive

:DWHUVKHGPDQDJHPHQWSURMHFWVDUH¿QDQFHGWKURXJK

responsibility to provide safe, public drinking water

the interest generated from the trust fund, as well as

within their territories. The parish (or district) level has

additional investments from water users or external

the obligation to promote activities for conservation

donors, and a portion of the trust itself. In the cases

of biodiversity and environmental protection in its

of Colombia and Ecuador, a portion of the revenue

communities.

is destined to a reserve fund that is used to cover

86) This section is summarized from Coronel, L. and Zavala, P. 2014. Guia y Herramienta Practica Para Crear Un Fondo De Agua
(publication pending).

272 ●

Water and Green Growth Case Study Report 5

The Technical Secretariat is in charge of executing the
operational activities, developing work plans, strategies,
regulations and conservation initiatives for the protection
of watersheds and water through its programs and
projects. The Secretariat has 30 personnel on its staff.
An independent private asset manager for the Trust
Fund, Enlace Fondos, serves as legal representative and
is in charge of all capital assets. Finally, the Technical
Committee serves as an advisory board made up of
delegates of the stakeholder institutions.
Public sector stakeholder involvement has been
fundamental to Water Funds, given that in many cases
6RXUFH &RURQHO /RUHQD DQG =DYDOD 3   *XLD \ +HUUDPLHQWD
Practica Para Crear Un Fondo De Agua (publication pending).

<Figure 11> Location of Water Fund Watershed Areas in
Ecuador

their contribution, in financial terms, is significant and
permanent. Public stakeholders represent, in many cases,
a large number of water users and are represented by
local authorities, public water companies, and electric

some operational costs, and to pay for transactional

companies, among others. This is the case for Quito,

costs associated with conservation agreements with

where the Water and Sewer Company is the largest

communities that live in or near the watersheds.

contributor.

The financial mechanism of a water fund must be

FONAG - The Water Fund for Quito

flexible and able to adapt to local realities, which
means that each Water Fund has a different institutional

The regulatory framework for the creation of

structure depending on what its needs are. In the case

)21$*ZDVDPXQLFLSDORUGLQDQFH87) in which the

RI)21$*LQ4XLWRIRXUDGPLQLVWUDWLYHXQLWVH[LVW

water company authorizes the creation of a trust

ZLWKLQWKH)XQG7KH%RDUGRI7UXVWHHVLVWKHVXSHULRU

“Fondo Ambiental para la Proteccion de las Cuencas

body where the decision-making process takes place.

\$JXD )21$* ´ZKLFKZRXOGILQDQFHLWVHOIIURP

It is made up of representatives of all the member

a monthly transfer of 1% of all water fees from the

LQVWLWXWLRQV(30$36 4XLWR0HWURSROLWDQ$UHD3RWDEOH

city of Quito. The Quito Metropolitan Area Potable

Water and Sanitation Company), EEQ (The Electric

Water and Sanitation Company (EPMAPS), along with

Company of Quito), The Nature Conservancy, Swiss

international agencies, promoted the establishment

Agency for International Cooperation and Development

of the fund as a privately-held endowment fund. The

&268'( WKH&RQVRUWLXPIRU7UDLQLQJLQ5HQHZDEOH

Water Company until 2008 was called EMAAP-Q.

Natural Resource Management (CAMAREN), and two
FRPSDQLHV7KH$QGHDQ%UHZLQJ&RPSDQ\DQGWKH
7HVDOLD6SULQJV%RWWOHG:DWHU&RPSDQ\

The funds allocated to this entity would be destined to
programs and projects for the protection, conservation,
and recovery of watersheds and water resources

 6HH$UW,, 6HFWLRQ,,,RQ&RQWULEXWLRQVDQG,QFHQWLYHV 0HWURSROLWDQ2UGLQDQFHIURP6HSWHPEHU
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that supply the Metropolitan District of Quito. The

collaboration to “ensure the conservation, protection,

2UGLQDQFHDOVRVWDWHVWKDWIURPWKHVHFRQG\HDURQ³«

preservation and restoration of water resources

this contribution will rise 0.25% annually for four years

and the environment in the Paute River watershed

until it reaches 2%, an amount which will stay and

through the investment of returns from the trust’s

contribute to the permanent quest for provision of water

autonomous capital and from external contributions

under adequate conditions for its consumption.” Among

in projects and programs designed to this end.” The

LWVPDLQREMHFWLYHV)21$*LVGHVLJQHGWRJXDUDQWHH

board of trustees is composed of all its constituents;

VXI¿FLHQWDQGJRRGTXDOLW\ZDWHUWKURXJKFR¿QDQFLQJ

they in turn appoint a board of directors (composed

actions aimed at protecting watersheds to achieve the

of the three major contributors and two additional

natural regeneration of water. The specific programs

members who are elected within the board). The board

)21$*LVLQYROYHGZLWKLQFOXGHWKH5HVWRUDWLRQ

of trustees approves annual reports and contractual

of Natural Vegetation Program, the Environmental

details. The board of directors dictates regulations for

(GXFDWLRQDQG2XWUHDFK3URJUDPWKH6XUYHLOODQFH

the fund’s operations, appoints a technical secretary,

and Monitoring of Protected Areas Program, the Water

approves work plans and budgets, and lobbies possible

Management Program and the Training Program.

contributors.

The board of trustees, comprised of stakeholders
who contribute to the fund, approves the operational

FORAGUA – Fondo Regional del Agua (Regional
Water Fund)

plans and selects a Technical Secretary who serves as
“Executive Director of the Water Fund.” Among the

In the year 2007, the city of Loja approved a municipal

trustees are the Electric Company, CerveceriaNacional

ordinance that put in place a special consumption tax

7KH1DWLRQDO%UHZLQJ&RPSDQ\ 7HVDOLD6SULQJV

on water in order to help finance the conservation of

Company (a water bottling company) and the

water resources. The tax varied between US $0.03 to

Swiss Agency For International Cooperation and

P3RIZDWHUIRUUHVLGHQWLDOXVHDQGP3 for

'HYHORSPHQW &268'( 

industrial uses; the collected amount is to be deposited
in a special account and to generate approximately

FONAPA – Fondo para la Conservacion de la

$300,000 annually, all destined to fund conservation

Cuenca del Paute

initiatives, environmental awareness programs and
reserve management. This “surcharge” was to be known

%DVHGRQWKHH[SHULHQFHRI)21$*WKH0XQLFLSDO

as the “environmental charge” on household water bills.

Telecommunications, Drinking Water, Sewage,

The ordinance also allows municipalities to declare areas

and Environmental Sanitation Company of Cuenca

of strategic importance as municipal reserves designed to

(ETAPA) proposed a similar initiative through public

protect biodiversity and water sources. The declaration

and private financing schemes. ETAPA invited

of land as a municipal reserve limits the uses that can

several Paute River watershed stakeholders to

be made of natural resources within those properties.

participate. Among them were the Electric Company

%\WKHVDPHWRNHQWKHRUGLQDQFHDOVRDOORZVIRUWKH

(/(&$86752 +LGUR3DXWH QRZ&(/(& WKH

municipalities to purchase land in or near watersheds

University of Cuenca, the Tropical Mountain Range

from private landowners.

Foundation and the Municipal Drinking Water, Sewage
and Watershed Management Company of Azogues

)25$*8$ZDVFUHDWHGXQGHUWKHLQLWLDWLYHRIILYH

(EMAPAL). The fund started off as a public-private

0XQLFLSDOLWLHVLQWKHVRXWKHUQSDUWRIWKHFRXQWU\
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&HOLFD/RMD0DFDUi3X\DQJRDQG3LQGDODQGZLWK

PXQLFLSDOLWLHV DQG DQ 1*2 1DWXUH$QG &XOWXUH

the support of the Nature and Culture International

International (NCI). Two more joined the fund in 2011,

Corporation. The Fund was created in 2009 in order

and by December 2013 a total of 39 municipalities were

to conserve, protect and restore environmental assets,

constituents or were in the process of being included.

especially those that are most fragile and threatened.
The mechanism of contribution to the Fund is regulated

%\PDQGDWHWKHPXQLFLSDOLWLHVWKDWFRQVWLWXWHWKHIXQG

by the municipal ordinances that each Decentralized

devote the resources exclusively to water conservation

Autonomous Government (GAD) maintains in its

for a period of 80 years. This allows the undertaking of

WHUULWRU\ ZKHQ WKH\ HQWHU DV SDUW RI )25$*8$

long-term conservation programs and forest regeneration

Collections are made through environmental rates from

LQLWLDWLYHV2IWKHWRWDORIIXQGVUDLVHGWKURXJKWKH

each one of the municipalities. The Fund's resources

environmental tax, 90% of the revenues are reinvested in

are used in the programs of integrated management of

the municipality proportionally to the amount collected,

88)

water resources of the municipal adherents.

and 10% is used for the operations of the technical
secretariat of the fund.

8QWLOHOHYHQPXQLFLSDOLWLHVKDYHMRLQHG)25$*8$
as a means to finance and sustain their environmental

PRO-CUENCAS – Fund for the Protection of

activities, especially aimed at the protection of water.

Watersheds in Zamora

)25$*8$LVDVSRQVRUIXQGWKDWSURYLGHVWHFKQLFDO

352&8(1&$6 LV D ILQDQFLDO PHFKDQLVP IRU

assistance to the constituent municipalities so that they

managing and administering financial resources to

LQWXUQLPSOHPHQWWKHDFWLYLWLHV7KH)25$*8$LV

implement initiatives that promote the sustainability

responsible for evaluating and financing the projects

of natural resources and biodiversity in the watershed

submitted by the municipalities, and giving adequate

basins that supply water to the Zamora Canton.

follow-up.

The Fund seeks to link users of the water with the
conservation of natural resources of the watershed

Slowly, other municipalities within the southern

basins. Their lines of action focus on environmental

region of Ecuador became interested in the mechanism

education activities, monitoring, communication,

and put in place similar ordinances. Soon, local

productive projects and institution building. Activities

governments proposed an initiative to aggregate these

implemented are carried out directly.

ordinances into one functioning system. This is how
WKH5HJLRQDO:DWHU)XQG )25$*8$ FDPHWREH

The Fund was set up with the participation of the

,QLWVREMHFWLYHV)25$*8$VWDWHVWKDWLWVPDLQJRDO

Municipal Decentralized Autonomous Government

is “the conservation of intact and the restoration of

of Zamora, the Arcoiris Ecological Foundation,

degraded ecosystems through reforestation and natural

the Ministry of the Environment, the National

regeneration in areas important for hydrological services

Environmental Fund, the Nature Conservancy (TNC),

LQ ZDWHUVKHGV LQ 6RXWKHUQ (FXDGRU´ )25$*8$

and Conservation International Ecuador (CI), through

was established in 2009 with the participation of five

Incorporation Agreement signed on March 22, 200689)

 KWWSZZZIRUDJXDRUJ"T QRGH
 7KH1DWXUH&RQVHUYDQF\ 71& 5HSRUWHVGHODYDQFHGHOSUR\HFWRGHIRQGRVUpSOLFD3UR\HFWR)21$*86$,'
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FRQWULEXWLRQV UHFHLYHG E\ 352&8(1&$6 DUH

these local governments join in one greater effort that

voluntary; there is no legal mechanism for fundraising.

ZRUNVLQWKHDUHD)25$*8$&XUUHQWO\WKH\DUHLQWKH
process of entering to it.

352&8(1&$6DOVRVRXJKWWRIRUPDOL]HLWVHOIDVDQ
institution through a commercial trust, which could not

2-2-2. Private Sector and Water Funds

be achieved due to high maintenance costs. So far, it is
handled as an account within the National Environmental

The objectives of the water funds are related to

Fund (FAN). In 2012, Zamora joined the Regional Fund

protection and conservation of ecosystem services

IRU:DWHU )25$*8$ PHQWLRQHGDERYH

such as water quality, consistent flow, and reduction of
sedimentation in reservoirs. In many cases, the private

FONES - Fund for the Protection of Water in

sector, represented by water bottling companies, brewing

Espíndola, Loja

companies and agricultural cooperatives, has found that
supporting these types of initiatives is a way to lower

)21(6ZDVERUQIURPDVHHGLQSXWRIWKH3UR:DWHU

production and operational costs.

3URMHFWWKURXJKWKH0XQLFLSDOLW\RI(VStQGRODSURYLQFH
of Loja. Initially it was thought to formalize the Fund

TNC has developed the following “Stepwise Process

through a commercial trust; however it could not be

for Companies Considering and Making Water Fund

constituted due to the high maintenance costs involved,

,QYHVWPHQWV´90)

FRPSDUHGWRWKHFDSLWDODQGWKH¿QDQFLDOSRWHQWLDORIWKH
Fund. Thus, it was formalized through the creation of a
sub-account at the National Environmental Fund (FAN).

8QGHUVWDQGWKHVWDWXVRIDQGVWUHVVRQWKHZDWHUVKHG V 
and its relationship with the broader region;
$VVHVV\RXUFRPSDQ\¶VLPSDFWVDQGGHSHQGHQFLHV

)21(6VWDUWHGLWVILUVWDFWLYLWLHVLQIRFXVHG
on environmental education, support to productive
projects, communication, monitoring, and institutional

on watershed ecosystems;
,GHQWLI\SULRULW\ZDWHUUHODWHGEHQHILWVDQGULVNV²
those most relevant to business performance;

strengthening of the Fund. There is no legal document

5HVHDUFKDQGHYDOXDWHFRQGLWLRQVDQGWUHQGVLQWKH

that formalizes the contributions of the Fund, reason

priority ecosystem services, as well as the drivers of

why contributions are voluntary.

these trends;
6HOHFWWKHVFRSHZLWKLQZKLFKWRHVWDEOLVKRUSDUWLFLSDWH

,QLWLDOO\)21(6ZRUNHGIRUWKHFDUHRIWKHZDWHU
VRXUFHV DW WKH (VStQGROD &DQWRQ H[FOXVLYHO\ EXW

LQDZDWHUIXQG HJDVSHFL¿FSURGXFWIDFLOLW\PDUNHW
landholdings, major customer, supplier, etc.);

expanded its vision by leading the creation of a Fund

,QLWLDWHRUMRLQWKHZDWHUIXQGDQGFRQWULEXWHWRMRLQW

RIWKH&RPPRQZHDOWKLQWKH%DVLQRIWKH&DWDPD\R

priority setting and strategy assessment for managing

River, which includes five Municipalities around this

risks and opportunities;

EDVLQ(VStQGROD4XLODQJD6R]RUDQJD*RQ]DQDPiDQG

6XSSRUWWKHIXQGLQGHVLJQLQJWKHEHVWSRVVLEOH

Calvas. However, given the scale of this potential Fund

investments in strategic conservation and restoration

and with USAID’s support, it was recommended that

SURJUDPVXVLQJ5HVRXUFH,QYHVWPHQW2SWLPL]DWLRQ

 7DOOLV+:DWHU)XQGV%XVLQHVV&DVH&RQVHUYDWLRQDVD6RXUFHRI&RPSHWLWLYH$GYDQWDJH
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6\VWHP 5,26 DQGRWKHUWRROV

and obligations of local government, following Art.

,QYHVWRQWKHFDSLWDOL]DWLRQQHHGVDQGRUFRQVHUYDWLRQ
activities previewed by the water fund; and

261 of the Constitution. This article sets the framework
for shared responsibilities between each level of local

0RQLWRURXWFRPHVWRHQVXUHHIILFLHQWUHWXUQRQ
investment.

government and the central government. In essence,
this legislation mandates coordination among the
different levels and establishes parameters for citizens’

Private investment in water funds has increased

participation and stakeholders’ involvement in planning

in recent years and promises steady growth. In Latin

and implementation of public policy related to (among

America, the following companies are investing in

other things) water. In Ecuador, the political sub-

:DWHU)XQGV$QKHXVHU%XVFK,QEHY$62&$f$

divisions of local government go from the regional to the

%UDVLOLD:DWHU6XSSO\&RPSDQ\%DFNXV 6DE0LOOHU

provincial to the municipal to the parish levels. Each level

3HU~ %DYDULD%UHZHU\ 6DE0LOOHU%RJRWi &DWHUSLOODU

has a certain responsibility regarding water resources

Foundation, Dow Chemical Foundation, Empresas

DQGLWVPDQDJHPHQWDFFRUGLQJWRWKH&227$'7KH

Publicas de Medellin (EPM), FEMSA Foundation,

regional levels are still in development, and no further

-RKQVRQ -RKQVRQ.LPEHUO\&ODUN1DWLRQDO%UHZHU\

legislation has been passed to specify their functions. Yet,

6DE0LOOHU(FXDGRU 352&$f$6SHFLILFDOO\IRU

the provincial level has watershed management among

)21$*WKHORFDOEUHZHU\&HUYHFHULD1DWLRQDODQGWKH

its responsibilities.91) It has the authority to establish

bottled water company, Tesalia Springs, are private sector

taxes destined to the conservation of watersheds and

investors.

environmental management and ecosystem recovery as
well as irrigation, related to existing water sources.

The private sector has different levels of participation
in water funds. In some cases private corporations have

Water Funds represent an incentive for private business

been constituents of water funds since their creation,

DQGSXEOLFVWDNHKROGHUV%XWIRUZDWHUWUXVWIXQGVWR

while in other cases, companies have made specific

ZRUNWKHFRPPXQLWLHVPRVWDIIHFWHGE\GH¿FLHQFLHVLQ

contributions support the implementation of activities

water management or quality must be involved. Farmers,

RIWKHIXQG)RUH[DPSOH)21$*KDVLQFOXGHGDVD

indigenous communities and landowners upstream are

constituent the Tesalia water bottling company, and has

most responsible for protecting the land and its water

also received funding for specific actions from other

TXDOLW\DQGPXVWVLJQRQDVZHOO,QWKHFDVHRI)21$*

private companies like Coca Cola. This indicates a

this meant adopting an approach whereby the technical

sense of corporate social responsibility in protecting the

team held workshops with indigenous farmers and

watershed and the water source by beverage companies.

ranchers, whose farming practices, though passed on
from generations, were obsolete and detrimental to their
immediate environment. Generations of indigenous

2-3. Community-centered Institutions

farmers had allowed their cattle to wander freely.
7KH&yGLJR2UJiQLFRGH2UJDQL]DFLyQ7HUULWRULDO

Farmland and forests, as a result, became overgrazed

&227$'2UJDQLF&RGHIRU7HUULWRULDO2UJDQL]DWLRQ 

and denuded of vegetation. During the rainy season, cow

SDVVHGLQ2FWREHUHVWDEOLVKHGWKHUHVSRQVLELOLWLHV

dung and water waste poured downhill, contaminating

 6HH$UWRIWKH&227$'
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water sources downstream and costing exorbitant

The National Water Secretariat (SENAGUA)

amounts of money for water utilities that depend on clean

was created in May 2008, and that was to oversee a

water. The process involved discussing with the farmer

system of integrated water resources management

FRPPXQLWLHVWKHEHQH¿WVRIFHUWDLQFRQVHUYDWLRQSUDFWLFHV

and decentralization to the river basin level. River

WKDWZRXOGEHEHQH¿FLDOWRDOO,WZDVLPSRUWDQWWRJLYH

basin management committees were supposed to

the upstream farmers support for watershed protection

be responsible for coordination of the operation and

with programs and projects that could help them optimize

maintenance of irrigation and water supply systems in

their farming practices and do so in an environmentally

rural areas. The decree included many modern principles

conscious way and respectful of their ancient traditions.

of water management, putting emphasis on ecosystem

7KURXJK)21$*VRXWUHDFKHIIRUWVIDUPHUVDUHWDXJKW

needs and the human right to water; it recognized

how to improve grazing methods. They receive training

nature’s need to be included in water allocation decisions.

in crop and cattle rotation to prevent overgrazing.

However, SENAGUA has not been very effective, few
river basin committees were established, and the IWRM

Although the land within natural reserves is technically
government property, the original landowners were never

principles have not been systematically introduced in
Ecuador.

compensated for their loss of land through expropriation.
This led to continuous conflicts over land, which has

What has happened is that the Water Funds mechanisms

called for a new strategy that may include compensation

have become the means to manage water resources

rather than expropriation. For example, payment for

and protect the environment in some major river basins

environmental services designed to encourage more

in Ecuador. The funds have also become a means of

appropriate land uses can be expected to better protect

drawing in the private sector and public stakeholders.

water sources.

In order for them to work, the communities most
DIIHFWHGE\GH¿FLHQFLHVLQZDWHUPDQDJHPHQWRUTXDOLW\

Possible activities that could be financed through

must be involved. Farmers, indigenous communities

WKLVPHFKDQLVPLQFOXGHODQGDFTXLVLWLRQLQFULWLFDO

and landowners upstream are most responsible for

areas, alternative income initiatives for local residents,

protecting the land and its water quality and must sign

supervision, implementation of improved agricultural

on as well.

practices, environmental education, and training.
2-4. Concluding Remarks

IV. Performance of Water Funds in Ecuador

Ecuador has not yet been able to get its water law
approved by the National Assembly since 2009, partly

Transparency and accountability are fundamental parts

because of the lack of consensus among stakeholders,

of a Water Fund. That is why technical secretariats issue

indigenous organizations, and government agencies,

SHULRGLFWHFKQLFDODQG¿QDQFLDOUHSRUWVWRWKHLUFRQVWLWXHQWV

including congressmen from the government’s own
SDUW\%HFDXVHRIPDQ\VXVSHQVLRQVRIWKH/DZV

It has also been important to analyze the impact of the

approval since 2009, the water management principles

initiatives to see whether they are reaching the objectives

stated in the Constitution have not been implemented.

they were designed for in environmental and social terms.
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The following is a brief summary of the main results

Some factors that may have caused unexpected

DFKLHYHGIURPWKHLPSDFWDQDO\VLVUHSRUWVIRU)21$*

consequences in the plan’s implementation were

the accountability reports and general results from other

PHQWLRQHGDVIROORZV

Funds in Ecuador as well as interviews and a survey of
)DLOXUHWRPHHWREOLJDWLRQVE\VRPHRIWKHFRQVWLWXHQWV

stakeholders.

$FKDQJHLQSROLWLFDOFOLPDWHDQGLQVWLWXWLRQDOLQVWDELOLW\
with local authorities has on occasion affected the
FRQWLQXLW\RI¿QDQFLQJIRUWKHIXQGV

1. Generic Performance

'LVSDULW\LQWKHGHFLVLRQPDNLQJSURFHVVHVDPRQJ
According to the respondents to the questionnaires for
this survey, the degree of achievement of the objectives
outlined the Water Funds is evaluated as good.

the constituents of a Fund.
,QDGHTXDWHFRPPXQLFDWLRQRIWKHUHVXOWVDFKLHYHG
of a Fund;
6PDOOILQDQFLQJIURP1*2VWKDWGRHVQRWJXDUDQWHH

Some factors contributing to the successes of the
ZDWHUPDQDJHPHQWSODQZHUHOLVWHGDVIROORZV

long-term activity development or program sustainability;
6XGGHQFKDQJHVLQQDWLRQDOSROLF\DQGUHJXODWRU\
framework in regards to the use of public funds;

9DULRXVZDWHUVWDNHKROGHUV SXEOLFDQGSULYDWH 

/DFNRIFRRUGLQDWLRQEHWZHHQGLIIHUHQW6WDWHLQVWLWXWLRQV
&HQWUDOJRYHUQPHQWSROLFLHVKDYHZHDNHQHG1*2

united under one common objective;
/RQJ WHUP ILQDQFLQJ WKDW DOORZV IRU VWUDWHJLF

presence and local governments; and
,QVWLWXWLRQDODQGUHJXODWRU\LQVWDELOLW\IRUZDWHU

planning for extended initiatives;
$PHFKDQLVPWKDWJHQHUDWHVFRQILGHQFHIURPLWV
contributors;

resource management inhibits the capacity for longterm planning.

)XOOWUDQVSDUHQF\LQWKHPDQDJHPHQWRIWKHIXQGV
and activities with thorough accountability processes
and stakeholder involvement;

7KHHI¿FLHQF\RIWKHSURMHFWDGPLQLVWUDWLRQV\VWHPDQG
the implementation timely are qualified as good (8.06

6WURQJSROLWLFDOEDFNLQJIURPORFDOJRYHUQPHQWV
and technical support from International Cooperation

and 7.75 out of 10 respectively). The input cost was rated
good and transparency was rated high.
7KHSHUIRUPDQFHLQGLFDWRUVDUHVKRZQEHORZ

$JHQFLHVDQG1*2V
&RQWLQXRXV WUDLQLQJ IRU VWDII PHPEHUV RI WKH
Secretariat and personnel;

i. Economic performance (EP)

$JLOHPHFKDQLVPVIRUPDQDJHPHQWDQGSDUWLFLSDWLRQ
'LUHFWFRQWDFWZLWKLQGLJHQRXVFRPPXQLWLHVLQWKH
highlands;

a) Increasing gross regional domestic product (GRDP)
brought by the case;
b) Creating jobs in the local economy thanks to the

&ORVHZRUNZLWKWKHPRVWHFRORJLFDOO\FRPSURPLVHG

case;
c) Local development to national standards caused by

areas with water availability and quality;
0HFKDQLVPWKDWLVIOH[LEOHDQGDGDSWVWRORFDO
conditions and has been widely replicated;

the water fund; and
d) Technological performance and technological

*HQHUDWLRQRIHQYLURQPHQWDODZDUHQHVVLQWKHJHQHUDO

advancement, and

population;
,QWHULQVWLWXWLRQDOFRRUGLQDWLRQDQG

ii. Social Performance (SP)

/RFDOFDSDFLW\EXLOGLQJ

a) Improvement of people’s health by the case;
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b) Improvement in quality of life by the case;

with the exception of the Tungurahua Water Fund,

c) Increased citizen participation in decision making

have suffered huge setbacks due to the fact that many

in or by the case; and
d) Increased gender equality in or by the case; and

of their activities respond to political requirements
rather than technically sound, environmentally,
and socially conscious requirements. It can still be

iii. Environmental Performance (ENP)

an important and flexible mechanism if the roles

a) Improvement in water quality by case;

are clear and user participation is guaranteed and

b) Maintaining or restoring biodiversity by case;

established in the decision- making process.

c) Improvement in disaster safety by case; and
d) Increased environmental awareness by case; and

The mechanism’s main objective is to bring together
stakeholders to pay for conservation efforts. It also

LY2YHUDOOSHUIRUPDQFH JHQHULFHFRQRPLFVRFLDO
and environmental performance) of the case.

promotes partnerships between the public and private
sectors, involving them in all stages, from design
through to implementation.

2. Economic Performance

7KHIXQGVDUHPDQDJHGE\D¿QDQFLDOLQVWLWXWLRQDQG
can only be spent on activities and purposes stipulated in

The progressiveness of water institutions based on

WKHWUXVWIXQGFRQWUDFW,QVRPHFDVHVRQO\WKH¿QDQFLDO

factors such as effectiveness, flexibility, adaptability,

returns from the endowment is spent on conservation

technological applications, innovation, and openness to

initiatives. This allows the money flowing in to the

FKDQJHKDVEHHQHYDOXDWHGE\VRPHRIWKHUHVSRQGHQWV

endowment to be saved in order to ensure sustainability
of financial resources in the long term. In other cases,

:DWHUIXQGVKDYHGHPRQVWUDWHGJUHDWHIILFLHQF\

SDUWRIWKHHQGRZPHQWDQGWKH¿QDQFLDOUHWXUQVLVVSHQW

in project development yet have had issues when
it comes to flexibility and adaptability due to a

It is important to point out that water funds are a

rigid institutional structure. In some cases they

¿QDQFLDOPHFKDQLVPWKDWQHHGWREHSUR¿WDEOHLQRUGHU

have implemented new technologies supposedly to

to function properly.

promote innovation, but these have not been shared
or properly communicated to the general population.
7KHVHDUHG\QDPLFSURFHVVHVLQZKLFKDOOWKHXVHUV

7DEOHVKRZVWKHPDLQFRQWULEXWLRQVWR)21$*¶V
endowment since 2000.

and stakeholders must participate in order to reach
the established institutional goals. Stakeholders must
also be aware of the particular poverty alleviation
needs of the communities where the initiatives are
implemented.
,WLVLPSRUWDQWIRUWKHVHPHFKDQLVPVWRIRFXVRQ
FORVLQJWKHJDSLQWKHHTXLWDEOHGLVWULEXWLRQRIEHQH¿WV
among the users of the lower and upper watersheds,
taking advantage of scientific and technological
knowledge generated from these initiatives.
,QWKHFDVHRI(FXDGRUPDQ\RIWKH:DWHU)XQGV
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<Table 11> Contributions to FONAG Endowment (US $
thousand)
CONSTITUENT

2013

2008

2000

EPMAPS-QUITO

10,681

4,886

19

TNC

81

81

2

EEQ

585

360

0

CERVECERIA NACIONAL

66

36

0

THE TESALIA SPRINGS COMPANY

21

7

0

CAMAREN/COSUDE

35

30

0

11,449

5,400

21

Starting with US $21,000 seed capital in the year

activities usually identified by the communities

2000, by 2008 the endowment reached US $5.4 million

WKHPVHOYHV$GGLWLRQDOO\)21$*KDVHPEDUNHGRQ

and in 2013 the endowment was US $11.4 million (see

programs that focus on changing cultural perceptions

WDEOH )21$*RQO\XVHGWKH¿QDQFLDOUHWXUQVIURP

and raising awareness through environmental

the endowment, which have generated interest and

programs for children and a strong focus on integrated

gains of up to US $6.3 million by 2013.

management of water resources from the higher
watershed of the Guayllabamba River (see Picture 6).

)21$*KDVUDLVHGIXQGVIURPRWKHULQVWLWXWLRQV
and projects, be they through donations or as
FRXQWHUSDUW IXQGV 2QH RI WKH PRUH VLJQLILFDQW
contributions, in terms of scope and project size was
the project “Protecting Water Sources for biodiversity
&RQVHUYDWLRQ´¿QDQFHGE\86$,'
%\IRUHDFKGROODU)21$*SXWLQDSURMHFW
itwas able to an additional $3 as matching funds.
)21$*KDVSURYHQWREHSUR¿WDEOHZKLFKKDVDOORZHG
it to implement initiatives to reach its objectives
WKURXJKWKHIROORZLQJSURJUDPV D 5HFRYHU\RI
YHJHWDWLRQFRYHU E &RPPXQLFDWLRQ F *XDUGLDQV

photo courtesy The Nature Conservancy

<Picture 6> Children Participating in the FONAG Conservation
Program

RIWKH:DWHU(QYLURQPHQWDO(GXFDWLRQ3URJUDP G 
Surveillance and monitoring of protected areas; and (e)

3-1. Environmental Education

92)

Management of water. )21$*DOORFDWHVRIWKH
resources to the co-financing of diverse projects and
93)

80% to the implementation of permanent programs.

$PRQJWKHPRVWLPSRUWDQWDFWLYLWLHVWKDW)21$*
has been involved with, the Environmental Education
Program is one of its most beloved. The objective of
the Program is to generate a change in attitude with
regards to the environment and especially water. To

3. Social Performance

GRVR)21$*LPSOHPHQWHGDSURJUDPIRUFKLOGUHQ
The water fund dedicates 80% of its funding to long-

who live near watersheds that supply Quito with

term ‘programs’ and 20% to short-term ‘projects’.

ZDWHU7KHSURJUDPIRFXVHVRQWZRDUHDVSURPRWLRQ

Within the long-term programs, the two largest are the

of environmental awareness and education. The main

5HKDELOLWDWLRQRI9HJHWDWLYH&RYHUDJH 5HFXSHUDFLyQ

participants are children from fifth and sixth grade

de Cubierta Vegetal) and the Surveillance and

from rural and urban schools. Around 6,000 children

Monitoring of Protected Areas (Vigilancia y Monitorea

participate annually which involves not only the children

GHÈUHDV3URWHJLGDV (DFKRIWKHVHSURJUDPVVXSSRUWV

but educators and parents as well.

 )21$*)RQGRSDUDOD3URWHFFLyQGHO$JXD,QYLUWLHQGRHQHOIXWXUR5LVSHUJUDI'RFXPHQWRGHGLYXOJDFLyQ4XLWR
Ecuador.
 6LQFH)21$*UHRUJDQL]HGLWVDFWLYLWLHVDQGHOLPLQDWHGWKH7UDLQLQJ3URJUDP
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3-2. Work with Communities

ZKLFK)21$*KDGQRWZRUNHGWKDWZHUHOLNHO\WREH
fairly similar and could thus act as control communities.

Poverty is severe in the high watersheds of the Andes
ZKHUH)21$*ZRUNV7KHWKLQVRLOFROGFOLPDWHDQG

For the assessment communities, Water Fund projects

limited livelihood options make for low standards of

ZHUHIRXQGWRKDYHEHQH¿WHGSHRSOHLQUXUDOSDUWV

living where basic needs are not satisfied. Growing

of the water supply area. The study also mentioned

populations, increasing subdivisions of land, and more

that trying to measure impact was extremely difficult

extensive monoculture to supply urban markets represent

due to the fact that activities of the Fund could not be

underlying challenges for the future. Many villagers

distinguished from activities from other institutions

subsist by keeping cattle (dairy and beef), often in the

working in the same areas. Yet, households that were

SiUDPRJUDVVODQGVWKDWVXSSO\PXFKRI4XLWR¶VZDWHU

willing to reply to surveys claim they have seen
improvements in their own farming practices, reductions

7KH5HKDELOLWDWLRQRI9HJHWDWLYH&RYHUDJH 5HFXSHUDFLyQ

in household expenses and healthier diets.

de Cubierta Vegetal) and the Surveillance and Monitoring
of Protected Areas (Vigilancia y Monitorea de
ÈUHDV3URWHJLGDV 3URJUDPVVXSSRUWFRPPXQLW\DFWLYLWLHV

4. Environmental Performance

such as organic gardens, guinea pig farming, and sewing
cooperatives for women in the communities. The

At least 70% of the water that Quito’s 2 million

activities are aimed at offsetting the local costs of land-

LQKDELWDQWVFRQVXPHFRPHVIURPWKHKLJKODQGSiUDPRV

management changes and generating goodwill toward

QHDUWKHFLW\VSHFLILFDOO\IURPWKUHHSURWHFWHGDUHDV

the water fund. A community capacitation meeting is

&RWRSD[L1DWLRQDO3DUN 3LFWXUH &D\DPEH±&RFD

shown in Picture 7.

Ecological Reserve, and the Antisana Ecological Reserve
VHH)LJXUH 7KHKLJKODQGSiUDPRDFWVDVDQDWXUDO

The socio-economic impact of the fund had not been

sponge that absorbs vast amounts of rainwater and cloud

studied until the evaluation by The Nature Conservancy

mist that is slowly released, acting as a natural water

mentioned above, which was done in only four of the

tower. When kept intact, it is one of the more botanically

FRPPXQLWLHVLQWKHDIIHFWHGZDWHUVKHGV7KHUHZHUH

diverse habitats on earth with approximately 4,700 plant

WKUHHVHOHFWLRQFULWHULDIRUDVVHVVPHQWYLOODJHV)21$*

species—all adapted to the intense ultraviolet radiation,

SURMHFWVKDGUXQIRUDWOHDVWWKUHH\HDUV)21$*¶VZRUN

cold, and wind of high elevations.

included support for economically productive activities;
and there were communities in the relative vicinity in

%\WKH\HDU4XLWR¶VZDWHUGHPDQGZDVP3
s and is expected to rise to 15 m3VLQ)RUWKLV
reason, conserving the ecosystems is essential in order
WRJXDUDQWHHVXI¿FLHQWZDWHUIRUWKHLQKDELWDQWVRIWKH
city. Indigenous farmers in the region regularly burn
VHFWLRQVRISiUDPRLQRUGHUWRVWLPXODWHQHZJURZWKIRU
good cattle pasture. This has been a tradition passed for
generations. Yet in recent years the burning has caused
wildfires and greatly reduced local water retention.

3KRWRFRXUWHV\/RUHQD&RURQHO

Grazing negatively impacts local water quality as well.

<Picture 7> Community Capacitation with the Ranger of the
Antisana National Park

This is why the water fund has focused the bulk of its
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the environmental education programs with upstream
landowners and training them on ways to improve their
livelihoods while, at the same time, protecting Quito’s
watershed. The Fund has implemented five programs
that include strengthening control of protected areas and
restoring vegetation in degraded areas.
The ecological benefits generated by water funds
3KRWRFRXUWHV\)21$*

have been questioned, because accurate information

<Picture 8> Cotopaxi National Park

that proves their impact in terms of quality and quantity
of waterdoes not exist. The following is a summary
of the main results from the Socio-economic and
Ecological Assessment by the Nature Conservancy
from November 2010 to January 2012.94) The study
explored whether the water fund was delivering
measurable benefits to nature and people. The results
found are an approximation of the environmental
impact the fund has had during its existence.
7KHPDLQHFRORJLFDOUHVXOWVRIWKHHYDOXDWLRQVKRZ
7ZRRIWKHWKUHHZDWHUIXQGVLWHVKDGVLPLODUOHYHOVRI
SKRWRV\QWKHWLFDFWLYLW\WRDQLQWDFWSiUDPRUHIHUHQFH
site protected for more than 40 years.

6RXUFH7KH1DWXUH&RQVHUYDQF\ 71& 5HSRUWRQWKH(FRORJLFDO
and Socioeconomic Assessments of the Quito Water Fund.

7ZRRIWKHZDWHUIXQGVLWHVVKRZHGEHIRUHDQGDIWHU
improvements.

<Figure 12> Map Showing Three Protected Areas that
Comprise the Watershed Area Covered by
FONAG

7KHWKLUGZDWHUIXQGVLWHGLGQRWVKRZLQFUHDVHG

UHVRXUFHVRQSURWHFWLQJVHQVLWLYHSiUDPRDUHDVIURP

the water fund assumed responsibility for protecting it.

fire and cattle grazing as well as restoring degraded

Here the water fund activities appear to have prevented

SiUDPRDQGQHDUE\IRUHVWV7KLVLVDFKLHYHGWKURXJK

DGHFOLQHDVSiUDPRJUDVVODQGVGLUHFWO\WRWKHQRUWKDQG

photosynthetic activity, as it was already intact when

<Table 12> The Parameters of Analysis for the Study
Photosynthetic activity of páramo areas using remote sensing Three sample sites including one that currently provides 50% of
imagery
Quito’s water
Páramo plant diversity using botanical transects

Three sample sites including one that currently provides 50% of
Quito’s water

Water-quality parameters using water samples

8 river segments covering 3 of 6 water fund watersheds

Aquatic invertebrate diversity and rareness using samples

8 river segments covering 3 of 6 water fund watersheds

Riverbank erosion hazard, fluvial habitat, and vegetation quality using local measurements and indexes

94) The Nature Conservancy (TNC). 2012. Central Science and Northern Andes & Southern Central American Conservation
Programs. Report on the Ecological and Socioeconomic Assessments of the Quito Water Fund.
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west have been altered, with burning of the grasslands

5. Overall Performance

DQGKHDY\JUD]LQJE\FDWWOH7KLVFRQ¿UPVWKHSUHVVXUH
on the site is real and that it has been halted.

5-1. Water Resource Management

$OOWKUHHRIWKHFRQVHUYDWLRQVDPSOHVLWHVKDGJUHDWHU
plant species richness than the control sites. Two of the

Water Funds require reliable information on the state

three conservation sites also had an equal or greater

of the resource in order to support the strategic planning

number of plant species than the intact reference site.

of integrated resource management.

%DVHGRQVHYHUDOLQGLFDWRUVZDWHUTXDOLW\LQZDWHU
fund river segments was found to be, on average,
slightly higher than in matched control segments

)21$*KDVDFKLHYHGLPSRUWDQWDGYDQFHVWKURXJK
FHUWDLQLQLWLDWLYHV

of nearby rivers, but there were few significant
differences. Water quality in water fund segments was

- Hydro-meteorological monitoring network; and

within national standards except for Total Coliforms,

,QIRUPDWLRQ6\VWHPDQG0RQLWRULQJWKLVSURYLGHV

Faecal Coliform, and Escherichia coli indicating that

dependable and timely data for management and

there is faecal contamination in the water.

planning of water resources from the Guayllabamba

$TXDWLFLQYHUWHEUDWHVSHFLHVULFKQHVVDQGQXPEHU

ULYHULWVDUHDRILQÀXHQFHDQGWKH2\DFDFKL3DSOODFWD

RIUDUHVSHFLHVZHUHVLJQL¿FDQWO\JUHDWHULQWKHZDWHU

and Antisana micro-watersheds. The system also

fund river segments than in the control segments.

includes a climate change variable.

:LWKRXWWLPHVHULHVGDWDKRZHYHULWLVGLI¿FXOWWRLQIHU
causality or to pinpoint effects of water fund projects.

The research and data generated are one of the most

7KHULYHUEDQNHURVLRQKD]DUGIOXYLDOKDELWDWDQG

important results of the Fund and have been used as

riparian vegetation quality indexes all showed that

baseline data for further initiatives to be implemented

water fund segments of rivers were more intact than

by SENAGUA.

control segments but of lower quality than the intact
reference site.

5-2. Performance outside Ecuador

The study reached interesting conclusions, and

With the creation of replica funds in and outside of

recommended developing a stronger design for monitoring

(FXDGRUWKHPHFKDQLVPKDVSURYHQWREHÀH[LEOHDQG

and measuring the effects of water fund activities on

adaptable to diverse contexts and contribute to green

water quality and quantity. Without baseline data, it is not

growth. The concept is innovative and its application

SRVVLEOHWRGH¿QLWLYHO\PHDVXUH)21$*¶VLPSDFWV

is paramount to integrated resource management in the
region.

)21$*VWHFKQLFLDQVSRLQWRXWWKDWWKHDFWLYLWLHV
have benefited approximately 500,000 ha and 2,500
people from the highlands.

7KH)21$*PRGHOKDVEHHQVXFFHVVIXOO\UHSOLFDWHG
throughout Latin America. At least 17 new water funds
have been created and are operational, and 32 water
funds are expected to be completed by 201595).
This is one of the most important results of the original
Water Funds, which shows their capacity for being
replicated in different contexts and situations and being
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able to adapt to particular conditions in the places where

mechanisms that are capable of consolidating diverse

they have been implemented.

actors with a common goal and shared responsibility.
This is why it has been important to raise awareness

The Latin American Water Funds Partnership states

of their activities and the overall benefits achieved. In

that 14 countries in Latin America have accepted the

Quito, people are generally not fully aware that the

water funds concept, and up to 44 funds are in different

quantity and quality of their water depends to a large

VWDJHVRIGHYHORSPHQWDQGLPSOHPHQWDWLRQ%UD]LO

extent on the conservation of protected areas upstream.

Colombia and Ecuador are the countries with the most

As much as 80% of the city's drinking water comes from

functioning water funds. There are 17 operational funds

MXVWWZRHFRORJLFDOUHVHUYHV$QWLVDQDDQG&D\DPEH

in six countries at present (see Table 13).

Coca. Raising public awareness has been a central goal
of all water fund initiatives.

<Table 13> Status of Water Funds in Latin America and the
Caribbean

An important lesson learned from the initial water

Phase
Water Funds
Argentina

Evaluation Design
1

Bolivia

1
1

3

Chile

1

1

Colombia

2

2

Costa Rica
DominicanRepublic

Guatemala
2

Mexico

1

Panama
Peru

1

2

9

7

a public entity. For this reason, city government (and

1

the city's residents) became a key target audience for

2

2

)21$*2QHRIWKH¿UVWWKLQJVWKDW)21$*GLGZDV

4

7

3

1
2

1

2

17

For example, the largest water user in Quito was the
Metropolitan Area Potable Water and Sewage Company,

2

1

2
10

LGHQWL¿HGSULRULWL]HGDQGZHOOLQIRUPHG

2

2

Venezuela
Total

5

1

Honduras

funds was that the key users of water need to be

1

1

1

Total
1

Brazil

Ecuador

Created and
operational

17

to produce a short and attractive publication detailing,
DPRQJRWKHUWKLQJV)21$*¶VJRDOZKLFKZDVVLPSOH

4

to protect watershed reserves and their ability to provide

2

clean water for the nearly two million people living

4

in Quito. Its method, however, was novel. Instead of

1

spending money to restore reserves and water quality

44

after they were damaged, it relied on a financial

6RXUFH*HQHYLHYH%HQQHWWHWDO 

mechanism to value nature’s environmental services.
This communications tool was instrumental in swaying

V. Lessons Learned and Conclusion

the mayor as well as the boards of directors of the water
utility company, the electric utility company and all
other participants in the fund.

Conservation of water and related ecosystem resources
has become a priority for users and stakeholders alike in
great part due to Water Fund intervention. Water Funds

The following are some lessons learned throughout
WKH\HDUV

in Ecuador have proven time and again that they are

 *HQHYLHYH%&DUUROO1DQG+DPLOWRQ.&KDUWLQJ1HZ:DWHUV6WDWHRI:DWHUVKHG3D\PHQWV:DVKLQJWRQ'&!
)RUHVW7UHQGVKWWSZZZHFRV\VWHPPDUNHWSODFHFRPUHSRUWVVRZS
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:DWHUIXQGVDUHDVXFFHVVIXOPRGHOIRUORQJWHUP

their environmental problems, local organizations in

¿QDQFLQJIRUZDWHUVKHGFRQVHUYDWLRQDQGDQHIIHFWLYH

FROODERUDWLRQZLWK)21$*KDYHVHUYHGDVZDWFKGRJV

way to implement integrated watershed management.

in watershed conservation. A huge part of the effort in

%\XVLQJWKHZDWHUIXQGPHFKDQLVPVWDNHKROGHUVFDQ

creating awareness requires lobbying and promotion of

unite in a common vision; coordinate and enhance

public policy.

individual efforts; take advantage of the skills and
capabilities of all players; ensure continuity and

An appropriate legal framework is needed to

transparency in conservation activities; and expand

guarantee continuity.

SXEOLFSULYDWHSDUWLFLSDWLRQLQFRQVHUYDWLRQ
:DWHUIXQGVFDQSOD\DQLPSRUWDQWUROHLQGHYHORSPHQW

There needs to be an appropriate legal framework to

ZKHUHORFDOFRPPXQLWLHVFDQEHQH¿WIURPLQYHVWPHQW

guarantee the mechanism’s continuity, such as a municipal

in sustainable livelihoods.

ordinance or other bodies that create the regulatory and
OHJDOIUDPHZRUN2QHRIWKHPDMRULVVXHV)21$*KDG

Some of the valuable conclusions and lessons learned
for future use of water funds are summarized below.

when it began was that the laws for such mechanisms did
not exist or were too vague to establish the institutional
groundwork required. The laws have progressively

Baseline and socio-economic data are essential.

changed but until the Water Law is adopted, the
mechanism and its activities have no basis within national

7KH DUHDV ZKHUH )21$* ZRUNV DUH JHQHUDOO\

public policy.

impoverished rural areas where basic needs are not fully
VDWLV¿HGZKLFKPDNHVWKHPLGHDOIRULQWHUYHQWLRQIURP

Decision-making regulations and procedures

RWKHU1*2VDQGGHYHORSPHQWDJHQFLHV'XHWRDODFN

need to be established early.

of inter-institutional coordination, some of the initiatives
WHQGWRRYHUODS%DVHOLQHHFRORJLFDODQGVRFLRHFRQRPLF

,QWKHFDVHRI)21$*WZRZDWHUPDMRUVWDNHKROGHUV

data are critical to allow accurate measurements for a

control its revenue, giving those institutions a dominant

EHIRUHDIWHUFRQWUROLPSDFW %$&, DSSURDFK

UROHLQ)21$*¶VJRYHUQDQFHDQGGHFLVLRQPDNLQJ
processes. In turn, the arrangement has also affected

Political leadership and support is essential.

investment decisions. It is important that a broad set of
EHQH¿FLDULHVSDUWLFLSDWHLQWKHJRYHUQDQFHRIDZDWHUIXQG

A critical condition for implementing a mechanism

VXFKDV)21$*VRWKDWLWRSHUDWHVWRWKHDGYDQWDJHRI

such as the water funds is local political support. It

a wider cross-section of watershed inhabitants. A Water

cannot be overstated how much the support of leading

Fund needs to establish decision-making regulations and

decision-makers is essential for the implementation of

procedures early on to avoid excessive concentration of

new and innovative mechanisms for conservation.

power and get the buy-in of more stakeholders.

The Technical Secretary or Manager must be an
effective politician as much as a recognized professional

Water funds mechanisms can improve scientific
understanding.

LQWKHHQYLURQPHQWDO¿HOG
)21$*¶VVXFFHVVLQGHOLYHULQJZDWHUVKHGEHQHILWV
As the environmental issues gain traction in the public

is dependent on its understanding of local hydrological

agenda and citizens increasingly demand solutions to

relationships and their importance to the urban areas they
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VXSSO\6FLHQWL¿FLQIRUPDWLRQDQGUHVHDUFKLVHVVHQWLDOWR
set investment priorities, promote initiatives and develop
sustainable strategic planning. It is also important that
a water fund strengthens its scientific understanding of
local hydrology and monitors the impacts of its efforts to
LPSURYHZDWHUÀRZV
A water fund must establish a clear system of measuring
the impact of its activities on the objectives of the fund
(e.g. flow regulation, sedimentation control, biodiversity
conservation). Long-term water quality and quantity
data are essential for measuring the benefits many water
funds are created to provide. Water quantity in particular
requires a longer time period of data collection to identify
changes, given the high variability inherent in freshwater
systems. Investing in monitoring before a fund starts field
activities enables the fund to tailor its activities to maximize
water quality and quantity benefits and provides empirical
evidence of the benefits that may help with continued
political support for the fund.
Size and scope need to be appropriate for
institutional capabilities.
Efforts to implement a water fund at the national
level are likely to be highly bureaucratic, involve higher
transaction costs and be far removed from local realities.
$FULWLFDOSUHUHTXLVLWHIRU)21$*DQGRWKHUZDWHUIXQGV
has been the ability to maintain a reasonable size and
scope in accordance with its institutional capabilities.
7KHIXQGVQHHGWRPDLQWDLQÀH[LELOLW\LQRUGHUWRDGMXVW
to requirements of the individual case and learn from
mistakes over the years. In the process of developing
a fund, it is important to consult with and listen to the
stakeholders in the watershed to determine what they will
be able to contribute.
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Annex A. Interviews

Water Funds are an additional mechanism that alone

Interview 1

cannot achieve the objective of water protection. The
6SHFLILFDOO\IRU)21$*WKHYHU\FUHDWLRQRIWKH

)21$*GRHVQRWFRQVLGHUWKHFDSDFLW\RISHRSOHRU

water fund mechanism, although controversial, already

prevalence of projects, and it is not large enough to

LPSOLHGDQLPSDFWRQJUHHQJURZWK2QHSUREOHPLV

cover the entire watershed area. The deterioration of

associated with the requirement to have fast results

watershed areas that supply the city has accelerated. In

from these funds in watershed protection, but water

order to address the situation, collaborative work among

management does not show quick results. There

PXQLFLSDOLWLHVJRYHUQPHQWWKHSULYDWHVHFWRUDQG1*2V

are increasing demands to present quick results and

is required.

impacts, but It is not possible to prove positive results
in the short term; what can be obtained are certain

In terms of national institutions, the approval of the

approximate indicators. The social and economic

water law in the near future could have an effect on

impacts are a result of the concerted actions for

water funds. Indigenous organizations are requesting a

administration and watershed management. To achieve

National Water Fund, but it is still unclear how it would

the fund objectives, it is necessary to work with the

be implemented.

people in the highlands; several communities have
EHQHILWHGIURPSURMHFWVSURPRWHGE\)21$*7KH
IXQGVKDYHGH¿QLWHO\KHOSHGUHGXFHWKHGHWHULRUDWLRQRI

Interview 2

ecosystems that provide water to Quito.
Water Funds have invested at least US $17 million,
First, you have to understand that this is not a super

which did not exist before and are all focused on water

mechanism and the idea should not become idealistic;

conservation. Funds have managed to address these

every fund has its problems. Water Funds depend greatly

water resources with a watershed approach, as with

on the economic health of the country. If there is no

management plans for the highlands in Tungurahua.

H[SHFWDWLRQWKDWWKHIXQGVDUHJRLQJWREHSUR¿WDEOHLWLV

The results of actions undertaken in terms of the

best to seek other alternatives. The funds must produce

quality and quantity of water are still unclear. The

UHYHQXHIRUSURSHURSHUDWLRQLQ)21$*¶VFDVHWKH\

)21$*DSSOLHVDQDQQXDORSHUDWLRQSODQWKDWGLUHFWV

achieve between 7 and 8.9% of their investments. This

investment to achieve the goals set for the Fund. It has

is at least 3 or 4 points more than what is generated in

also embarked on a process to develop the Strategic

any banking institution. Political backing is important. In

3ODQ2QHRIWKHSURSRVHGDFWLRQVLVWKDWWKHWHFKQLFDO

Ecuador, in addition to considering laws and statutes, it is

secretariat should be carbon neutral.

necessary to count on support from local authorities. The
National Water Secretariat, called SENAGUA, has been

2QHRIWKHPRVWLPSRUWDQWDFKLHYHPHQWVKDVEHHQ

detrimental and has affected the funds directly, because

to be able to integrate a large spectrum of actors who

water is mentioned in many laws and legislative bodies.

are now directly involved, especially from academia

It is difficult to coordinate the fragmented regulations,

and multiple local participants. The inclusion of

and this makes procedures unclear.

private sector stakeholders from a corporate social
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responsibility angle, which is not necessarily

must be able to adapt to local legal frameworks. A fund’s

programmatic but rather specific, often implies

VXFFHVVUHÀHFWVWKHFDSDELOLW\RIWKHPHFKDQLVPWRDGDSW

large transaction costs. In relation to local planning,

to each location in which it is implemented. In Ecuador,

)21$*VVWUDWHJLFSODQZLOOEHDOLJQHGZLWKSULRULWLHV

the water funds have not invested in green infrastructure;

set by the Municipality’s Department of Environment

however, in other countries there has been investment in

and will consider strong institutional coordination

green infrastructure from water funds. In addition there is

EHWZHHQWKH'HSDUWPHQWDQG)21$*

a tendency to involve users linked to sanitation in water
funds, which would ensure that the whole cycle of the

There have been improvements in the attitudes of
the people, knowledge and practices as a result of

water resource is involved in the water fund. This is the
FDVHRIWKH:DWHU)XQGLQ3LXUD3HU~

environmental education. With regard to revenue, the
LPSDFWLVQRWHDVLO\TXDQWL¿DEOHDQGVSHFL¿FEHFDXVHWKH

Ecuador is the country with the most replications of

investment was fragmented and revenue was not one

water funds. Some examples that have incorporated

of the objectives established. It is still unknown how

new elements of local law and municipal powers to

effective the initiatives have been in terms of quality

LPSOHPHQWZDWHUIXQGVDUH)25$3$DQG)25$*8$

and quantity of water, these are long-term impacts. The

However, approval of the proposed water law could

cases of reforestation have been isolated, and thus have

affect water funds. While there is not yet an official

not been effective, but the impact of change exists in

law adopted, it is difficult to know to what extent the

the attitudes of the people. There are current studies

law will affect the funds. In its relations to the local

being done, but they have not yet resulted in robust

authorities, SENAGUA is not an effective institution,

statistics. The greatest impact has been the increase of

because, instead of contributing to the water funds, they

protected areas under surveillance. In addition, there

have used water funds to strengthen themselves. In

will be ongoing support to new areas purchased by the

practice SENAGUA collaborates with local authorities,

Quito Metropolitan Area Potable Water and Sanitation

but they do not have a key role. Initiatives such as

Company (EPMAPS). An evident change in attitude and

“neutral” water, water footprint, etc. will be on the rise

new awareness about conservation practices has been

and this is an opportunity for greater involvement of

achieved among the people.

private companies. Expectations are high that bottling
companies, for example, will channel their work with
watersheds through water funds; this is an excellent way

Interview 3

WRSURPRWHFRQVHUYDWLRQIURPWKHSULYDWHVHFWRU2QH
case is Coca Cola’s goal for 2020 to return the water to

Water Funds are a simple and proven option, whereby

the people and nature. The Nature Conservancy proposed

payment for conservation of ecosystems is established.

a platform using water funds that was accepted by Coca

7KLVKDVKHOSHGLQÀXHQFHXVHUVWREHDZDUHRIWKHYDOXH

Cola. The investment will be focused on projects for

of water and its conservation. The initiative has been

watershed management.

replicated extensively which also proves there has been an
important impact at the regional level in Latin America.

The network of funds has worked well for those

It is an excellent mechanism for linking public and

that receive direct support from the Alliance and for

private sectors. The mechanism allows the urban areas to

the creation of new water funds. The principal lines of

ZRUNWRJHWKHUZLWKQDWXUH1DWXUHVXSSRUWVWKHKXPDQ

action are to strengthen technical capabilities, to support

Water Funds are not a “recipe” to be strictly followed and

¿QDQFLQJDQGWRH[FKDQJHH[SHULHQFHV$QRWKHULVVXHWKDW
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is being analyzed is how to involve the Inter-American

At the local level the national authority (SENAGUA)

'HYHORSPHQW%DQN ,'% DQGWKH'HYHORSPHQW%DQN

has applied to some extent certain measures that could

of Latin America (CAF) to include water funds in their

EHFRQVLGHUHGJUHHQJURZWK%XWWKHUHLVQRFXUUHQWODZ

OHQGLQJV\VWHPV7KHLGHDLVWRLQFRUSRUDWHWKHEHQH¿WV

or policy that promotes green growth directly. The local

of ecosystem services and green infrastructure into the

planning part of the mechanism has evolved over time,

lending package. More information related to the Alliance

so that the newer water funds clearly demonstrate their

of Water Funds is available at www.fondosdeagua.org

willingness to align themselves with local planning. In
WKHFDVHRI)25$*8$IRUH[DPSOHDOOLQYHVWPHQWSODQV

In Colombia, many municipalities are linked to the

are developed based on territorial management plans.

water company and the funds are not always used for
land planning. However, water funds are linked with

Within the program financed by USAID for the

regional authorities in Medellin and Antoquia. Each

strengthening of Water Funds in Ecuador, we were

location is different. Each location has different degrees

able to calculate the exact number of hectares that were

of institutional capacity, and the Technical Secretariat

conserved. To do this a methodology was applied that

must be able to articulate processes clearly. For example,

placed emphasis on management activities undertaken

when the fund was initiated in Lima (Peru), it did not

within the area to be protected. The results were positive

involve public actors; in Ecuador there is a tendency to

and the capacity for replication in various scenarios

LQFOXGHSXEOLFXVHUV%UD]LOKDVDPL[WXUHRIERWKSXEOLF

was highly valued. Impacts on the environment depend

and private actors as the law allows, encourages and

on the individual fund, particularly the component on

demands. In Colombia, it is more balanced, with only

working directly with communities in the upper reaches

private funds and the sugarcane growers. Experience has

of the basin. The impacts have been positive.

shown that the more a country is industrialized, has a
solid institutional structure and legal framework, the more
options are available for private actors to participate.

Interview 5
Water Funds seek to guarantee the availability of

Interview 4

ZDWHUWKURXJKQRQ±LQYDVLYHDFWLRQVZKLFKLVWRVD\QRW
infrastructure but rather through specific conservation

Water Funds have promoted protection actions

DFWLYLWLHV7KH)21$*HQJDJHVZDWHUXVHUVLQWKHFLW\

and have channeled efforts from various actors into

of Quito in conservation measures in areas far away, as

one consolidated initiative. It has been important to

water is increasingly brought from more distant places to

LQFOXGHSXEOLFDQGSULYDWHDFWRUVDVZHOODV1*2VLQ

meet the city’s needs.

the search for solutions to guarantee water provision in
the long term. Conservation has been one of the main

At the moment there are no legal, administrative

objectives of water funds, and the funds have been able

RUSROLWLFDOUHIRUPWKDWLQIOXHQFHGJUHHQJURZWK%XW

to demonstrate the relationship between ecosystems

Water Funds have been able to consolidate some sort of

and the services they can provide to large cities.Water

integrated management that can and has been replicated.

funds have been able to adapt to the current legal

7KLVKDVDOORZHGWKHIXQGVWRIRFXVRQVSHFL¿FDFWLRQV

framework by creating a platform for contributions for

The Authority (SENAGUA) in general believes it

the conservation of water.

has mastered all the concepts, yet here there is a wide
misconception of what green growth actually implies.

Ecuador Water Fund Mechanisms for Watershed Protection

●

293

7KLVLVWRVD\WKHUHPD\EHFHUWDLQVSHFL¿FDFWLRQVEHLQJ
implemented but may not be considered within the
concept of green growth.
In the early years of water funds the relationship with
the local planning was not evident, as local planning
was not as structured as it is now. The Law obliges
local authorities to develop basin management plans,
in addition to the National Strategic Plan which water
funds must be aligned with. All activities of the Funds
will soon be aligned with national and local planning.
This has been evident in the case of the Water Fund of
Tungurahua, which generated a management plan in
response to the request of the provincial assembly. In
other cases, it is not so obvious but it is a trend. All the
funds will have to be in compliance with national and
local planning.
Economically, the mechanism has had high
impact. High performance has been achieved through
constant and continuous contributions from the fund’s
constituents. In addition, the mechanism is protected by
WKHRUGLQDQFHDQGWKHFRQWUDFWWKDWFUHDWHGWKHWUXVW2QH
of the major weaknesses has been the inability to include
QHZFRQVWLWXHQWVLQWRDIXQG%XWWKHPRVWLPSRUWDQW
issue has been to promote integrated water resources
management in which the environmental issues are key.
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Executive Summary

This case study report analyses the impact of the Zero Liquid Discharge Desalination for Agricultural Development
on Egypt’s “green growth”, defined by the World Water Council as a “strategy that fosters economic growth
and development, protects natural ecosystems and the resources and environmental services they provide, and
enhances socially-inclusive development strategy.” The purpose of the water project was to use desalination of
brackish groundwater for agricultural development. It started its operation in 2005 and its total cost by 2014 was
86DQGLWZDV¿QDQFHGE\SULYDWHIXQGV,WSHUIHFWHGLWVRSHUDWLRQLQSURGXFLQJP3GD\RI
water for irrigation. This report follows a New Institutionalist approach, exploring the economic, social, political,
environmental, and technical “exogenous” factors which, together with Egypt’s water-related institutional framework
and relevant policy mix, shaped the implementation of this water-related project. Water scarcity is one of the major
environmental issues that Egypt has to face. Egypt is located in the northern coast by the Mediterranean Sea, a semiarid to arid region, where rainfall is a rare weather phenomenon, especially in Cairo. Egypt has reached the water
poverty limit and it is considered a water-scarce country. As far as its renewable fresh water resources are concerned,
the river Nile is the main supplier of water. Egypt has a claim on water of 55.5 billion m3\HDUE\WKHDJUHHPHQW
with Sudan. Furthermore, non-renewable aquifers and non-traditional water resources, such as reuse of drainage and
wastewater, and the desalination of seawater and brackish groundwater supplement the quantity of its freshwater
resources. In total, 82.6% of the water available in Egypt is used in the agricultural sector, which employs 31% of the
total labor force and covers its water demand almost entirely from irrigation from the Nile.
7KHLVVXHRIZDWHUVXSSO\KDVEHHQWKHVXEMHFWRI(J\SW V,QWHJUDWHG:DWHU5HVRXUFHV3ODQWKDWLGHQWL¿HVWKH
use of desalination technologies as a means to increase the water resources in Egypt. In particular, Egypt planned
WRLQFUHDVHLWVRI¿FLDOUHXVHRIPDUJLQDOTXDOLW\ZDWHUIURPLQWRDERXWE\,QKDUPRQ\ZLWK
this, the Desalination Technology Roadmap 2030 was developed to outline how different desalination technologies
FDQFRQWULEXWHWRPHHWWKHVHQHHGVDQGREMHFWLYHV2QHRIWKHFULWLFDOREMHFWLYHVLGHQWLILHGZDVWKHSURYLVLRQRI
water for supplementary irrigation coupled with greenhouse irrigation. Nevertheless, the desalination of seawater
has remained constant from 2002 to 2010 at 0.06 billion m3\HDU2QWKHRWKHUKDQGWKHUHF\FOLQJRIVHZDJH
water increased slowly from 1.10 billion m3\HDULQWRELOOLRQP3\HDULQ6LPLODUO\WKHLQFUHDVHRI
recycling of agriculture water was from 5.1 billion m3\HDULQWRELOOLRQP3\HDULQ,QOHVVWKDQ
11% of marginal-quality water reuse was achieved. Thus, so far, it seems that attaining the 17% objective by 2017
ZLOOEHYHU\GLI¿FXOWXQOHVVPRUHLQYHVWPHQWLVGRQHLQWKLVDUHD
The report underlines that the project is subject to many challenges, due to the fact that it is not particularly well
documented and is not yet complete. Thus, there is not enough information available to assess in depth its performance
and impacts on the local population, the environment and the economy. In consequence, efforts were made to assess
the potential performance of the project as well as its possible impacts on the population, the environment, and the
economy using information available in the literature from research conducted in other places. Accordingly, increased
access to water resources for irrigation secured through the water desalination project is seen to have a positive impact
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agriculture productivity, and thus also on agricultural output and employment. The project does not seem to have had an
adverse impact on the environment, largely due to the minimization of the discharge of by-products of the desalination
process. In particular, the Zero Liquid Discharge technologies used in the project convert liquid concentrates into dry
solid by using evaporators. These processes are energy-intensive and thus expensive, but appropriate in cases where
other methods cannot be applied due to the existence of groundwater aquifers or the existence of surface water in the
vicinity.
The report attributes the relatively low performance of the project to Egypt’s weak institutional structure and
water institutions. In particular, the top-down approach to technological innovation and development that was
adopted had as a consequence the very limited involvement of the local community from the beginning of the
project and throughout its operation. The views of the local community were not solicited and taken into account,
DQGWKHSRWHQWLDOEHQH¿WVRIWKHSURMHFWZHUHQRWH[SODLQHGWRDOOUHOHYDQWVWDNHKROGHUV$VDFRQVHTXHQFHQHLWKHU
the company nor the local community were mobilised to ensure synergies of the project with more employment and
training opportunities, more inclusion of women, and more participation of local authorities and social groups.
Thus a key recommendation emerging from the report is that community involvement be integrated in the design
and implementation of a water project as a means of maximizing the project’s economic, social and environmental
LPSDFWDQGLWVRYHUDOOHI¿FLHQF\,QDGGLWLRQLWLVLPSRUWDQWWRNHHSDGHWDLOHGUHFRUGRIWKHGLIIHUHQWVWDJHVRIWKH
design, operation and management of the project in order to properly assess the progress of the project, identify
ZHDNQHVVHVLQLWVLPSOHPHQWDWLRQDQGXQGHUWDNHFRUUHFWLYHPHDVXUHVDQGXOWLPDWHO\HYDOXDWHLWVHI¿FLHQF\IRUJUHHQ
growth by properly considering its environmental and social aspects in addition to its economic ones.
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transaction costs in Economics was possible because

I. Introduction

of the recent research on institutions. These theories
comprise what it is known as New Institutionalism.

1. Purpose of the Case Study

The analysis of the establishment and evolution of
In this report, we investigate the potential of Zero
Liquid Discharge Desalination for Agricultural

institutions is useful to understand social change (North,
2005).

Development to contribute on Egypt’s green growth
strategy from an institutional perspective. This report

Institutions are behavioural rules that establish the

highlights the importance of the consideration of the

boundaries between permitted and prohibited. This

environmental and social aspects in addition to economic

theoretical approach is used in the analysis of the impact

RQHVLQWKHHI¿FLHQWPDQDJHPHQWRIZDWHUUHVRXUFHVIRU

of institutions and policies that shape the project for

green growth.

Zero Liquid Discharge Desalination for Agricultural
Development. This report explores how the economic,
social, political, environmental, and technical exogenous
factors together with the Egypt’s water-related

2. Case Study Methodology

institutional framework and relevant policy mix can
led to the success or failure of this water-related green

2-1. New Institutionalist Approach

growth project.
A New Institutionalist Approach is used in this
document in order to analyze how Zero Liquid Discharge

2-2. Analytical Framework

Desalination for Agricultural Development can
potentially contribute to Egypt’s green growth.

The report follows the analytical framework
developed by Saleth and Dinar (2004) The Institutional

The emergence of the theories of ownership and

Economics of Water (see Figure 1). In order to analyze

Water Law

Water Policy

t*OUFSTPVSDFMJOLT
t*OUFSSFTPVSDFMJOLT
t8BUFSSJHIUT
t$POøJDUSFTPMVUJPO
t"DDPVOUBCJMJUZ
t4DPQFGPSQSJWBUFQBSUJDJQBUJPO

t6TFQSJPSJUZ
t1SPKFDUTFMFDUJPO
t$PTUSFDPWFSZ
t8BUFSUSBOTGFST
t%FDFOUSBMJ[BUJPOPrivatization
t5FDIOPMPHZQPMJDZ

Water Administration
t(PWFSONFOUMBZFST
t4USVDUVSFPGXBUFSBENJOJTUSBUJPO
t'JOBODFTUBòQBUUFSOT
t1SJDJOHGFFDPMMFDUJPOT
t3FHVMBUJPOBDDPVOUBCJMJUZ
t*OGPSNBUJPODBQBCJMJUZ
t5FDIOJDBMDBQBDJUZ
6RXUFH6DOHWKDQG'LQDU 

<Figure 1> Saleth and Dinar’s (2004) Analytical Framework
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the interaction between institutions and water sector

The Water and Green Growth project defines green

performance, endogenous, and exogenous factors of

growth as “a strategy that fosters economic growth

change are identified and assessed. Exogenous factors

and development, protects natural ecosystems and the

refer to national or regional political systems, legal

resources and environmental services they provide,

systems, populations, economic factors, and natural and

and enhances socially-inclusive development” (WWC,

environmental factors.

2012, p.11). In this context, exogenous political factors

Exogenous Factors

Choice of Policy Mix

[Economic factors]

[State/Administration]

- GDP per capita, PPP
- Population density
- Urban population (% of total)
[Social factors]
- Gini index
- Higher education enrollment rate
- Employment to population ratio, 15+, female
[Political factors]
- Corruption Perceptions Index
- Political stability
- Environmental Regulatory Regime Index
[Environmental factors]

- Well organized hierarchical plans (national,
regional, local, and project levels)
- Financial support for the project
- Taxes and levies
- Regulation
[Market]
- Cost-recovey status
- Private sector promotion policy
- Project selection criteria
[Community]
- Impact of stakeholders' participation
- Level of stakeholders' participation
$POøJDUSFTPMVUJPONFDIBOJTN

- Disaster
- Water quality (river)
- Water resource reserves (per capita)
- Freshwater withdrawal per capita per year
[Technical factors]
- Research and development expenditure (% of GDP)
- Number of patent applications per million people

Performance
[Generic performance]

Institutional Factors

- Achievement of project goal
- Timeliness
- Appropriateness of investment

[State/Administration]
- Balance between govemment layers
- Spatial organization of water administration
- Balance in functional specialization

[Economic performance]
- Contribution to GRDP
- Local job creation
- Alleviation of regional imbalances

[Market]
- Surface water rights
- Scope of private participation in the water sector
[Community]
- Effectiveness of accountability provisions &
arrangement
- Adequacy and relevance of information
- Integrated treatment of water planning and
development

[Social performance]
- Enhancement of people's health
- Improvement of quality of life
- Equity between social groups and genders
[Environmental performance]
- Improvement of water quality
- Biodiversity
- Safety from disaster

6RXUFH0RGL¿HGIURP6DOHWKDQG'LQDU 

<Figure 2> Institutional Framework Modified from Saleth and Dinar (2004)
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are very important since they shape regulatory and

technological levels in which the project on Zero Liquid

administrative settings through legislation on water

Discharge Desalination for Agricultural Development is

DQGJUHHQJURZWKWKDWUHÀHFWWKHUHDOOHYHOVRISROLWLFDO

taking place; the policies and institutions that determine

commitment. They are also important for the design

the project’s course from 2005 until the present; and

and implementation of coordinating mechanisms

the changes in those policies and institutions over that

among ministries, and may allow or hinder cross-

time. From this investigation, the potential project’s

sectoral collaboration between diverse bureaus in the

performance will be discussed and lessons drawn.

water and green growth fields. Economic factors have

The detailed structure of the report is the following.

an impact on the design and operation of water related

First, a brief review of Egypt’s water resources is

projects (e.g. the Zero Liquid Discharge Desalination for

provided in order to contextualize the emergence of

$JULFXOWXUDO'HYHORSPHQWSURMHFW 2WKHUIDFWRUVOLNH

the project of Zero Liquid Discharge Desalination

financial incentives for water saving users, tax breaks,

for Agricultural Development. Secondly, the external

and subsidies for green technology developers and users

environment during the development period of the

are also relevant for water and green growth. Finally,

project is characterised in terms of its economic, social,

technological factors are important since technology

political, environmental, and technological aspects (i.e.

contribute to green growth by cleaning the environment,

H[RJHQRXVIDFWRUV 6WDWLVWLFVIURPWKH:RUOG%DQN

conserving water, and providing alternatives to large-

2(&'DQGRWKHUVRXUFHVDVZHOODVVXUYH\UHVXOWVDQG

scale infrastructure projects. The water sector comprises

expert interviews are used to analyze how exogenous

all water sources and uses (both consumptive and non

IDFWRUVLQÀXHQFHGSROLFLHVDQGLQVWLWXWLRQVDIIHFWLQJWKH

consumptive), and all major water issues ranging from

Zero Liquid Discharge Desalination for Agricultural

quantity-quality conflicts to drought-flood conditions.

Development project. Thirdly, the institutional change,

Water institutions are defined as “an entity defined

focusing on applied policies of the project period,

LQWHUDFWLYHO\E\WKUHHPDLQFRPSRQHQWVZDWHUODZ

is examined across state, market, and community

water policy, and water administration” (Saleth and

dimensions. Fourth, the project’s potential performance

Dinar, 2004, p.95) and include the legal framework,

is assessed in terms of economy, environment, and

policy regime, and administrative or organizational

society. Lastly, overall lessons are drawn from the

arrangements. Saleth and Dinar’s institutional framework

foregoing analysis.

is re-categorized into state, market, and community
(see Figure 2) to take into account the arguments about
the drivers and instruments of economic and social
development and environmental conservation based

II. An Overview: Zero Liquid Discharge
Desalination for Agricultural Development

on the state, the market, and community. Clearly, the
outcomes of a water-related project will differ if its
institutional framework was predominantly state-driven,

1. About Zero Liquid Discharge Desalination
for Agricultural Development

market-oriented, or community-centred.
The official name of this project is “Zero Liquid
Discharge Desalination for Agricultural Development”.

3. Organization of the Report

Its main purpose is to use desalination of brackish
groundwater for agricultural development. According

The purpose of this case study is to investigate

to the questionnaire respondents, this project started its

the economic, social, political, environmental, and

operation in 2005 and is still operating. This is a project
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¿QDQFHGZLWKSULYDWHIXQGV7KHWRWDOFRVWRIWKH

2. Water Resources in Egypt

project until 2014 was US $1,400,000. The pilot site
is located in West of Cairo at the Alexandria Desert

Scarce water resources pose a huge challenge to the

Road Egypt, Km 80, latitudes 30º 12.22´ and 30º 17.08´

Egyptian national development since water availability

and longitudes 30º 29.36´and 30º 37.42´ (see Figure

will define the different types, size, and location of the

3). Ground elevation varies between 70m and 100m

economic activities in the region. Egypt is located in

above sea level, and the average of temperature in June

North East Africa, bordered on its northern coast by

3

is between 36°C and 40°C. It produces 1000 m GD\RI

the Mediterranean Sea and on its eastern coast by the

water for irrigation to supply 100 Feddans of agricultural

Red Sea. It lies in a semi-arid to arid region and has a

land.

total land area of 995,450 km2 (of which its population
RFFXSLHVRQO\ DQGGLVWULEXWHGDVIROORZV1LOH
valley and delta about 4% of the total; Eastern desert
area about 22%; Western desert area about 68%; and the
6LQDL3HQLQVXODDUHDDERXW2QO\RI(J\SW¶V
total land area is arable. Egypt has already reached the
water poverty limit and is categorized as water-scarce
country. The average annual rainfall is about 200 mm
in the northern coast. Cairo receives a little more than
10 mm of precipitation per year. Rainfall decreases
very sharply from the coast to the inland areas (see

6RXUFH )LQDO$JHQGD 5HJLRQDO :RUNVKRS 8VH RI %UDFNLVK :DWHU IRU
$JULFXOWXUDO3URGXFWLRQLQWKH1HDU(DVWDQG1RUWK$IULFD6WDWXV*RRG
$JULFXOWXUDO3UDFWLFHVDQG1HZ'HYHORSPHQWV7KH&RQUDG&DLUR+RWHO
June 10-12, 2013 - Cairo - Egypt

<Figure 3> Site Location

Figure 4). Scattered showers occur mainly in December
and January (see Figure 5) and are not appropriate for
extensive agricultural production. In consequence, a
binding condition for Egyptian agricultural development

It should be highlighted that this project is not

is the access to reliable irrigation water (Allam et al.,

particularly well documented as it is a private venture,

2002; Abdel-Gawad, 2007; Salim, 2012; Soliman and

not a public venture. Thus, there is not enough

Halim, 2012).

information available to access in dept its performance
and impacts on the local population, the environment,
and the economy. The project has been completed
in 2013 and is quite productive and profitable. The
technological issues are resolved, and there is a clear
policy program that aims to integrate this technology as
a strategy for green growth, fostering economic growth
and development, protecting natural ecosystems and the
resources and environmental services it will provide,
and enhancing socially-inclusive development. The
rest of this section provides a brief review of Egypt’s
water and agricultural sectors in order to contextualize
the emergence of this project. A detailed analysis of the
exogenous factors is provided in section III.

6RXUFH6ROLPDQDQG+DOLP 

<Figure 4> Mean Annual Rainfall in Egypt, Arab Republic
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<Table 1> Water Resources and Uses (2010-2011)
Water Resources
Share of Nile water
Groundwater in Valley & Delta

1RWH$QQXDOQDWLRQDO¿JXUHV
6RXUFH&OLPDWH&KDQJH.QRZOHGJH3RUWDO:RUOG%DQN

<Figure 5> Average Monthly Rainfall in Egypt, Arab Republic
(1960-1990)*

is the River Nile. The estimated average annual yield of
3

55.5

78.99%

6.3

8.97%

Recycling of agricultural water

5.8

8.26%

Recycling of sewage water

1.3

1.85%

Rains &Floods

1.3

1.85%

Desalination of sea water

0.06

0.09%

70.26

100.00%

Total
Uses of Water

The main source of renewable fresh water in Egypt

2010-2011
Billion m3/year As percentage

Agriculture
Waste evaporation from Nile & Canals

2010-2011
Billion m3/year As percentage
60.9

82.58%

2.1

2.85%

the river at Aswan, south of Egypt is 84 billion m \HDU

Drinking and Healthy uses

9.55

12.95%

1HYHUWKHOHVV(J\SW¶VVKDUHIURP1LOH¶VZDWHULV¿[HGDW

Industry

1.2

1.63%

55.5 billion m3\HDUE\WKHDJUHHPHQWZLWK6XGDQ
(Abdel-Gawad, 2007). The second most important

Total

73.75

100.00%

6RXUFH0LQLVWU\RI:DWHU5HVRXUFHV ,UULJDWLRQ

source of freshwater is groundwater. Excess irrigation

of available water resources through reuse of drainage

water and leakages from the Nile and the distribution

water and the use of groundwater. In this context, the

network renewable recharge the groundwater aquifer of

Government of Egypt faces several challenges in relation

the Nile system. The current water abstraction from the

WRZDWHUUHVRXUFHVPDQDJHPHQW 0:5, 

3

Nile aquifer is about 6.3 billion m \HDUDQGIRUHFDVWV
predict that it will reach 7.5 billion m3\HDUE\WKH\HDU
2017. Groundwater also exists in the non-renewable

1) Implement a strategy and action plan for achieving
food security;

deep aquifers in the Western Desert and Sinai. In

2) Reduce the gap between huge demands on freshwater

addition, there are non-traditional water resources that

resources resulting from a growing population

include the reuse of drainage and wastewater, and the

and the expansion of industrial and agricultural

desalination of seawater and brackish groundwater. The

water requirements and the limited supply of water

estimated treated groundwater amounts to 7.1 billion

resources;

m3\HDU $OODPHWDO$EGHO*DZDG
Salim, 2012). Coastal rainfall supplies less than 1.5
3

billion m \HDURQDYHUDJH,QWKHSHULRG
the allocation of the total water resources per use was

3) Preserve and enhance water quality and prevent its
pollution; and
4) Achieve the millennium development goals (MDG)
in relation to water supply and sanitation.

82% agriculture, 1.6% industry and 13% domestic use
respectively (see Table 1) (El-Kady and El-Shibini,
2001; Allam et al., 2002). The per capita water share

3. Agriculture and Irrigation

3

was 771 m FDSLWD\HDULQZKLFKLVEHORZWKH
international standards of “water poverty line” of 1000
3

m FDSLWD\HDU 6KDNZHHU 

As shown Table 1, 82.6% of water available in
Egypt is used in agricultural activities. The agricultural
sector contributes around 18% to the Gross Domestic

Alnaggar (2003, p.55) explains that water shortages

Product (GDP), and employs 31% of the total labor

have been compensated by raising the use efficiency

force (Abdel-Gawad, 2007). Agriculture in Egypt
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depends almost entirely on irrigation from the Nile.

rest from brackish groundwater (Qadir et al., 2007).

Therefore, most of the cultivated land is placed close

%UDFNLVKZDWHUFRXOGUHVXOWIURPPL[LQJRIVHDZDWHU

to the Nile River’s banks, its main branches and canals

with fresh water, as in estuaries, or it may be found

as well as in the Nile Delta. Recently, there has been a

in brackish fossil aquifers. In general, it is saltier than

shortage in Nile water, which may be worsened due to

fresh water, but not as much as seawater. Technically,

the disparities in the distribution of precipitation belts.

brackish water contains between 0.5 and 30 grams of

2QWKHRWKHUKDQGYDULRXVIRUHFDVWPRGHOVSUHGLFWD

salt per litre. Hence, brackish covers a range of salinity

potential decrease in the national output of food grains

and is not considered a precisely defined condition.

(Soliman and Halim, 2012). In response to these

Many brackish surface waters that their salinity can

challenges, the West Delta Conservation and Irrigation

YDU\FRQVLGHUDEO\RYHUVSDFHDQGRUWLPH7KLVUHVXOWV

Rehabilitation Project has been designed to improve

from the fact that some brackish water aquifers are

the livelihood and increase the income of people in the

GHQVLW\VWUDWL¿HGDQGZKHQZDWHULVSXPSHGIURPWKH

West Delta region of Egypt.

top portion of the aquifer, higher salinity groundwater
propagates upwards increasing source water salinity

2QWKHRWKHUKDQG(J\SW¶VPDLQQDWLRQDOQHHGV

over time. Several brackish water aquifers may have

ZLWKUHVSHFWWRZDWHUFDQEHFDWHJRUL]HGDVFRVW

a common boundary with other aquifers of different

effective water, drinkable water, water fit for its uses,

water quality. When the production aquifer is pumped,

and sustainable water. In order to increase water

a certain portion of the recharge volume may be

supply quantity and quality, Egypt's Integrated Water

supplied from the adjacent aquifers, provoking changes

5HVRXUFHV3ODQ ,:53 KDVLGHQWL¿HGWKHXVHRI

RIVRXUFHZDWHUTXDOLW\RYHUWLPH2QWKHRWKHUKDQG

desalination technologies as a tool to increase water

since seawater is widely available in coastal areas, it

resources in Egypt. In addition, Egypt planned to

is expected that desalination plants for drinking water

increase its official reuse of marginal-quality water

and industrial use in areas - where no other cheaper

from 10% in 2000 to about 17% by 2017. In this

resources are available - will be developed to meet

context, the Desalination Technology Roadmap 2030

increasing demand. However, if brackish water is

was developed to outline how different desalination

available in sufficient amounts, it might be a more

technologies can contribute to meet these needs and

preferred source for desalination due to its lower levels

REMHFWLYHV2QHRIWKHFULWLFDOREMHFWLYHVLGHQWLILHGLV

RIVDOLQLW\ 4DGLU6KDNZHHU:+2 

to provide water for supplementary irrigation coupled
withgreenhouse irrigation (MWRI, 2005; Shakweer,
2007).

Distillation and membrane technologies are the
main desalination technologies in use. Nevertheless,
desalination technologies are energy intensive and
research efforts have been done in order to improve

4. Desalination Technologies

their efficiency and to reduce energy consumption
:+2 1DLUDQG.XPDU  LGHQWLI\WKUHH

Desalination refers to the removal of salts, minerals,

NLQGVRIGHVDOLQDWLRQSURFHGXUHV

and other materials from brackish water or seawater
WRPDNHLWVXLWDEOHIRUKXPDQFRQVXPSWLRQ :+2

1) Thermal processes which include Multi-Stage

2007). Worldwide, desalination plants provide about

Flash (MSF) distillation, Multi-Effect Distillation

3

30 million m of freshwater everyday. It is estimated

(MED), and Vapour Compression Distillation

that two-thirds originates from seawater and the

(VCD);

Egypt Desalination for Agricultural Development

●

309

2) Membrane processes, which include Reverse
2VPRVLV 52 DQG(OHFWURGLDO\VLV (' DQG

seawater is lower. For this process closed vessels
are used. Due to boiling, steam is produced due to

3) Process acting on chemical bonds like ion exchange

the evaporation of the water, which at a later stage is

processes. They are used mainly for industrial

condensed to pure water that is destined to produce

applications, which require extremely high-quality

drinking water.

water. This method is not suitable to treat brackish
water or seawater.

More specifically, water enters the system and is gradually
heated at low temperature. The temperature rises from one

Distillation plants can produce water in the range of

stage to the other. The lower pressure in tandem with the

WRPJ/W7RWDO'LVVROYHG6ROLGV 7'6 $ONDOLQH

higher temperature results causes already heated seawater

cleaners remove organic fouling and acid cleaners

to reach its boiling point at different stages. Consequently,

UHPRYHVFDOHDQGVDOWV7KH:RUOG+HDOWK2UJDQLVDWLRQ

a portion of the seawater is vaporized, or flashed into

 GHVFULEHWKHIROORZLQJGHVDOLQDWLRQWHFKQLTXHV

steam. The water that turns into steam rapidly is directed
through demister pads that cleanse it from brine droplets.

Thermal Desalination Processes

This cleansed vapour is then diverted to a tube bundle that
carries cool seawater. Due to the decrease of temperature

%RLOLQJRIVDOLQHVROXWLRQVUHVXOWVLQZDWHUHYDSRUDWLRQ

the vapour is condensed into pure, distilled water. As

The water gasses that are produced consist of two parts,

vapour of water increases, so does the concentration of

namely pure water, and volatile organics. The salts and

EULGHWKDWLV¿QDOO\GLVFDUGHG

some organics are left in the unevaporated solution as
by-products of this process. The water that is produced

0(''HVDOLQDWLRQ

by the separation still contains salt but of very small
DPRXQWV XVXDOO\EHORZPJOLWUHRI7'6 +RZHYHU

Multiple effect distillation is the oldest desalination

another component of this procedure is the energy

process with its roots going back to the 1820s. It was

that is required to evaporate the water and which is of

quiet popular in the 1960s, due to configuration of the

high scale. For this reason, the minimization of energy

techniques it uses. More precisely, the use of the thin

FRQVXPSWLRQKDVEHHQWKHIRFXVRIPDQ\FRQ¿JXUDWLRQV

¿OPHYDSRUDWLRQWHFKQLTXHVLQFUHDVHGWKHSUDFWLFDOLW\RI

of the techniques that have been developed over the years

the process relatively to the process that was developed

The two most widely used thermal desalination processes

initially. Most commonly, the procedure followed starts

DUHPXOWLVWDJHÀDVKGLVWLOODWLRQ 06) DQGWKHPXOWLSOH

with feeding water into the system that is distributed

HIIHFWGLVWLOODWLRQ 0(' %RWKSURFHVVHVDUHVXLWDEOHWR

and the sprayed on the outer surface of heated tubed

desalinate both seawater and brackish water, although the

and turned into steam. Several effects included in the

biggest share of the existing MSF and MED plants are

process, the number of which varies between to 4-14.

related to desalinate the former than the later.

The preceded effects heat the surface of the on following
HIIHFWV$WWKH¿QDOVWDJHWKHVWHDPWKDWLVSURGXFHGLQ

06)'HVDOLQDWLRQ

the last effect is lead to a heat exchanger to be condensed,
while the water that enters the system cools it. In this

This method was the most commonly applied method

while the exchange of heat, raises the temperature of the

of water desalination until the early 1990’s. In the MSF

feed water. Droplets of brine are eliminated with the use

process, seawater is boiled in different temperatures

of mist eliminators before the vapour is introduced to the

under low pressure. Therefore, the boiling point of

next effect (Manjula and Kumar, 2013).
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0HPEUDQHGHVDOLQDWLRQ

5. Desalination in Egypt

This is a process that separates the minerals from

Desalination has been used in Egypt for more than

the source water by making use of semipermeable

century. The earliest example is large distillation pond in

membranes. Currently, there are two types of technology

the area of Helwan (south Cairo), its main objective was

WKDWDUHXVHGPHPEUDQHGHVDOLQDWLRQ5HYHUVH2VPRVLV

to produce fresh water for domestic use for areas far from

52 DQG(OHFWURGLDO\VLV (' 

the public water. However, Egypt began to apply advanced
GHVDOLQDWLRQWHFKQRORJLHVLQWKHPLGVHYHQWLHV ¿UVW('LQ

Desalination by Electrodialysis

UHPRWHDUHDVDQGWKHQ52 DVDUHVXOWRIWKHFRQWLQXRXV
population growth and the urban expansion along the

This method is suitable for desalination of brackish

coastal zone and in remote areas, which increased pressure

water of a certain level of salinity (approximately 12,000

on the existing water resources network. From 1975 to

PJ/ 7KHZDWHULVGLUHFWHGWKURXJKLRQPHPEUDQHVRI

1982, three different models of ED plants were installed in

positive (anion) or negative (cation) electrical charge.
The following process achieves the separate of salt from
water. The positively charged electrodes of the membranes
attract the anions in the water and the negatively charged
membranes attract the cations in the water. The membranes
are arranged alternately. Therefore, water passes through
positively and negatively charged membranes. A recently
developed desalination technology that is commonly used
is Electro Dialysis Reversal (EDR). In such systems, the
ÀRZRILRQVLVUHYHUVHG7KLVLVDFKLHYHGE\UHYHUVLQJWKH
polarity of the electrodes periodically.

Egypt, and they differed in capacity (from 50 to 1000 m3
GD\ DQGVDOLQLW\OHYHOV EHWZHHQWR±SSP 
of the feed water (E1-Kady and E1-Shibini, 2001; ElSadek, 2010). Due to recent technological developments in
water desalination processes, there is an increasing interest
in desalination among scientists, policy-makers, and other
stakeholders. These developments allow lower costs of
desalinated water than before. In addition, the increasing
cost of conventional water supplies due to its scarcity
and overexploitation makes desalination an important
alternative for potable water supply. Figure 6 shows that

Reverse Osmosis Desalination

the cost per unit of Multi-Stage Flash (MSF) - a distillation
desalination technology- has decreased 44% in average

Membranes are also used for this process. Pressure is

per decade in the last 50 years (El-Sadek, 2010).

applied to the product water during its transport through a
membrane to separate it from the salts that its contains prior
to its. During this procedure, the minerals of the source
water are concentrated by the membrane and withheld
by it, pressure is used to transport the desalinated water
through the membrane. Reverse osmosis desalination
uses the naturally occurring phenomenon of osmosis. This
occurs when membranes are used to separate solutions
of different concentration (Manjula and Kumar, 2013).
2VPRVLVLVRYHUFRPHZKHQKLJKSUHVVXUHLVXVHG$QRWKHU
SURFHVVVLPLODUWR52LV1DQR¿OWUDWLRQ 1) 7KLVSURFHVV
is commonly used in food processing, uses membranes to

6RXUFH(O6DGHN S

<Figure 6> Cost of MSF Product ($ per gallon), 1955-2005

remove compounds with high molecular weight with the
purpose of removing the hardness of water.
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Zero Discharge Desalination

is directed to reverse osmosis process. This process
removes salts from feed water and recovers product

In this section, we analyze the technology used in the

water. The salts that extracted from water are further

Zero Liquid Discharge Desalination for Agricultural

treated in the following way. Rich in calcium chloride

Development project. First, it should be noted that the

salts are separated from salts rich in sodium sulfate. The

construction and operation of a desalination plant has to

dilute of the EDM is returned to the reverse osmosis feed.

EHVXEMHFWWR

The ZDT process can incorporate add-on technologies
that are adjusted to each case. For example, a process

a) The sensitivity of the area it is built on; and

can be introduced in the system in order to treat high

b) The concentrate disposal methods it uses.

FRQFHQWUDWLRQVRIDVSHFL¿FVXEVWDQFHLQWKHZDWHUVWUHDP
The technology is suitable for treatment of brackish

5HJDUGLQJWKH¿UVWUHVWULFWLRQSODQWVWKDWDUHHVWDEOLVKHG

waters. Pilot studies demonstrate that the water recovery

close to densely populated areas may affect the residential

FDQEHXSWRDQGWKHZDVWHYROXPHLVVLJQL¿FDQWO\

environment, due to the generation of noise and gas

low (Younos, 2005). The use of ZDT aims to maximize

emissions. As far as the second restriction is concerned,

the volume of water produced from brackish sources

contamination of groundwater aquifers, energy

while minimizing impacts to the environment caused by

consumption and disruption of the environment should

concentrate disposal. Recent technological developments

be some of the main concerns. Moreover, in relation to

in water desalination processes have reduced the

the second argument, the concentrate disposal methods

costs of production and increased the efficiency of the

used by the desalination plant should be carefully

technologies. Currently, Egypt encourages both the public

considered. Some of the common methods include deep

sector and the private sector to apply modern desalination

well injections, evaporation ponds, brine concentrators,

technologies. The application of modern desalination

and zero liquid discharge (ZLD technologies). There

technologies started with distillation followed by ED

are other factors that should be taken into account in

DQGHQGLQJZLWKWKHXVHRI52 (O6DGHN 7KH

order for the most suitable disposal option to be chosen.

Zero Liquid Discharge Desalination for Agricultural

Some of these factors are, the cost, the volume, and

Development is an example of adoption of innovative

the quantity of the concentrate and the environmental

technology. Taking into consideration the restrictions

regulation. For example ZLD technologies, that convert

discussed through this section, it is evident that the

liquid concentrates into dry solid by using evaporators,

Zero Liquid Discharge Desalination for Agricultural

are energy intense and thus expensive to apply, but it is

Development project has several advantages. First, it is

an appropriate method when deep well injections cannot

located far from densely populated regions (see Figure

be applied. Furthermore, the final disposal of the dry

3) reducing the impact of noise and other externalities on

concentrate should not be neglected. The presence of

the population. Second, it uses ZDT in order to handle

surface water in the vicinity results in the infeasibility

byproducts of the desalination process reducing its impact

of this method. However, water recovery should not be

on the environment. Finally, according to the design of

disregarded, especially in cases where water scarcity is a

the desalination plant solar energy is used for its operation

VLJQL¿FDQWLVVXH,QDZDWHUVFDUFLW\FRQWH[W=HUR'LVFKDUJH

reducing in this way its energy costs.

Technologies (ZDT) are suitable to be implemented.
This technology, removes salts from water by utilizing
Electrodialysis Metathesis (EDM). Source feed water
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III. The Case Study

2.2 and 2.1 in 2012 and 2013 respectively. In relation
to this, a thorough look into Egypt’s growth over the

1. Exogenous Factors

years leads to the conclusion that the economy faces
SHULRGVRIVLJQL¿FDQWO\KLJKJURZWKUDWHVIROORZHGE\

The exogenous factors presented in this section

steep decreases to really low points. As an illustration,

depict the general context in which the Zero Liquid

the highest growth rate recorded in the last three

Discharge Desalination for Agricultural Development

decades was 8.9% in 1983 with almost as high rates the

project is being carried out. The following sections

subsequent two years. Nevertheless, in 1986 the growth

describe the Egyptian context at national level in which

rate decreased to 4.6%. The same trend can be observed

water resources are used in the Western Desert of Egypt

in the most recent years (see Figure 7).

and West Nile delta region across the economic, social,
political, environmental, and technological dimensions.
7KHVHGLPHQVLRQVDUHLPSRUWDQWEHFDXVHWKH\LQÀXHQFH
the formation, change, and performance of institutions,
DQGOLNHZLVHWKH\LQÀXHQFHSROLFLHVVHOHFWLRQDQGWKHLU
performance.
1-1. Economic Factors
1-1-1. Economic Growth and Structural Change

6RXUFH:RUOG(FRQRPLF5HYLHZ  ,0)

<Figure 7> Growth Rate in Egypt, 1981 - 2013

Egypt is a country with territories spanning over
two continents (Africa and Asia). It has a total

Therefore, although the economy is going through

SRSXODWLRQRIPLOOLRQ ¿JXUHV DQGLWLVWKH

a transition period as described above, a stabilization

17th biggest country in the world, according to the

period is expected that will be characterized by growth

:RUOG%DQN$FFRUGLQJWRWKHVDPHVRXUFH(J\SW¶V

rates at around 4%, according to IMF (see Table 2).

GDP is estimated at $272.0 billion, which makes it
the 41st biggest economy. In recent years, Egypt has
been through political tensions that have adversely
affected its economy. Egypt is in a process of political
transition. The election of Mohammed Morsi in 2011
was not sufficed to provide assertive promises during

<Table 2> Growth Rate Forecast
Year

Growth Rate (%)

2013

2.1

2014

2.2

2015

4.1

2016

4.1

the pre-election period. A case that is apparent in

2017

3.9

new democracies with new politicians (Keefer and

2018

4.0

Vlaicu, 2008). Additionally, the political tension during

2019

4.0

the demonstrations of 2013 yielded instability in its

6RXUFH:RUOG(FRQRPLF5HYLHZ  ,0)

economic circumstances. More specifically, from 4.7

With the newly elected government in June 2014, the

in 2009 and 5.1 in 2010 the growth rate dropped to

country has stabilized and is encouraging investors to

around 1.8 in 2011 and remained almost constant at

return as seen in the Economic Summit in March 2015.
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1-1-2. Population Movement and Urbanization

concentration of people is higher in the Nile Valley and
Delta as shown on FLJXUH2IWKHWRWDOSRSXODWLRQ

$FFRUGLQJ WR WKH HVWLPDWHV RI WKH:RUOG %DQN

44% is rural population. To prevent the urbanization of

Egypt’s population was as high as 82,6 in 2013. Data

the fertile areas across the Nile, a plan to establish new

from the same source regarding the population, portrays

cities and industrial areas has started in the 1970s. The

constant growth rates hooked on 1.6-1.7% during the

number of cities has been increasing ever since, to reach

ODVWGHFDGH2QWKHFRQWUDU\WKHELUWKUDWHKDVEHHQ

LQ 6ROLPDQDQG+DOLP $FFRUGLQJWR

declining from 24.4% (per 1.000 people) in 2004 to

the Department of Economics and Social Affairs of the

LQ2YHUDOOWKHWRWDOSRSXODWLRQKDVEHHQ

United Nations, the growth rate of the urban and rural

increasing between 1980 and 2013.

population will be 2.04 and 1.38 respectively between
2010 and 2015.
According to the same source, the percentage of
people in urban areas will rise to 44.2% by 2015,
following a trend of 1995. Table 3 shows the estimated
percentage of people in rural areas in Egypt.

<Table 3> Percentage of People in Rural Areas

6RXUFH7KH:RUOG%DQN'DWDEDQN

<Figure 8> Total Population in Egypt

1-1-2-1. Population Density and Distribution
$FFRUGLQJWR:RUOG%DQN'DWDLQ(J\SWKDGD
population density of 81 people per km2. However, the

Year

%

1990

43.5

1995

42.8

2000

42.8

2005

43.0

2010

43.4

2015*

44.2

(VWLPDWHGQXPEHU
6RXUFH8QLWHG1DWLRQV'HSDUWPHQWRI(FRQRPLFVDQG6RFLDO$IIDLUV
own calculations

1-2. Social Factors
5RPHU  /XFDV  %DUUR
(1991), and other early endogenous growth theorists
explain endogenous growth as arising from the mutual
influencing of various growth factors amidst which
increased investment in education leads to an increase
in human capital, which in turn leads to technological
progress and the accompanying rise in productivity
that contributes to economic growth. In the following
6RXUFH6HGDF&LHVLQ&ROXPELD8QLYHUVLW\

<Figure 9> Population Density in Egypt
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subsections we discuss the effect of social factors in the
case of Egypt.

1-2-1. Income Inequality

<Table 4> Employment to Population Ratio +15
Year

%

The Gini index is used to illustrate income inequality

2000

42

in Egypt. The index was 30.1% in 1991 and 32.1%

2001

41

2002

40

2003

41

2004

42

hand, the share of income held by the highest decile

2005

42

of the population was 26.6%. The unemployment rate

2006

42

of Egypt has been over 8% during the last 20 years.

2007

44

However, during the 2011-2012 period it climbed to

2008

44

2009

44

2010

44

'DWDSURGXFHGE\WKH:RUOG%DQNVKRZWKDW
WKH*LQLLQGH[ZDVDWLQ2QWKHRWKHU

12%, which has been the highest rate so far (see Figure
10). As noted by the report by the UN World Food

2011

43

Program (WFP, 2013) and the Egyptian Central Agency

2012

43

for Public Mobilization and Statistics (CAPMAS),

6RXUFH7KH:RUOG%DQN'DWDEDQN

17% of the population of Egypt faced food insecurity
in 2011. Income inequality and poverty may lead to

Regarding the women participation in the labor force,

serious social problems such as higher crime rates.

this has been improved significantly over the years.

Increasing tensions between the top and bottom income

Starting from 19% in 2000 the participation of women

group may result in social conflicts if the problem is

raised to 24% in 2012.

left unattended. These problems are foreseen to worsen
in the future, hindering the economic development of

1-2-2.Education Level and Equality of Opportunity

Egypt.
The Egyptian government offers free education at
all levels. The Ministry of education is responsible
for the educational policy and every issue related to
education, except for higher Education. The Ministry
of Higher Education supervises the higher education
system. The public education in Egypt’s consists of
three levels, namely the basic education (two years of
kindergarten, six years of primary school, and three
years of preparatory school), secondary school (three
6RXUFH7KH:RUOG%DQN'DWDEDQN

<Figure 10> Unemployment Rate in Egypt, 1991-2012

years), and tertiary education. The government aims
to increase the participation to education. For this
SXUSRVH(J\SWZRUNVLQWDQGHPZLWKWKH:RUOG%DQN

Moreover, as it is depicted in Table 4, the employment

which assists Egypt to achieve the goals set with the

to population ration has been rising from 2002 to 2010

Education Enhancement Program Project (EEP). The

from 40% to 44%. Additionally a slight decrease has

Government of Egypt has developed a long-term

been noted in 2011, but that has stabilized to the same

strategic framework defining thirteen objectives for

OHYHOWKHFRQVHTXHQW\HDU  2YHUDOOWKHOHYHOLQ

basic education and the interventions the Government

2012 was higher than this in 2000.

will employ to achieve these objectives. The project
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will assist the Government to improve the coverage

1-3. Political Factors

and equity in basic education, improve the quality of
VWXGHQWSHUIRUPDQFHDQGLPSURYHWKHHI¿FLHQF\RIWKH

1-3-1. Bureaucratic Integrity

system.
Transparency International annually publishes the
However, according to the UN Institute of Statistics

Corruption Perceptions Index, an index of the perceived

the expenditure on education as a percentage of GDP

degree of corruption among public officials and

was declining between 2003 (4.95%) to 2008 (3.76%).

politicians in a given country. A score of 100 indicates

0RUHRYHUWKHUHDUHVLJQL¿FDQWGLVSDULWLHVLQHQUROPHQW

that a society is generally free of corruption, while a

UDWHV,QWKHKLJKHVWHQUROPHQWUDWHZDVWKDW

score of 0 indicates that a society’s leadership is on

of New Valley (46,9%) and the lowest that of Minia

the whole corrupt. In Transparency International’s

(7.2%). Additionally, the percentage of enrolled children

Corruption Perceptions Index (CPI), Egypt has scored

in urban areas was higher (65.4%) than the percentage

32 points and it is ranked 114th.2) Furthermore, as it

of enrolled children in rural areas (34.6%).1) Regarding

is shown on the table below although the Corruption

women´s access to higher education (as a percentage of

Perception Index (CPI) was increased at 3.6 in 2001,

the total number of participants in higher education), it

during 2007 to 2011 has been in the vicinity of 2.8.

can be claimed that it has been increased between 2004

Compared this to 2000, CPI has been decreased. This

and 2012. Starting from 43% the number of women in

leads to the conclusion that the perception of corruption

tertiary education increased to 46.2% in 2012 (see Table

for Egypt has been improved.

5). This high percentage denotes equal opportunities in
higher education.
<Table 6> Corruption Perception Index
<Table 5> Women in Tertiary Education (%)

Year

CPI

2000

3.1

Year

%

2001

3.6

2004

43.0

2002

3.4

2005

43.8

2003

3.3

2006

45.3

2004

3.2

2007

43.6

2005

3.4

2008

44.5

2006

3.3

2009

45.6

2007

2.9

2010

42.2

2008

2.8

2011

47.1

2009

2.8

2012

46.2

2010

3.1

2011

2.9

6RXUFH81(6&2,QVWLWXWHIRU6WDWLVWLFV

6RXUFHWUDQVSDUHQF\RUJ

 ,QWHUQDWLRQDO%XUHDXRI(GXFDWLRQ8QLWHG1DWLRQV
 7UDQVSDUHQF\,QWHUQDWLRQDOKWWSZZZWUDQVSDUHQF\RUJ
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2012 parliamentary elections took place. The number of

1-3-2. Political Stability

SDUWLHVUHSUHVHQWHGLQWKH¿UVWSRVW0XEDUDNSDUOLDPHQW
A period of political turmoil throughout the Middle

LQFUHDVHGIURPWR7KH0XVOLP%URWKHUKRRG¶V

East and North Africa known as the “Arab Spring”

Freedom and Justice party gained 46.3% of the vote.

started on December 17, 2010. That day, a 26-year-

,QDQDOOLDQFHZLWKWKHUDGLFDO6DOD¿VW1RXUSDUW\WKH\

ROGYHJHWDEOHPHUFKDQWFDOOHG0RKDPHG%RXD]L]L

dominated parliament with over 70% of all seats.

set himself on fire using paint thinner and a match in

Liberal movements that were central during the period

WKH7XQLVLDQWRZQRI6LGL%RX]LG7KLVGHVSHUDWHDFW

of protests performed poorly during the elections due to

prompted demonstrations and clashesthat led to the

internal disagreements. Mohamed Morsi, the candidate

ousting of Tunisia’s autocratic President Zine al-Abidine

RIWKH0XVOLP%URWKHUKRRGZRQWKHSUHVLGHQWLDO

%HQ$OLDQGLQVSLUHGWKHLPPRODWLRQRIRWKHUPHQLQ

elections in June 2012 (Anderson, 2011; Nepstad, 2013;

Egypt, Algeria and Mauritania to show their desperation

Masetti et al., 2013). The army's intervention during the

and frustration with the authoritarian regimes in

social unrest indicated the continuing power of a military

their countries. Across the region the demands were

HVWDEOLVKPHQW2Q-XQHWKHELJJHVWSURWHVWLQ

VLPLODULQFUHDVHGLQFOXVLRQLQHFRQRPLFDQGSROLWLFDO

history with 14 million protestors asking for the outster

life, better governance and strengthened civil liberties

of Morsi. The army supported the will of the people and

(Worth, 2011; Masetti et al., 2013). Hosni Mubarak's

overthrew the Morsi government. Most of the generals

government showed a declining ability to provide

that currently run the army were active during the 1967

basic services and a lack of clear policies to tackle

and 1973 wars with Israel and cooperate with the United

the unemployment and poverty affecting millions of

States since Cairo's 1979 peace treaty with Jerusalem

Egyptians. An increasing feeling of discontent among

(Anderson, 2011). Furthermore, authoritarian practices

the population was exacerbated by corruption allegations

of the old political regime are still prevalent in Egypt.

RIWKHEXVLQHVVHOLWHOLQNHGWR0XEDUDN VVRQ*DPDO2Q

For example, it has been documented that the Supreme

January 25 2011, tens of thousands of demonstrators

Council of Armed Forces (SCAF) has been involved in

gathered in Egypt's Tahrir Square to protest against

misemploying its power in many instances. In 2011 it

worsening economic conditions, police brutality,

seized both legislative and executive power. The same

political repression, and corruption. The demonstrators

year it removed the prime minister of the country during

demanded the resignation of President Mubarak who

the period of protests and social unrest. It has also been

in turn responded by sending out troops. Nevertheless,

involved in arrests of politicians under the pressure of

the military did not crack down the demonstration and

the protests. Moreover, although the constitution has

often protected the protestors from violent police and

been recently re-established, the military systems have

SDUDPLOLWDU\JURXSV2Q)HEUXDU\PLOOLRQ

not been reformed and effective restrictions to the old-

people gathered in Tahrir Square demanding regime

regime have not been adopted (Lesch, 2014). As direct

change. Mubarak made several concessions in order

consequence of the political turmoil in recent years the

to stop the demonstrations including a promise to not

flows of tourism and foreign direct investment have

th

VHHNUHHOHFWLRQ%XWSURWHVWVFRQWLQXHGDQGWKH of

slow down.3) In their analysis about the impacts of the

)HEUXDU\9LFH3UHVLGHQW2PDU6XOHLPDQDQQRXQFHGWKDW

Arab Spring in the MENA region Masetti et al. (2013)

Hosni Mubarak resigned as president and had handed

report that in Egypt the difference between the average

power to the army. From November 2011 to January

real GDP growth in 2011-2012 and 2000-2010 was -3.1

 :RUOG(FRQRPLF2XWORRN$SULO
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pp.Compared with 2010, tourism arrivals decreased

as a signatory has a fixed share of Nile water of 55,5

LQ2QWKHRWKHUKDQGDOWKRXJKDFFRUGLQJ

billion cubic meters. Table 7 presents the distribution of

to IMF the new constitution that was adopted in 2014

water resources from 2002 until 2007.

has paved the way to economic recovery the estimated
GDP growth is still weak to boost job creation since the
EXVLQHVVFRQ¿GHQFHLVDIIHFWHGE\WKHSROLWLFDOHYHQWV
1-4. Environmental Factors

1-4-2. Natural Disasters
As a result of heavy storms and geomorphological
FKDUDFWHULVWLFV(J\SWKDVIDFHGÀDVKÀRRGVWKDWFDXVHG

1-4-1.Water Resources

severe damage on people and infrastructure. These
take place mainly in the Red Sea area and the Southern

The Nile River is the world’s longest river in the

Sinai.5) Furthermore, sand and dust storms are common

world with a length of about 6,825 km of which 1,530

phenomena during the spring periods. Additionally,

km is in Egyptian territory. The Nile is also the main

due to the tectonic setting in the area, three seismic

source of freshwater in Egypt. The agricultural sector

WUHQGVDUHLGHQWLILHGL 1RUWK5HGVHD*XOIRI6XH]

in Egypt is almost entirely dependent on irrigation

Alexandria trend; ii)Eastern Mediterranean-Cairo-

form the Nile. Additionally, its demand for water is as

Fayoum depression trend; iii) Gulf of Aqaba trend.

high as 85% of the total demand for water in Egypt.

0RUHRYHU¿UHVLQUXUDODUHDVDUHFRPPRQHYHQWVWKDWWR

Furthermore, household water demand is associated

some extent are cause by bottled gas explosions.

with urban and rural households. Part of the demanded
quantity is covered by extraction of water from the Nile
and groundwater resources cover the rest. Moreover,

<Table 8> Summarized Information on Natural Disasters in
Egypt
No of events:

23

industrial demand accounts for 2,5 billion cubic

No of people killed:

meters per year (2013).4) As far as the demand due

Average killed per year:

to population growth is concerned, it is expected that

No of people affected:

the rise in the population will exaggerate the problem

Average affected per year:

of water allocation Subject to the 1959 Convention
“Convention of Full Exploitation of Nile Water”, Egypt

1,527
49
262,864
8,479

Economic Damage (US $ X 1,000):

1,342,000

Economic Damage per year (US $ X 1,000):

43,290

6RXUFHKWWSZZZSUHYHQWLRQZHEQHW

<Table 7> Water Resources in Egypt 2002-2007 (Billions m3/year)
Source
Nile water

Year
2002-2003

2003-2004

2004-2005

2005-2006

2006-2007

55,5

55,5

55,5

55,5

55,5

Ground water at Delta and Nile Valley

6,1

6,1

6,1

6,1

6,1

Reuse of agricultural drainage and waste water

4,4

4,8

5,1

5,4

5,7

Reuse of sewerage water

0,9

1

1,1

1,2

1,3

Rains and floods

1,3

1,3

1,3

1,3

1,3

Desalination of sea water

0,06

0,06

0,06

0,06

0,06

6RXUFH6WDWXVDQG1HZ'HYHORSPHQWVRQWKH8VHRI%UDFNLVK:DWHUIRU$JULFXOWXUDO3URGXFWLRQLQWKH1HDU(DVW

 KWWSZZZPIDJRYHJ
 KWWSZZZXQLVGURUJPGJVGUUQDWLRQDOUHSRUWV(J\SWUHSRUWSGI
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1-4-3. Change in River Water Quality

almost 4.5 tons per year. Additionally, industrial organic
pollutants are also discharged in the river and they reach

As far as water quality is concerned, deterioration

roughly 270 tons per day.7)%HWZHHQWKH$VZDQ+LJK

in Nile occurs mainly by agricultural drainage water

Dam and Cairo, the approximately 2,500 villages with

containing salts, nutrients, pesticides, and herbicides.

population over 20 million discharge wastewater and

Additionally, water quality is affected by municipal

untreated sewage into the river.8) Consequently, the need

HIÀXHQWVIURPWRZQVRI8SSHU(J\SW7KHLQWURGXFWLRQ

for infrastructure is of utmost importance. In relation

of poorly treated sewage, industrial spills is a

to that, CAPMAS 2010 statistics demonstrate that only

contributor as well. However, according to the 2009

24.7% of the rural population was connected to a sewage

State of the Environment Report produced by the

system. The percentage for the urban areas is 88%.

Ministry of State for Environmental Affairs- Egyptian

Discharges into the Nile are connected to bad sanitation

Environmental Affairs Agency, the Ministry of

of drinking water. According to statistics 99.5% of

Irrigation and Water Resources in cooperation with the

the drink is untreated water.9) As the World Health

European Union as support to the Egyptian government

2UJDQLVDWLRQUHSRUW³6DIHU:DWHU%HWWHU+HDOWK´

has been part in the implementation of a project to

indicates, unsafe drinking water, inadequate sanitation,

strengthen national policy and improve water quality

insufficient hygiene and an inadequate management

6)

in the Nile river basin. $VWKH1LOH%DVLQ,QLWLDWLYH

of water resources in Egypt account for 5.1% of all

(2005) states, studies are being undertaken on both

deaths and 6.5% of all disabilities (disease and injury),

regional and national level. More specifically, under

yearly. Halim (2012, p.18), reports that water quality

WKH1LOH%DVLQ,QLWLDWLYHWKHFRXQWULHVUHODWHGWRWKH

samples taken out along the Nile River have shown

management of Nile basin aim to work on minimizing

“a nearly uniform distribution of the values of quality

waste release and reinforce their efforts in order to

parametersfrom Aswan to Cairo. The suspended

LQFUHDVHWKHLUEHQH¿WV$GLVWLQFWLYHH[DPSOHLVDSURMHFW

sediment concentrations increase gradually along the

LQWKH%OXH1LOHWULEXWDULHV %DUR$FRGR WKDWZLOOOHDG

Nile downstream direction. Total dissolved solids ranges

WREHQH¿WVIRU(WKLRSLD6XGDQDQG(J\SWIURPWKHXVH

IURPPJOLQ/DNH1DVVHUWRPJODWWKH

3

of 12 milliard m .

Delta barrages. The pH increases from 7.7 at the head
WRLQWKH1LOH'HOWD7KH%2'DVDUHVXOWRIKXPDQ

1-4-4. Impact of Environmental Factors

activities mainly shows a variable distribution but only
RFFDVLRQDOO\H[FHHGVWKHVWDQGDUGPJO HVSHFLDOO\LQ

The Egyptian Environmental Affair Agency reports in

the downstream sections of the river). The variability is

2008 that 102 industrial settlements discharge into the

WKHUHVXOWRISRLQWGLVFKDUJHDQGVHOISXUL¿FDWLRQRIWKH

Nile directly or indirectly. Among the contaminants are

river. As a result the dissolved oxygen drops below the

heavy metals and pesticides. The amount of these reached

OLPLWRIPJOZLWKH[FHSWLRQDOFDVHVRQO\1LWUDWHDQG

 5HSRUW DYDLODEOH DW KWWSZZZHHDDJRYHJHQJOLVKUHSRUWV6R((Q(J\SW6WDWHRI(QYLURQPHQW5HSRUW
2009.pdf
 7KH(J\SWLDQ2UJDQL]DWLRQ)RU+XPDQ5LJKWVLVVXHGDTXDOLWDWLYHUHSRUWWLWOHG7KH(J\SWLDQ2UJDQL]DWLRQIRU+XPDQ5LJKWV
The Egyptian Organization for Human Rights7KH(J\SWLDQ2UJDQL]DWLRQIRU+XPDQ5LJKWVKWWSHQHRKURUJWKH
HJ\SWLDQRUJDQL]DWLRQIRUKXPDQULJKWVLVVXHGDTXDOLWDWLYHUHSRUWHQWLWOHG $FFHVVHG6HSW 
 0RKDPHG$\DG$:DWHU4XDOLW\DQG&DLUR,VLW6DIH"KWWSFDLURIURPEHORZRUJSDJH
9) Joint Submissions to the Committee for Economic, Social and Cultural Rights Periodic Review of Egypt, 51st Session, November
2013
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ammonium hardly exceed the current standards except

Regarding patent applications in Egypt, these

for ammonium at one location in Upper Egypt. The

have been increasing through the years (2000-

spatial distribution of fecal coli form varies strongly. The

 0RUHVSHFL¿FDOO\DOWKRXJKWKHUHVHHPVWREH

standard is significantly exceeded during the summer

VRPHÀXFWXDWLRQERWKUHVLGHQWLDODQGQRQUHVLGHQWLDO

months at a few locations in Upper as well as Lower

patent are higher in 2010 than they were in 2000.

Egypt.

Additionally, patents applications per million people
have been increasing, reaching a high point of 28,6%
in 2010. In 2011 and 2012 this percentage decreased

1-5. Technical Factors

slightly, but it remained higher than 2000. The
1-5-1. Research and Development Expenditure in

increase in patent application provides an idea about
the progressiveness of technology in Egypt during this

Egypt

20-year period.
Research and Development (R&D) expenditures
are current and capital expenditures (both public
and private) on work undertaken systematically to
increase knowledge. R&D covers basic research,
applied research, and experimental development. R&D
expenditure in Egypt has been increasing from 2007
until 2011, from a minimum of 0.09% to a maximum
of 0.43% (see Table 9). Nevertheless, Egypt still faces
skills shortages that hinder its investment prospects
and economic growth. Egypt could take advantage
of opportunities in high-skilled economic sectors if a
greater investment in human capital is done (Loveluck,
2012).

2. Water Governance and Institutions
7KLVVHFWLRQH[DPLQHVWKHGLUHFWDQGLQGLUHFWLQÀXHQFHV
that institutional factors have on the project and how
they evolved to support a green growth strategy.
These institutional factors can be divided into legal,
administrative, and policy elements (Saleth and Dinar,
 ,QWKLVVHFWLRQWKHLQÀXHQFHRIVXFKLQVWLWXWLRQDO
factors on the Zero Liquid Discharge Desalination for
Agricultural Developmentproject is explored.

<Table 9> Research and Development Expenditure (% GDP)
R&D Expenditure

1996

0.21

1997

0.20

Year

Residents

Nonresidents

Total

Patents per
million people

1998

0.20

2000

534

1.081

1615

24.4%

1999

0.19

2001

464

923

1387

20.6%

2000

0.19

2002

627

788

1415

20.7%

2001

NA

2003

493

626

1119

16.1%

2002

NA

2003

NA

2004

382

312

694

9.8%

2004

NA

2005

428

1.008

1436

20.0%

2006

NA

NA

NA

NA

2007

516

1.589

2105

28.4%

2005

NA

2006

NA

2007

0.09

2008

481

1.649

2130

28.2%

2008

0.11

2009

490

1.452

1942

25.3%

2009

0.24

2010

605

1.625

2230

28.6%

2010

0.40

2011

618

1.591

2209

27.8%

2011

0.43

2012

683

1.528

2211

27.4%

6RXUFH:RUOG%DQN'DWDEDQN
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6RXUFH:RUOG%DQN'DWDEDQNRZQFRPSXWDWLRQV

2-1. State and Administration

Nile irrigation network and there are several entities
within each administrative governorate that carries out

The Egyptian government plays a central role as
both originator and decider of key policies in relation

all activities related to water distribution and drainage
(see Figure 11).

to the water sector and particularly in relation to
irrigation through the Ministry of Water and Irrigation

The National Water Research Center (NWRC)

of Egypt (MWRI). The MWRI is responsible of the

carries out research related activities in the MWRI. The

development, distribution and management of water

Center has 12 research institutes, a Central Laboratory

resources and for the organization and maintenance of

for Environment Quality Monitoring and the Strategic

the related water works. The collection and disposal of

Research Unit. In addition, other ministries that

agricultural drainage water, monitoring and assessment

collaborate in the management and operation of part

of water quality of the various water sources, and

of the irrigation and drainage systems include the

protection of coastal lakes and the shoreline are also

Ministry of Agriculture and Land Reclamation (MALR)

under its control. In the MWRI, two departments

(tasked with the improvement of agricultural activities

(Irrigation Department (ID) and the Mechanical and

and land reclamation, including water management

Electrical Department (MED)) and four authorities

at farm level) and the Ministry of Housing, Utilities

(the Egyptian Public Authority for Drainage Projects,

and New Communities (MHUNC), that provides

in charge of all drainage activities within MWRI, the

water supply and sanitation services to the municipal

Egyptian Survey Authority, the Coastal Protection

DQGLQGXVWULDOVXEVHFWRUV2WKHUPLQLVWULHVFRQFHUQHG

Authority, and the High Aswan Dam Authority) that are

with the water sector include the Ministry of Health

responsible for operation of the water resources system,

and Population (MoHP), the Ministry of State for

irrigation water delivery, and drainage water disposal.

Environmental Affairs (MSEA), and the Ministry of

Each of these entities has a wide coverage along the

Local Development (MoLD) (MWRI, 2005).

6RXUFH0:5, 

<Figure 11> Organisational Structure of the MWRI
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2-2. Laws and Administration

of water resources at on-farm level. In addition, the
Ministry of Housing, Utilities, and New Communities

The irrigation system in Egypt is divided into 18

is involved in household water supply and sanitation

Central Directorates (CD). Each of these Central

services. The use of the water quantity of Nile is

Directorates is responsible for managing the full spectrum

conditional upon laws that set the legal framework of

of water resources within its land of jurisdiction.

action in relation to the use of the resources, the rights

Furthermore, the Central Directorates represent the

on them and in total the management of the resource.

MWRI and the Irrigation Sector of the Ministry

Legislation has been set a long time ago in Egypt to

supervises their activities. The MWRI is the leading

UHJXODWHWKH1LOHZDWHU7KHVHODZVKDYHEHHQPRGL¿HG

organization in regards to development and management

according to the needs and the circumstances. The most

of the water resources in Egypt. Additionally, it is within

relevant laws for the legislative framework of the water

the Ministry´s responsibility to monitor and assess the

VHFWRUDUH

water quality. Regarding the management of water
irrigation, it is controlled by the General Directorates of

a) Law 93 for the year 1962 for the discharge to open

Irrigation (GD) that exist within the Central Directorates.

streams and its modifications for the years 1962,

Each of the Central Directorates may contain more than

1982, and 1989;

one GD, depending on the complexity of the irrigation

b) Law 27 for the year 1978 for Regulation of water

network. For instance, in the Nile Delta and valley there

resources and Treatment of Wastewater;

are 27 GDs in total. The geographical boundaries of the

c) Law 43 of 1979 for Local Administration;

GDs are not defined by the administrative boundaries

d) Decree 380 for the year 1982 for the Industrial

RIWKH&'VEXWWKH\DUHUDWKHUGH¿QHGLQUHODWLRQWRWKH
irrigation system.

Water Pollution Control;
e) Law 48 for the year 1983 Regarding the Protection
of the River Nile and Waterways from Pollution;

As it is shown on Figure 11, the CDs are subject to
a general entity, namely Central Directorate for Water
Distribution (CDWD). The CDWD in tandem with the
CDs estimate the annual needs for water allocated in
different uses. This is done at the Irrigation Directorate’s
level. The annual water requirements for water in Egypt

f) Law 12 for the year 1984 for the Irrigation and
Drainage;
g) Law 4 for the year 1994 for the Environment
protection; and
h) Law 213 for the year 1994 for Farmer Participation
and Cost Sharing.

are the result of the aggregation of the individual water

The two most important laws in relation to irrigation

requirements of each Irrigation Directorate. These water

are Law 48 of 1983 that is associated with the discharges

requirements form a schedule of releases that is passed

and of wastes and wastewaters, and quality standards of

on to the High Aswan Dam Authority that is responsible

these discharges and Law 12 of 1984 that regulates the

for the releases of water. Furthermore, the Mechanical

use of and management of public and private irrigation

and Electrical Department is responsible for the

systems. Under Law 12, cost recovery in irrigation works

maintenance of the irrigation station and the drainage

LVDOVRGH¿QHG 0:5,6KDNZHHU 

stations. This is done in accordance with the schedule
issued by CDWD. It should be mentioned that other

2-1-1. Institutional Reform

Ministries are involved in the management of water
UHVRXUFH0RUHVSHFL¿FDOO\WKH0LQLVWU\RI$JULFXOWXUH

The Ministry of Water Resources and Irrigation

and Land Reclamation is engaged in the management

launched in 2004 a National Water Resources Plan for
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Egypt (NWRP). This document describes how Egypt

country like Egypt are scarce and costly to produce). Urban

will protect its water resources in terms of quantity and

areas in Egypt are better off in terms of income distribution

quality, and how it will use these resources in the best

and participation in education and employment. The same

way from a socio-economic and environmental point

indicators inrural areas are relatively worse, showing

of view. Since 2005, Egypt has an Integrated Water

WKHYDULRXVGLPHQVLRQVRIGLVSDULW\LQWKHFRXQWU\2Q

5HVRXUFHV0DQDJHPHQW3ODQ ,:50 WKDWLVGH¿QHGDV

the other hand, Egypt has been trying to promote equal

a “process through which water and land resources are

opportunities, regardless the unstable political system

managed and developed within a coordinated framework

and the recent political turmoil. These are the forces

in order to maximize economic and social welfare,

that on the one hand reinforce, and on the other hinder

and ensure equity and sustainability of environmental

the development of the country. Nevertheless, Egypt’s

systems (MWRI, 2005).” This is very close to the

economy has been improving recently and maintains

Water and Green Growth project definition of green

positive perspectives despite the fact that it is still weak to

growth as “a strategy that fosters economic growth

boost job creation. In terms of water resources, the Nile

and development, protects natural ecosystems and the

River that runs through the country is the most valuable

resources and environmental services they provide, and

source of fresh water in the country. Its management

enhances socially-inclusive development” (WWC, 2012,

has been subject to national reforms that aim to create

p.11). According to MWRI (2005), the share of the cost

a decentralized model of decision-making processes.

¿QDQFHGE\SXEOLFIXQGVUHDFKHGIRUGHYHORSPHQW

Additionally, the Nile River along with other water

operation and maintenance of water services.

resources will be managed in a sustainable way under

Furthermore, the total financing by the public sector

NWRP. The national water plans pay greater attention to

in irrigation sector amounted to 4% of the total public

both quality and quantity of the water resources, following

recurrent expenditure. As Allam, El-Gamal, and Hesham

socio-economic and environmental principles.

(2004) explain, the MWRI puts efforts in restructuring
its functioning by reinforcing the decentralization of
processes. It is of the Ministry’s interest to implement
integrated water resources management. It is believed that

4. Performance of the Desalination for
Agricultural Development in Egypt

this will be achieved by the involvement of the private
sector in irrigation activities and by the decentralization

4-1. Generic Performance

of decision-making processes.
As mentioned in the second section of this document,
the Zero Liquid Discharge Desalination for Agricultural

3. Concluding Remarks

Development project has not been properly documented
and is still an ongoing project. Thus, a detailed

Egypt has a combination of exogenous factors that have

assessment of its performance and impacts on the local

had a huge impact on the development of the country and

population, the environment and the economy has proven

that have shaped the context of the design, implementation,

challenging. It is evident that the technological issues

and operation of the Zero Liquid Discharge Desalination

have been resolved in recent years and the technology

IRU$JULFXOWXUDO'HYHORSPHQWSURMHFW2YHUDOO(J\SW

has become cheaper and more affordable. In addition,

is a country with a growing population that is mainly

there is a clear policy program that aims to integrate

concentrated in urban areas. A growing population

this technology as a strategy for green growth. Efforts

increases the demand for food water services (that in

were done to assess the potential performance of the
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project as well as its possible impacts on the population,

4-2. Economic Performance

the environment and the economy using information
available in the literature from research conducted in

Although the economic impacts of Zero Liquid

other places. However, it should be stressed that more

Discharge Desalination for Agricultural Development

research should be conducted at local level to accurately

project have not been documented so far, it can be

DVVHVVWKHSHUIRUPDQFHRIWKLVVSHFL¿FSURMHFW

expected that the project will have a positive economic
impact in the region and for the communities nearby.
%HWWHUDFFHVVWRZDWHUIRULUULJDWLRQKDYHXQGRXEWHGO\

4-1-1. Attainment of Project Objectives

increased the agricultural productivity and quality. It is
The use of desalination technologies for agricultural

expected that this will also have a positive impact for

development was established as one of the objectives

the employment. So far, the construction of the facilities

in the IWRP 2017, and in the Desalination Technology

means that US $1,400,00 have been invested. Local

Roadmap 2030 in order to increase water resources in

laborers have been employed (see Picture 1).

Egypt and attend other water related challenges (e.g.
food security and attainment of the MDGs). Further,

4-3. Social Performance

(J\SWSODQQHGWRLQFUHDVHLWVRI¿FLDOUHXVHRIPDUJLQDO
quality water from 10% in 2000 to about 17% by 2017.

Although the social performance of this project

Nevertheless, the desalination of seawater has remained

cannot be assessed so far, Soliman and Halim (2012)

3

constant from 2002 to 2010 at 0.06 billion m \HDU2Q

report that there are success stories in reusing brackish

the other hand, the recycling of sewage water passed

water in agriculture. For example, The El-Salam project

3

3

from 1.10 billion m \HDULQWRELOOLRQP \HDU

mixes agricultural drainage water with Nile water. This

in 2010. The recycling of agriculture water passed from

project contributes to creating new communities that

3

3

5.1 billion m \HDULQWRELOOLRQP \HDULQ

will decrease pressure in densely populated areas in

In 2010, less than 11% of marginal-quality water reuse

the Nile Valley and to linking Sinai with the Delta. In

was achieved (see Table 1). So far, it seems that attaining

addition, the local communities and farmers have been

the 17% objective by 2017 will be very difficult unless

actively involved in the different stages of establishing

more investment is done in this area. When completed

and operating similar projects. However, the level of

the Zero Liquid Discharge Desalination for Agricultural

community participation is not clear, and from the

3

Development project is expected to produce 1000 m GD\

surveys it appears that a top-bottom approach is being

of water for irrigation.

followed where most of the decision-making is done at
the company and project owner level.

4-1-2. Timeliness of the Project
4-4. Environmental Performance
Given the problems of water scarcity faced not only
in Egypt but also in the entire Middle East and North

Younos (2005), explains that the construction and

African region, the use of desalination technologies is

operation of a desalination plant requires understanding

one of the most viable alternatives for increasing both

of the area of construction and attention to the disposal

the quantity and quality of water resources available.

methods. Desalination plants that are established close
to densely populated areas can affect the residential
environment, due to the generation of noise and
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gas emission and if the disposal methods are not

sodium from water during desalination. Furthermore, a

properly considered, this may lead to contamination of

difference between seawaters and brackish waters is the

groundwater aquifers, extra energy consumption, and

presence of nutrients, such as magnesium and calcium.

disruption of the environment. Some of the common

To elucidate that, their concentration can be significant

methods include deep well injections, evaporation

in sea waters but not in brackish waters. These nutrients

ponds, brine concentrators, and zero liquid discharge

can be removed by desalination as the aforementioned

(ZLD technologies). In the case of Zero Liquid

elements. However, these can be added to the purified

Discharge Desalination for Agricultural Development

water in order to stabilize the water and achieve a decrease

project, the selected area is not densely populated and it

in corrosivity. Neverthleless, other organic chemicals such

uses a ZLD technology. In this sense, it is heading to a

DVKXPLFDQGÀXYLFDFLGVDPRQJRWKHUVZLOOEHLQFOXGHG

good environmental performance.

These substances can affect the properties of the final
ZDWHUIRUH[DPSOHRGRXU:+2  KDVSXEOLVKHG

4-5. Water Quality Improvement

guidelines in regards to the provision of cyanotixn
Microcystin LR that belongs to this category of chemical.

The use of desalination technologies implies a huge
improvement in water quality. As it was mentioned in

The guideline for other substances of the same kind are
FRQWDLQHGLQ:+2  

Section 2, desalination refers to the removal of salts,
minerals, and other materials from brackish water or

4-6. Overall Performance

seawater to make it suitable for human consumption
:+2 %UDFNLVKJURXQGZDWHUH[LVWVLQDOPRVWDOO

2YHUDOOLWFDQEHVDLGWKDWWKH=HUR/LTXLG'LVFKDUJH

aquifer systems in Egypt. However, Soliman and Halim

Desalination for Agricultural Development project has

(2012) explain that the exploitation of this resource is

been prove to have an excellent environmental, social,

still limited for a number of reasons that include the

and economic performance, and it is very likely that it

unfamiliarity with the dynamics of brackish groundwater

will contribute in Egypt’s green growth strategy. So far,

GXULQJLWVH[SORLWDWLRQ)RUH[DPSOHTXDOLW\FKDQJHV

it has had a positive economic impact in the region, but

the salinity of groundwater is estimated to range from

once it is fully operating, the increased access to water

WR!SSPDWWKHEHJLQQLQJRIGHYHORSPHQW

resources for irrigation resulted in improved agricultural

and is expected to increase with time, especially for

productivity, output, and employment. The very nature of

WKH3OHLVWRFHQHDQGWKHFRDVWDODTXLIHUV\VWHPV2QWKH

the project implies the use of innovative technologies with

other hand, brackish groundwater occurs in low water

important implications to the environment and to water

demand areas and there are problems associated to the

TXDOLW\DQGTXDQWLW\2QWKHRWKHUKDQGLWLVQRWYHU\FOHDU

disposal of effluent. The major utilization of non-fresh

how the local community is involved in the project and its

JURXQGZDWHUDWSUHVHQWLVE\%HGRXLQV QDWLYHV IRUVPDOO

implications for its social performance.

agricultural activities and as a drinking source for cattle.
The total utilization is estimated at about 19 million cubic
meters per year, mainly from the upper ranges of salinity
(1,000-10,000 ppm). Similar to freshwater, potassium
is contained in sea and brackish water. However, its
concentration is significantly lower in freshwater. The
exclusion of potassium is as possible as the removal of

Egypt Desalination for Agricultural Development
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V. Lessons Learned and Conclusion

SURGXFWLYLW\RXWSXWDQGHPSOR\PHQW2QWKHRWKHUKDQG
the use of ZLD technologies has important implications
to the environment and to water quality and quantity.

In this report, we analyzed the Zero Liquid Discharge

However, it is not very clear how the local community is

Desalination for Agricultural Development project in

involved in the project and its implications for its social

Egypt. The purpose of the project is to use desalination

performance. It is advisable that the views of the local

of brackish groundwater for agricultural development.

community are taken into account, and that the potential

It started its operation in 2005 and has been financed

benefits of the project are explained to all relevant

100% with private funds. The total cost of the project

stakeholders.

until 2014 was US $1,400,000. When completed, it is
expected to produce 1000 m3GD\RIZDWHUIRULUULJDWLRQ
Due to the severe scarcity of water in Egypt the use of
desalination technologies is considered an important tool
for its green growth strategy as evident in different policy
documents (e.g. Integrated Water Resources Plan 2017
and Egypt's Desalination Technology Roadmap 2030).
It is clear that some technological problems related to
desalination plants have been resolved in recent years
PRUHVSHFL¿FDOO\LVVXHVUHODWHGWRHQHUJ\FRQVXPSWLRQ
and disposal methods) and the technology has become
more affordable. The main challenge in assessing the
potential of Zero Liquid Discharge Desalination for
Agricultural Development to contribute on Egypt’s
green growth has been the scarce availability of data
DQGUHVHDUFKFRQGXFWHGDWORFDOOHYHO2QHRIWKHILUVW
recommendations for the implementation of projects that
are part of a green growth strategy is to keep a detailed
record of the different stages of the design, operation,
and management of the project. In consequence, efforts
were done to assess the potential performance of the
project as well as its possible impacts on the population,
the environment and the economy using information
available in the literature from research conducted in
other places. Nevertheless, it is fundamental to conduct
more research at local level in order assess more precisely
the performance of this specific project. In general, the
Zero Liquid Discharge Desalination for Agricultural
Development project is likely to have positive
environmental, social, and economic performance and to
contribute in Egypt’s green growth strategy. More access
to water resources for irrigation will increase agricultural
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Annex A. Interviews

Interview 1

terms of stakeholder participation he mentioned that the
central government along with residents participated in

Respondent 1 was required to provide his expert

LPSRUWDQWGHFLVLRQPDNLQJDQG¿UPVZHUHFRQVXOWHG2Q

opinion about the “Zero Liquid Discharge. Research

WKHRWKHUKDQGKHPHQWLRQHGWKDWWKHUHDUHFOHDUFRQÀLFW

& Implementation” project. In terms of community

resolution mechanisms explicitly specified in the law.

institutional factors, he stated that there are explicit legal

+HPHQWLRQHGWKDWWKHMXGLFLDOOHJLVODWLYHFRQVWLWXWLRQDO

provisions for ensuring the accountability of officials

could intervene in conflict resolution. He identified

and users. In his opinion, those legal provisions are more

basin organizations for transboundary conflicts. When

HIIHFWLYHIRUZDWHUXVHUVWKDQIRURI¿FLDOV$ERXWWKHZD\

questioned about the overall performance of the project,

that legal provisions of accountability administratively

he identified important factors that contributed to the

are translated and how effective they are in practice, he

VXFFHVVHVRIWKHSURMHFWWKH0LQLVWHURI$JULFXOWXUH¶V

identified administrative supervision and Monitoring

commitment to additional implementation with

procedure for sectoral and regional water allocation. He

JRYHUQPHQWIXQGV2QWKHRWKHUKDQGDGGHGYDOXHWR

considers that water data is not adequately collected,

land and ensure agriculture sustainability caused positive

managed and publicized. He considers the data is little

XQH[SHFWHGUHVXOWVLQWKHFDVH¶VLPSOHPHQWDWLRQ2YHUDOO

open to the public. However, he mentioned that data is

he considers that the intended objectives of the project

available through printed materials, company reports,

have been achieved 100%.

and upon request. He stated that this data is a adequate
for the planning and research for the project. Finally, he

In terms of economic performance, he considers

considers that the project represents an IWRM approach.

that the most positive impact was on the gross regional
domestic product, on job creation in the local economy,

In relation to the choice of policy mix, in the case of

on technological performance and on local development.

VWDWHDGPLQLVWUDWLRQSROLFLHVKHGLGQRWDQVZHULIWKHUH

In terms of social performance, he reckons that the

are well-organized plans related to water management.

project had a very positive impact on quality of life

+HPHQWLRQHGWKDWWKHSURMHFWKDVQRWUHFHLYHG¿QDQFLDO

and a marginal positive impact on improving citizen

VXSSRUWVXFKDVVXEVLGLHVRU2IILFLDO'HYHORSPHQW

participation in decision-making. There was no impact

$VVLVWDQFH 2'$ +HPHQWLRQHGWKDWWKHUHDUHQRWD[

on people’s health and on gender equality. In terms

exemptions for the project. Finally, he stated that there

of environmental performance, he considers that the

DUHQRVSHFL¿FUHJXODWLRQVGLUHFWO\DIIHFWLQJWKHSURMHFW

most positive impact was on restoring biodiversity, on

In the case of market policies, he stated that there is

increasing environmental awareness and on water quality

partial cost recovery for all water used. In relation to

improvements and a marginal positive impact on disaster

private sector promotion policies, he considers that

safety.

users are favorable overall. Finally, he mentioned that
¿QDQFLDODQGTXDOLW\IDFWRUVZHUHWKHFULWHULDXVHGLQWKH
project selection. In the case of community policies, in
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Interview 2

LGHQWL¿HGEDVLQRUJDQL]DWLRQVIRUWUDQVERXQGDU\FRQÀLFWV
When questioned about the overall performance of the

Respondent 2 was required to provide his expert

SURMHFWKHLGHQWL¿HGDVLPSRUWDQWIDFWRUVWKDWFRQWULEXWHGWR

opinion about the “Zero Liquid Discharge. Research

the successes of the project the interest in agriculture sector

& Implementation” project. In terms of community

WRH[SDQGZLWKJRYHUQPHQWSROLF\VXSSRUW2QWKHRWKHU

institutional factors, he stated that there are explicit legal

hand, added value to land and ensure agriculture predicting

SURYLVLRQVIRUHQVXULQJWKHDFFRXQWDELOLW\RIRI¿FLDOVZDWHU

caused unexpected results in the case’s implementation.

suppliers, and users. In his opinion, those legal provisions

2YHUDOOKHFRQVLGHUVWKDWWKHLQWHQGHGREMHFWLYHVRIWKH

are more effective for water users than for officials and

project have been achieved 100%.

water suppliers. About the way that legal provisions of
accountability administratively are translated and how

In terms of economic performance, he considers that

HIIHFWLYHWKH\DUHLQSUDFWLFHKHLGHQWL¿HGDGPLQLVWUDWLYH

the most positive impact was on the profitability, on

supervision, grievance cells, interministerial committees

job creation in the local economy and on technological

and monitoring procedure for sectoral. He considers

performance. He reckons that there was no impact on

that water data is not adequately collected, managed,

local development. In terms of social performance, he

and publicized. He considers the data is little open to the

reckons that the project had the most positive impact

public. He stated that this data is publicly available for the

on quality of life and no impact on improving citizen

planning and research for the project. Finally, he considers

participation in decision-making, on people’s health

that the project represents an IWRM approach.

and on gender equality. In terms of environmental
performance, he considers that the most positive

In relation to the choice of policy mix, in the case of

impact was on restoring biodiversity, on increasing

VWDWHDGPLQLVWUDWLRQSROLFLHVKHUHFNRQVWKDWWKHUHDUH

environmental awareness and on water quality

well-organized plans related to water management. He

improvements and a positive impact on disaster safety.

mentioned that the project has not received financial
VXSSRUWVXFKDVVXEVLGLHVRU2IILFLDO'HYHORSPHQW
$VVLVWDQFH 2'$ +HPHQWLRQHGWKDWWKHUHDUHQRWD[

Interview 3

exemptions for the project. Finally, he stated that there are
QRVSHFL¿FUHJXODWLRQVGLUHFWO\DIIHFWLQJWKHSURMHFW,QWKH

Respondent 3 was required to provide his expert

case of market policies, he stated that there is partial cost

opinion about the “Zero Liquid Discharge. Research

recovery for all water uses. In relation to private sector

& Implementation” project. In terms of community

promotion policies, he considers that users are favorable

institutional factors, he stated that there are explicit legal

overall. Finally, he mentioned that financial, ecological,

provisions for ensuring the accountability of officials,

and quality factors were the criteria used in the project

water suppliers and users. In his opinion, those legal

selection. In the case of community policies, in terms of

provisions are equally effective for water users, for

stakeholder participation, he mentioned that the firms

officials and for water suppliers. About the way that

participated in important decision-making and residents

legal provisions of accountability administratively are

DQGFHQWUDOJRYHUQPHQWZHUHLQIRUPHG2QWKHRWKHU

translated and how effective they are in practice, he

KDQGKHPHQWLRQHGWKDWWKHUHDUHFOHDUFRQÀLFWUHVROXWLRQ

identified administrative supervision, and monitoring

PHFKDQLVPVH[SOLFLWO\VSHFL¿HGLQWKHODZ+HPHQWLRQHG

procedure for sectoral and regional water allocation.

WKDWZDWHUXVHUDVVRFLDWLRQVDQGWKHMXGLFLDOOHJLVODWLYH

He considers that water data is adequately collected,

constitutional could intervene in conflict resolution. He

managed, and publicized. He stated that this data is
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adequate for the planning, implementation, evaluation

impact on restoring biodiversity and a positive impact on

and research for the project. Finally, he considers that the

increasing environmental awareness and on disaster safety.

project represents an IWRM approach.
In relation to the choice of policy mix, in the case of

Interview 4

VWDWHDGPLQLVWUDWLRQSROLFLHVKHUHFNRQVWKDWWKHUHDUH
well-organized plans related to water management. He

Respondent 4 was required to provide her expert

mentioned that the project has not received financial

opinion about the “Zero Liquid Discharge. Research

VXSSRUWVXFKDVVXEVLGLHVRU2IILFLDO'HYHORSPHQW

& Implementation” project. In terms of community

$VVLVWDQFH 2'$ +HPHQWLRQHGWKDWWKHUHDUHQR

institutional factors, he stated that there are explicit legal

tax exemptions for the project. Finally, he stated that

provisions for ensuring the accountability of officials,

there are no specific regulations directly affecting the

water suppliers and users. In her opinion, those legal

project. In the case of market policies, he stated that

provisions are more effective for water users than for

there is partial cost recovery for all water uses and

RI¿FLDOVDQGIRUZDWHUVXSSOLHUV$ERXWWKHZD\WKDWOHJDO

water costs are very low for the end users. In relation

provisions of accountability administratively are translated

to private sector promotion policies, he considers that

and how effective they are in practice, she identified

users are favorable overall. Finally, he mentioned that

administrative supervision, grievance cells, interministerial

economic and quality factors were the criteria used in

committees, monitoring procedure for sectoral and regional

the project selection. In the case of community policies,

water allocation. She stated that this data is adequate for the

in terms of stakeholder participation he mentioned

planning and research for the project. Finally, she considers

that the firms and central government were informed.

that the project represents an IWRM approach.

2QWKHRWKHUKDQGKHPHQWLRQHGWKDWWKHUHDUHFOHDU
conflict-resolution mechanisms explicitly specified in

In relation to the choice of policy mix, in the case of

WKHODZ+HPHQWLRQHGWKDWORFDODGPLQLVWUDWLRQJRYW

VWDWHDGPLQLVWUDWLRQSROLFLHVVKHUHFNRQVWKDWWKHUHDUH

basin organizations, water user associations and the

well-organized plans related to water management. She

MXGLFLDOOHJLVODWLYHFRQVWLWXWLRQDOFRXOGLQWHUYHQHLQ

GHFODUHGWKDWWKHSURMHFWKDVQRWUHFHLYHG¿QDQFLDOVXSSRUW

FRQÀLFWUHVROXWLRQ:KHQTXHVWLRQHGDERXWWKHRYHUDOO

VXFKDVVXEVLGLHVRU2IILFLDO'HYHORSPHQW$VVLVWDQFH

performance he considers that the intended objectives

2'$ 6KHVWDWHGWKDWWKHUHDUHQRWD[H[HPSWLRQVIRU

of the project have been achieved 100%.

the project. Finally, she stated that there are no specific
regulations directly affecting the project. In the case of

In terms of economic performance, he considers

market policies, she mentions that there is partial cost

that the most positive impact was on the gross regional

recovery for all water uses. In relation to private sector

domestic product, on job creation in the local economy

promotion policies, she considers that users are favorable

and on technological performance. He reckons that

overall. Finally, she mentioned that financial and quality

there was no impact on local development. In terms of

factors were the criteria used in the project selection. In

social performance, he reckons that the project had the

the case of community policies, in terms of stakeholder

positive impact on people’s health on quality of life and

participation, she mentioned that the central government

no impact on improving citizen participation in decision-

participate in important decision-making, firms were

making, and on gender equality. In terms of environmental

FRQVXOWHGDQGUHVLGHQWVZHUHLQIRUPHG2QWKHRWKHUKDQG

performance, he considers that the most positive impact

she mentioned that there are clear conflict-resolution

was on water quality improvements a very positive

PHFKDQLVPVH[SOLFLWO\VSHFL¿HGLQWKHODZ6KHPHQWLRQHG
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WKDWZDWHUXVHUDVVRFLDWLRQVDQGWKHMXGLFLDOOHJLVODWLYH

evaluation, and research for the project. Finally, he considers

FRQVWLWXWLRQDOFRXOGLQWHUYHQHLQFRQÀLFWUHVROXWLRQ:KHQ

that the project represents an IWRM approach.

questioned about the overall performance she considers
that the intended objectives of the project have been

In relation to the choice of policy mix, in the case of

achieved 100%. The factors contributed to the successes

VWDWHDGPLQLVWUDWLRQSROLFLHVKHUHFNRQVWKDWWKHUHDUH

of the case were the Minister of Agriculture’s commitment

well-organized plans related to water management. He

to additional implementation with government funds and

mentioned that the project has not received financial

added value to land and ensure agriculture sustainability

VXSSRUWVXFKDVVXEVLGLHVRU2IILFLDO'HYHORSPHQW

caused positive unexpected results in the case’s

$VVLVWDQFH 2'$ +HPHQWLRQHGWKDWWKHUHDUHQRWD[

implementation.

exemptions for the project. Finally, he stated that there
DUHQRVSHFL¿FUHJXODWLRQVGLUHFWO\DIIHFWLQJWKHSURMHFW

In terms of economic performance, she considers that
the most positive impact was on the return on investment
and on technological performance, a positive impact
on job creation in the local economy. She reckons that
there was no impact on local development. In terms of
social performance, she considers that the project had
the positive impact on quality of life and no impact on
improving citizen participation in decision-making,
on people’s health and on gender equality. In terms of
environmental performance, she states that the most
positive impact was on water quality improvements
on restoring biodiversity on increasing environmental
awareness and no impact on disaster safety.

In the case of market policies, he stated that there is
partial cost recovery for all water uses. In relation to
private sector promotion policies, he considers that users
are favorable in particular sector. Finally, he mentioned
WKDW¿QDQFLDODQGTXDOLW\IDFWRUVZHUHWKHFULWHULDXVHG
in the project selection. In the case of community
policies, in terms of stakeholder participation he
mentioned that the firms and central government
participate in important decision-making and residents
ZHUHFRQVXOWHG2QWKHRWKHUKDQGKHPHQWLRQHGWKDW
there are not clear conflict-resolution mechanisms
H[SOLFLWO\VSHFL¿HGLQWKHODZ+HPHQWLRQHGWKDWORFDO
DGPLQLVWUDWLRQJRYWDQGZDWHUXVHUDVVRFLDWLRQVFRXOG
LQWHUYHQHLQFRQÀLFWUHVROXWLRQ:KHQTXHVWLRQHGDERXW
the overall performance he considers that the intended
objectives of the project have been achieved 90%.

Interview 5
In terms of economic performance, he considers that
Respondent 5 was required to provide his expert

the most positive impact was on the return on investment,

opinion about the “Zero Liquid Discharge. Research

on job creation in the local economy and on technological

& Implementation” project. In terms of community

performance and on local development. In terms of

institutional factors, he stated that there are no explicit legal

social performance, he reckons that the project had the

provisions for ensuring the accountability of officials, water

most positive impact on quality of life and no impact

suppliers, and users. About the way that legal provisions

on people’s health, on improving citizen participation

of accountability administratively are translated and how

in decision-making, and on gender equality. In terms of

effective they are in practice, he identified administrative

environmental performance, he considers that the most

supervision, inter-ministerial committees, and monitoring

positive impact was on water quality improvements a

procedure for sectoral and regional water allocation. He

very positive impact on restoring biodiversity, on disaster

considers that water data is adequately collected and

safety and a marginal positive impact on increasing

managed but is not open to the public. He stated that this

environmental awareness.

data is somehow adequate for the planning, implementation,
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Executive Summary

In November 2010, the World Water Council (WWC) signed a memorandum of understanding with the
Government of the Republic of Korea to initiate a joint project on Water and Green Growth (WGG). The first
edition of the Water and Green Growth study was launched at the sixth World Water Forum in Marseille in March
$FDVHVWXG\RQZDWHUPDQDJHPHQWLQWKH6WDWHRI*XMDUDWZDVLQFOXGHGLQWKH¿UVWHGLWLRQWKHH[SDQGHGFDVH
study included here is an input into Phase II of the project, leading up to the Seventh World Water Forum in Daegu.
The Gujarat water management case study explores the rapid growth of the State’s economy, based on an analysis
of exogenous factors and water institutions at the State and local levels that have had a major impact on that growth.
The present research explores how the exogenous economic, social, political, environmental and technical factors
drive water resources planning and management processes. It examines how the institutional framework in the water
and related sectors contributed to green growth.
The analytical framework used in the study is based on the work of Saleth and Dinar (2004) in The Institutional
Economics of Water. The framework was the basis for evaluating the water-related projects’ outcomes resulting
from changes in policies and institutions. The questionnaires presented to representatives of the main water-related
LQVWLWXWLRQVLQ*XMDUDW6WDWHZHUHGHYHORSHGWRUHÀHFWWKDWIUDPHZRUN
Gujarat is one of the most water scarce regions in India, with nearly 80% of its geographical area having a
renewable water resource endowment of less than 1,000 m3 per capita per annum, with north Gujarat being
absolutely water-scarce (less than 500 m3 per capita per annum). More importantly, the regions with a poor water
endowment have excessively high water demands. Most of this demand comes from agriculture, due to aridity, high
per capita arable land availability and high dependence of the rural population on water for their livelihoods. Water
use in three out of the four regions, namely north Gujarat, Saurashtra, and Kachchh, is currently unsustainable. The
State has been known for problems of groundwater mining in north Gujarat, and seawater intrusion in coastal areas
of Saurashtra and Kachchh. Nearly two thirds of the state’s geographical area is drought prone.
Yet, the State has made major economic progress during the past 10-15 years through rapid growth in the
manufacturing sector and impressive growth in agriculture through technology, skill development and infrastructure
development. In this drought-prone State, water security to drive this growth was achieved through water imports
for rural and urban drinking supply, industrial use, and irrigation. For this, large water infrastructure projects were
implemented, including the Sardar Sarovar Project (SSP); the transfer of water for recharge of depleted alluvial
aquifers in north Gujarat; large scale promotion of drip and sprinkler irrigation systems; the Sabarmati Riverfront
Development Project; and large-scale decentralized water harvesting. The conditions that enabled these developments
ZHUHDVWDEOHJRYHUQPHQWWKHGHWHUPLQDWLRQWRILQGSHUPDQHQWVROXWLRQVWRGURXJKWVDQGVFDUFLW\RIZDWHUIRU
drinking and irrigation; consistently high growth in GDP and better economic conditions; and improvements in
human development; and a good pool of technical manpower.
While there are indications that the large inter-basin transfer projects have had a positive impact on the environment
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and social well-being apart from improvements in economic conditions, it is crucial to monitor these impacts over time
to make sure that they do not cause environmental problems in the water surplus areas over time. Intensive commercial
farming, rapid urbanization, and industrial growth continue to pose challenges for water and environmental management,
with depletion of groundwater, over-appropriation of surface water and threats to ecosystem health in rivers.
2QWKHVRFLDOGHYHORSPHQWIURQWWKHUHDUHLQGLFDWLRQVWKDWUXUDOZRPHQDVZHOODVRWKHUGHPRJUDSKLFVHJPHQWV
of the population, have not fared well. Trends show a shift in cropping patterns to high value cash crops, which
can threaten domestic food security in the long run, if farming systems are not made resilient. Malnutrition among
women and children in rural and urban areas still remains a concern for the state.
:DWHUDGPLQLVWUDWLRQLQ*XMDUDWLVRUJDQL]HGDURXQGWKUHH6WDWHGHSDUWPHQWV'HSDUWPHQWRI:DWHU5HVRXUFHV DOVR
includes minor and medium irrigation systems), Department of Narmada and Major Irrigation, and Department of
:DWHU6XSSO\2WKHUPLQLVWULHVVXFKDVLQGXVWU\HQYLURQPHQWDQGORFDOVHOIJRYHUQPHQWVDUHDOVRDVVRFLDWHGZLWKWKH
administration of water. The Gujarat Water Resource Development Corporation is an autonomous body whose primary
responsibilities are survey, monitoring, and development of groundwater. The Sardar Sarovar Narmada Nigam Ltd.
(SSNNL)is an autonomous body that is responsible for the implementation of the Sardar Sarovar project, one of the
most ambitious multi-purpose projects of modern India.
The institutional structure of the water supply sector in Gujarat is complex. The administration and regulation of
water supply, covering domestic and industrial sectors, is provided by a number of different government departments,
PXQLFLSDOLWLHVORFDOJRYHUQPHQWVDQGSXEOLFSULYDWHHQWHUSULVHV7KH:DWHUDQG6DQLWDWLRQ0DQDJHPHQW2UJDQL]DWLRQ
:$602 ZDVFUHDWHGWRHPSRZHUYLOODJHOHYHOLQVWLWXWLRQVWRPDQDJHWKHLURZQUXUDOZDWHUVXSSO\IDFLOLWLHV,WKDV
brought about effective citizen engagement through its innovative governance model for community-led water supply
program throughout the State of Gujarat.
2YHUDOOWKHVWDWHZDWHUDGPLQLVWUDWLRQLVJHDUHGXSWRGHYHORSZDWHUUHVRXUFHVDQGGLVWULEXWLRQDQGGHOLYHUIRUYDULRXV
competitive uses. However, the major reforms on the legal and policy front have not effectively addressed the concerns
RIHTXLW\HI¿FLHQF\DQGVXVWDLQDELOLW\LQZDWHUXVH7KHSUREOHPVLQWKHZDWHUVHFWRUVXFKDVJURXQGZDWHUPLQLQJ
HQYLURQPHQWDOZDWHUVFDUFLW\LQULYHUVDQGLQHI¿FLHQWXVHRIZDWHULQDJULFXOWXUHDUHEHLQJWDFNOHGWKURXJKWHFKQRORJLFDO
LQWHUYHQWLRQVDQGODUJHVFDOHLQIUDVWUXFWXUHSURMHFWV2UJDQL]DWLRQDOFKDQJHVWRLPSOHPHQWWKHODUJHSURMHFWVDUHRIWHQLQ
the form of Special Purpose Vehicles. Changes in norms are brought about for speedy acquisition of land for building
of the canal network of SSP. New regulations for issuing new power connections can be inequitable, as they entail
metering of agricultural connections, while many of the old agricultural connections remain unmetered.
The major initiatives in Gujarat over the past decade, which had a significant impact on the development and
management of water resources in Gujarat State are outlined in the case study. Amongst them, the SSP produced the most
remarkable impact, by raising agricultural productivity in the command area; improving the groundwater regime not only
in the command area, but also in alluvial areas of central and north Gujarat; reducing energy use for pumping groundwater
for both irrigation and domestic water supply; improving sustainability of well irrigation; and producing clean energy.
To ensure that water resources became an engine of sustainable growth, the Government of Gujarat implemented
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exactly the same types of policies which are recommended in the Water and Green Growth policy framework under
³ZDWHUDVDQHQJLQHRIJURZWK´SURPRWHWHFKQRORJ\WUDQVIHUDQGLQYHVWLQLQQRYDWLYHWRROVWRLPSURYHZDWHUDQG
HQHUJ\HI¿FLHQF\UHYLWDOL]HDQGEHWWHUXVHXUEDQZDWHUZD\VDQGZDWHUIURQWDUHDVDGRSWDSDFNDJHRIHFRQRPLF
instruments, including demand management and incentives for recycling and reuse of water; and balance green and
grey infrastructure among the competing uses.
2QWKHHFRQRPLFIURQWWKHFDVHVWXG\GHPRQVWUDWHVDJRRGH[DPSOHRIJURZWKEDVHGRQZDWHU+RZHYHUWKHRWKHU
WZRGLPHQVLRQVRIJUHHQJURZWKKDYHQRWEHHQDVVWURQJSURWHFWLRQDQGFRQVHUYDWLRQRIZDWHUUHVRXUFHVDQGZDWHU
for an improved quality of life.Some of the lessons learned and challenges still facing the State in the water sector
are summarized below and are discussed in more detail in the case study.
%HWWHUFRRUGLQDWLRQLVQHHGHGDPRQJYDULRXVOLQHDJHQFLHVRIWKHJRYHUQPHQWUHVSRQVLEOHIRUZDWHUUHVRXUFHV
development and management. A number of different departments and agencies are responsible for large, medium and
small irrigation, and these overlap with those that implement watershed development, minor irrigation schemes and
groundwater irrigation. There needs to be a coordination mechanism so that these do not work at cross-purposes.
7KHHFRV\VWHPQHHGVDUHQRWVXI¿FLHQWO\DGGUHVVHG in watershed development programs. In treated watersheds,
there has been a shift in cropping and land-use patterns to more water-intensive crops, using more water, and causing
water quality problems from agricultural runoff. A regulatory framework for development and management of
water resources and water allocation is needed, with appropriate institutional mechanism to enforce it at the level of
hydrological units, i.e., basins.
3. There is a need for empowering the local communities toGHULYHPD[LPXPEHQH¿WVIURPWKHZDWHUPDQDJHPHQW
initiatives. The village water committees require capacity building in operation and maintenance, and they need to
understand their rights and responsibilities, so as to function as effective local institutions for overall governance of
water resources.
4. Groundwater conservation initiatives, such as Micro Irrigation promotion, have focused on technical solutions,
DQGKDYHQRWVXI¿FLHQWO\FRQVLGHUHGWKHQHHGVRISRRUIDUPHUV6XFKVFKHPHVQHHGWRFRQVLGHUQRWRQO\HFRQRPLF
aspects, but social aspects as well. Thus, the community institutions need to have the capabilities and powers to play
an effective role in water governance at the local level.
5. Though the government of Gujarat has adopted a participatory irrigation management policy to promote farmers
involvement in irrigation management at the tertiary level of canal systems, there has not been an effort to introduce
volumetric pricing of water. Hence, the farmers have no incentive to use water efficiently in both physical and
economic sense.
7KHUHDUHQRZHOOGH¿QHGULJKWVRUHQWLWOHPHQWVIRUJURXQGZDWHURUZDWHUDOORFDWHGIURPVXUIDFHZDWHUV\VWHPV
,QWKHDEVHQFHRIWKLVWKHRSSRUWXQLW\FRVWRIXVLQJZDWHULVYHU\VPDOOLQPRVWVLWXDWLRQV:DWHULVLQHI¿FLHQWO\XVHG
LQDJULFXOWXUHIRUJURZLQJZDWHULQHI¿FLHQWFURSVRUDSSURSULDWHGE\WKRVHZKRSD\PRUHUDWKHUZKRQHHGLWPRUH
Water rights need to be established in the case of groundwater resources, which are still linked to land ownership, if
equity and sustainability are to be addressed.
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I. Introduction

Development Goals and water resources are at the
center of negotiations for the post-2015 Sustainable

1. Purpose of the Case Study

Development Goals. The General Assembly declared
the right to water and sanitation as a basic human right

6LQFH WKH %UXQGWODQG &RPPLVVLRQ GHILQHG WKH

in July 2010.

concept of sustainable development in 1987, it has
been accepted that development must include not only

In addition, innumerable international conferences

economic growth, but also environmental and social

outside of the United Nations system on different

1)

dimensions.

aspects of water resources management have been
held to build a consensus and cooperation over the

Throughout the period since the UN Water

years. Among the most prominent are the annual World

Conference was held at Mar del Plata, Argentina

Water Weeks convened in Stockholm since 1991 and

in 1977, water resources have been at the center of

the triennial World Water Forums, convened by the

international discussions on economic and social

World Water Council every three years since 1997. The

development. Water was a key chapter in Agenda

Seventh World Water Forum will be held in Daegu,

21, the outcome of Conference on Environment and

Republic of Korea in 2015.

Development (UNCED, Rio de Janeiro, June 1992).
Since then the United Nations and the international

In November 2010, the World Water Council signed a

community have considered water as essential to

memorandum of understanding with the Government of

the attainment of sustainable development. Water

the Republic of Korea to initiate a joint project on Water

resources and sanitation were at the top of the agenda

and Green Growth (WGG).2) Following considerable

for negotiations leading to the Johannesburg Plan

background research and the collection of case studies,

of Implementation (World Summit on Sustainable

DSROLF\IUDPHZRUNZDVGHYHORSHGDQGWKH¿UVWHGLWLRQ

Development, Johannesburg, August-September 2002)

of the Water and Green Growth study was launched

and the World Conference on Sustainable Development

at the sixth World Water Forum in Marseille in March

in Rio in June 2012. Since 1977 there have been

2012. A case study on water management in the State of

two International Decades for water (International

*XMDUDWZDVLQFOXGHGLQWKH¿UVWHGLWLRQWKHH[SDQGHG

Water Supply and Sanitation Decade, 1981-1990

case study included here is an input into phase II of the

and the International ‘Water for Life’ Decade, 2005-

project, leading up to the Seventh World Water Forum

2015), the International Year of Freshwater (2003),

in Daegu. It has been supported by the World Water

the International Year of Sanitation (2008) and the

Council and the Government of the Republic of Korea,

International Year for Water Cooperation (2013). Water

the organizers of the Forum.

and sanitation were an important part of the Millennium

 7KH :RUOG &RPPLVVLRQ IRU (QYLURQPHQW DQG 'HYHORSPHQW OHG E\ 1RUZHJLDQ 3ULPH 0LQLVWHU *UR +DUOHP %UXQGWODQG
produced Our Common Future 2[IRUG8QLYHUVLW\3UHVV DOVRNQRZQDVWKH%UXQGWODQG5HSRUWDVDQLQSXWWRWKH8QLWHG
1DWLRQV&RQIHUHQFHRQ(QYLURQPHQWDQG'HYHORSPHQWKHOGLQ5LRGH-DQHLUR%UD]LOLQ-XQH
 :**LVGH¿QHGDVWKH JURZWK FRQFHSWWKDWHPSKDVL]HVWKHUROHRIZDWHULQWHUPVRIDFKLHYLQJHFRQRPLFZHOOEHLQJDQGVRFLDO
equity coupled with protection and revitalization of ecosystems.
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terms of GDP per capita growth.4) The state is considered

2. Case Study Context

the growth engine of India; while Gujarat contributes
Gujarat State, located on the west coast of India, has a
2

total geographical area of 196,000 km with a coastline

around 7% to the country’s overall GDP, it has just 5% of
the nation’s population (just over 60 million).

of 1600 km, one-third of India’s total (see Figure 1). The
state has experienced very rapid economic growth over
the past 20 years.

The state experienced balanced growth in its economy,
with robust growth in the agriculture, industry, and
service sectors in the past decade. There are many

Gujarat is one of India's most prosperous states, having

reasons for the rapid growth of these sectors, but

a per-capita GDP that rose from well below India's

one main factor has been water security, with major

average in 2000 to above the average in 2012 (US $1,142

improvements in the availability of dependable and

compared to US $1,107 for India as a whole). The State’s

reliable water supplies to meet the competing demands

economy grew at an average rate of over 12.3% per

from all sectors. Analysis of global data sets shows how

year from 2000 to 2011 at constant prices, reaching US

improved water security of countries drives economic

3)

$70.27 billion in 2011. Gujarat ranked third in India in

growth and human development at the national level.

6RXUFH:LNLPDSLDKWWSZLNLPDSLDRUJFRXQWU\,QGLD*XMDUDW

<Figure 1> Map of Gujarat and Location in India

 :RUOG%DQN&RXQWU\'DWDVHWKWWSGDWDEDQNZRUOGEDQNRUJGDWDYLHZVUHSRUWVWDEOHYLHZDVS[DQG&HQWUDO6WDWLVWLFDO2UJDQL]DWLRQ
of India
 KWWSVWDWHVRILQGLD¿QGWKHGDWDRUJT:KDWLVWKH*URVV'RPHVWLF3URGXFWRI*XMDUDW
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The countries which had high levels of water security had

The questionnaires presented to representatives of

high human development indices, which in turn drive

the main water-related institutions in Gujarat State

5)

economic growth, resulting in high per capita GDP. This

were developed to reflect that framework. Saleth and

case study will examine a number of the initiatives taken

Dinar define a water institution to be an entity defined

in the water and energy sectors by the government, the

LQWHUDFWLYHO\E\WKUHHPDLQFRPSRQHQWVZDWHUODZ

private sector, and the communities, which have direct

water policy, and water administration. The analytical

bearing on water security in different sectors, to realize

framework is presented in detail in the Lake Sihwa case

economic well-being and social advancement.

study.

3. Case Study Methodology

4. Organization of the Report

The Gujarat water management case study explores

This case study investigates the economic, social,

the rapid growth of the State’s economy, based on an

political, environmental, and technological context in

analysis of exogenous factors and water institutions at

which the State of Gujarat (India) undertook its water

the State and local levels that have had a major impact

management reform. The policies and institutions that

on that growth. The work was undertaken based on an

have been responsible for the improvements in water

institutional approach developed under the Water and

availability underlying the State’s rapid economic

Green Growth project supported by the World Water

growth have mainly been implemented since the year

Council and the Government of the Republic of Korea.

2000. These policies and institutions are still evolving,

Details on the institutional approach and methodology

changing, and adapting to cliverse circumstances and

can be found in the Lake Sihwa Water Quality

lessons learned. The stability in government over that

6)

Improvement project case study. The present research

time period has made it possible to adapt those policies

will explore how the exogenous economic, social,

and institutions. From this investigation, the different

political, environmental, and technical factors drive water

water management institutions and policies are described,

resources planning and management processes. It will

and their performance is analyzed and lessons drawn.

examine how the institutional framework in the water

First exogenous factors are examined, then institutional

and related sectors contributed to green growth.

factors and the policy mix considered together, and
performance analyzed last.

The analytical framework used in the study is based on
the work of Saleth and Dinar (2004) in The Institutional

This report is organized as follows. First, the Gujarat

Economics of Water. The framework was the basis for

Water Management case study is summarized, indicating

evaluating the water-related projects’ outcomes resulting

the main reforms and the main economic and social

7)

from changes in policies and institutions.

impacts. Second, the external environment during

5) Kumar, M.D. 2010. Managing Water in River Basins: Hydrology, Economics, and Institutions1HZ'HOKL2[IRUG8QLYHUVLW\
Press.
6) Research Center for Water Policy and Economy at K-water Institute. 2013, Sept. Lake Sihwa Water Quality Improvement
3URMHFW$:DWHUDQG*UHHQ*URZWK&DVH6WXG\5HSRUW'DHMHRQ5HSXEOLFRI.RUHD
 6DOHWK5DQG'LQDU$7KH,QVWLWXWLRQDO(FRQRPLFVRI:DWHU$&URVV&RXQWU\$QDO\VLVRI,QVWLWXWLRQVDQG3HUIRUPDQFH
:DVKLQJWRQ'&7KH:RUOG%DQN
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the evolution of the water management reforms is

and seawater intrusion in coastal areas of Saurashtra

characterized in terms of its economic, social, political,

and Kachchh. The per capita renewable water resources

environmental, and technological aspects, i.e. exogenous

of the four distinct regions of Gujarat are given in

factors. Statistics from international, national, and State

Figure 2.

sources, and from independent academic studies, to
The mean rainfall in Gujarat varies from from

provide an overview of the situation in the State.

PP\HDU LQ .DFKFKK WR  PP\HDU LQ WKH
Next, the water resources developments, institutions

Southern part.8) The land is mostly fertile. There

and policies are summarized and analyzed, showing the

are 17 river basins in North Gujarat, with 71 river

changes over time. Finally, the impact and performance

basins in the Saurashtra region and 97 river basins in

of the water management projects, survey results and

Kachchh region. Although the state has more than 184

expert interviews are used to analyze the current situation

major and medium irrigation schemes, several parts

and performance of the water management reforms in

of North Gujarat, Saurashtra, and Kachchh regions

Gujarat State.

frequently suffer from severe water scarcity due to poor
dependability of rainfall. Nearly 70% of the surface
water resources of the state are concentrated in South

II. An Overview: Water Management
in Gujarat

Gujarat, which has perennial rivers9) such as Mahi, Tapi,
Narmada, Damanganga and Karjan. The rivers of north
Gujarat, Saurashtra, and Kachchh are ephemeral, and
the surface water resource potential is very low. When

1. About Gujarat

surface water is insufficient, groundwater has been
Gujarat is one of the most water scarce regions in

overexploited to sustain intensive crop production in

India, with nearly 80% of its geographical area having

these regions. In many areas, people suffered from lack

a renewable water resource endowment of less than

of adequate drinking water. Water levels in tube wells in

3

1,000 m per capita per annum, with north Gujarat
3

being absolutely water-scarce (less than 500 m per

certain areas of North Gujarat have fallen to 300 metres
below ground level.

capita per annum). More importantly, the regions with
a poor water endowment have excessively high water
demands. Most of this demand comes from agriculture,
due to aridity, high per capita arable land availability,
and high dependence of the rural population on water
for their livelihoods. Water use in three out of the four
regions, namely north Gujarat, Saurashtra and Kachchh,
is currently unsustainable. The State has been known
for problems of groundwater mining in north Gujarat,

6RXUFH.XPDU6LYDPRKDQDQG%DVVL10)

<Figure 2> Renewable Water Availability in Gujarat (m3/
capita/annum)

 ,QVWLWXWH RI 5XUDO 0DQDJHPHQW$QDQG ,50$ 81,&() :KLWH 3DSHU RQ:DWHU LQ *XMDUDW *RYHUQPHQW RI *XMDUDW
Gandhinagar.
9) Ibid.
 'LQHVK.06LYDPRKDQ09.DQG1LWLQ%:DWHU0DQDJHPHQW)RRG6HFXULW\DQG6XVWDLQDEOH$JULFXOWXUHLQ
'HYHORSLQJ(FRQRPLHV/RQGRQ(DUWKVFDQIURP5RXWOHGJH
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Nearly two-thirds of the state’s geographical area is

villagers. Excessive withdrawals of groundwater posed

drought prone, with half of it severely drought prone.

serious quality problems affecting the health of millions

The total geographical area of the state affected by

of people in the coastal areas. The government realized

droughts during the past three decades ranged from a

that over-dependence on local groundwater for water

ORZRIGXULQJWRGXULQJ

supplies, whose availability is affected by excessive

whereas the population affected by droughts ranged

withdrawal for irrigation and consequent seasonal

IURPDORZHVWOHYHORIGXULQJWR

depletion, could threaten the sustainability of drinking

GXULQJ

11)

Therefore, the state’s experience

water supplies in rural and urban areas. To ensure water

in mitigating the impacts of climate variability and

supply dependability, the State, through the Gujarat

reducing carbon emissions would be valuable for many

:DWHU6XSSO\DQG6DQLWDWLRQ%RDUG *:66% FUHDWHGD

other developing and emerging countries. Water scarcity

“state-wide drinking water grid” for the transmission of

not only puts severe constraints on economic growth,

surface water with the help of large-scale infrastructure

but also threatens the very survival of the human

LQVWDOODWLRQV %R[  SUHVHQWV ZDWHU PDQDJHPHQW

population in certain parts of this large State, with

milestones in Gujarat.

people lacking access to water for basic needs locally.
The unique agro eco-systems, the long coastline, and a
large tribal population pose additional challenges.

2. Timeline for Water Management Advances
2YHUWKHODVW\HDUV*XMDUDWKDVWULHGERWKWKH
dominant international model, and the decentralized
participative model in the water sector. While
construction of large multi-purpose reservoirs like the
Sardar Sarovar Project and large regional water supply
pipelines involving bulk water transfer are examples
of the former, community-centered infrastructure for
water harvesting is an example of the latter. Since 1997,
the State introduced a large water conservation program
in the Saurashtra peninsula, involving nearly 100
ephemeral rivers draining into the ocean, with nearly
100,000 small water harvesting structures built in the
rural areas for capturing runoff.
2QWKHGULQNLQJZDWHUIURQW*XMDUDWKDVH[SHULHQFHG
water riots; migration took place in search of water
and to reduce the drudgery of women and the plight of

<Box 1> Significant Milestones in Water Laws, Policies, and
Administrationin Gujarat
1974: The Gujarat Pollution Control Board (GPCB) was established;
it is responsible for monitoring the quality of rivers, lakes,
reservoirs, and other surface waters, bore wells and
groundwater, as well as coastal waters.
1975: The Gujarat Water Resources Development Corporation
Ltd. (GWRDC) was established to concentrate on
groundwater investigation, exploration, management
and recharge works. Presently, GWRDC is functioning
under the Narmada Water Supply and Water Resources
Department with a separate Board of Directors headed by
a Chairman and Managing Director, who is also the Chief
Engineer of the Government of Gujarat.
1978: The Government of Gujarat established the Gujarat
Water Supply and Sewerage Board (GWSSB), a statutory
body overseeing development, regulation, and control
of drinking water in the State. The Board is mainly
responsible for rural water supply systems and for
operational management of rural regional water supply
schemes.
1979: The Sardar Sarovar Dam project took form as part of
the Narmada Valley Project, a development scheme
to increase irrigation and produce hydroelectricity. It is
a gravity dam on the Narmada River near Navagam,
Gujarat and is the largest of 30 large dams planned on
the Narmada River. The Narmada Valley Development
Authority is an organization of the government of Madhya
Pradesh. The Narmada Valley Project has been one of the
most widely criticized water development projects around
the world in recent years, because of its potential social
and environmental impacts. At the same time, it is an
ambitious project to provide water and energy security for
the states of Madhya Pradesh and Gujarat.

11) Roy, A.K. and Hirway, I. 2007. Multiple Impacts of Droughts and Assessment of Drought Policy in Major Drought Prone
States in India, Project Report Submitted to the Planning Commission, Government of India, New Delhi.
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1988: Establishment of Sardar Sarovar Narmada Nigam Ltd
(SSNN) as a Special Purpose Vehicle of the Government of
Gujarat; the Nigam was registered under Companies Act.
1997: The Ahmedabad Municipal Corporation (AMC) set
up the Sabarmati Riverfront Development Corporation
(SRFCDL) as a Special Purpose Vehicle to oversee the
massive task of cleaning up the Sabarmati River by
flushing out the effluent and sludge in the riverbed using
excess flows of Narmada from the main canal.
1999: The Government of Gujarat set up the Gujarat Water
Infrastructure Co. Ltd. to implement, operate and maintain
the Sardar Sarovar Drinking Water Supply program.

III. The Case Study

The case study on water management in Gujarat
State chronicles a combination of huge investments in
ZDWHULQIUDVWUXFWXUHPRGL¿FDWLRQVLQZDWHUDQGHQHUJ\
SROLFLHVDQGFKDQJHVLQZDWHUDGPLQLVWUDWLRQ2QHRI
the important lessons learned from the case study is
that technological initiatives to improve water supply

2000:The Gujarat Infrastructure Company, Ltd. was formed to build
the water distribution infrastructure under the Narmada and
Mahi Canal based regional water supply scheme.

for domestic consumption and irrigation have to be

2000 Onward: Construction of Sardar Sarovar Dam (Ongoing)

management and distribution of water. The community-

2000-01: Plan for the state-wide water grid completed.

managed water supply program in Gujarat has been a

2002: The Government of Gujarat set up the Water and Sanitation
Management Organization (WASMO) as a Special Purpose
Vehicle – an autonomous society – to implement decentralized
rural water supply management
2000-01: Phase I of the Sardar Patel Participatory Conservation
Project (SPPWCP). The project involved construction
of check dams and village tanks or ponds by a
designated beneficiary group, with technical and
financial assistance from the district office. Over
10,000 works were completed in phase I.
2001-13: Phase II, III and IV of SPPWCP. By March 2013, over
88,000 check dams had been built with people’s
participation by Narmada Water Resources, Water
Supply and Kalpasar Department and over 162,000 by
other Departments in Gujarat State.
2005: Establishment of Gujarat Green Revolution Company Ltd.
(GGRC) to popularize the adoption of drip irrigation and
implement micro irrigation schemes among farmers
on behalf of the government of India and Gujarat State.
GGRC offers highly subsidized loans to farmers and has
simplified the administrative procedures.
2006: The Jyotigram Scheme was initiated by the President
of India. It is an initiative that uses a rationing system for
farm power supply to limit the competitive pumping of
water. The Scheme improved reliability and reduced low
voltage fluctuations for agricultural power supply and
also assured 24 hour, three phase power supply for the
domestic sector.
2013: A new Irrigation and Drainage Act was adopted. The
earlier Irrigation and Drainage Act (when Gujarat was part
of Bombay State) was created in the colonial framework.
The new Bill dropped irrelevant provisions and gave more
legal authority to the irrigation departments (mainly to
enforce penalties against those tapping illegal water). 12)

complemented by grassroots people’s participation in

model for the entire country. Small innovations, such as
micro-water harvesting, have made a large impact on
agricultural production.
.H\IDFWRUVIRUVXFFHVVRIWKHZDWHULQLWLDWLYHVDUH
6XSSRUWIRUODUJHVFDOHLQIUDVWUXFWXUHIRUWUDQVIHURI
water from relatively water rich regions to waterscarce regions that are affected by droughts, balanced
with small-scale community-led innovations for local
water harvesting and water management; and
3URDFWLYHSROLFLHVLQVWLWXWLRQDOUHIRUPVDQGRUJDQL]DWLRQDO
development that led to rapid development of water
and energy infrastructure for optimal use of water and
adoption of efficient water use technologies in the
major water consuming sectors.
The biggest investment in water infrastructure is
the Sardar Sarovar Project on the Narmada River, part
of a multi-State, multi-purpose river valley project,
that resulted from a long period of deliberations of
a constitutional body. The agreement was based on
the principles of ‘Equality of Right’ and ‘Equitable
Utilization’ along the entire course of the interstate

 *XMDUDW,UULJDWLRQDQG'UDLQDJH%LOOWRUHSODFH*XMDUDW,UULJDWLRQ$FWRI)XOOWH[WDWKWWSJXMQZUZVJXMDUDWJRYLQ
GRZQORDGVGUDLQDJHBELOOBBHQJSGI
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river. The project is projected to irrigate 1.90 million

1. Exogenous factors

ha of land, increase agricultural production by 8.7
million tons per annum (worth US $430 million) and

This section presents the exogenous factors that helped

generate hydropower with installed capacity of 1,450

shape the context in which Gujarat State implemented

MW. The project is also expected to supply drinking

key water resources management decisions. It describes

water to over 8,200 villages and 135 urban centers of

some of the economic, social, political, environmental,

Gujarat (around 20 million people) generate jobs in

DQGWHFKQRORJLFDOHOHPHQWVWKDWLQÀXHQFHGWKHGHFLVLRQV

UXUDODUHDVDQGUHGXFHWKHUDWHRIGHVHUWL¿FDWLRQVDOLQH

that were made and contributed to the achievement of

intrusion and rural to urban migration in Gujarat. The

green growth.

command area and drinking water supply areas of the
project represent the worst water scarcity-hit areas of

1-1. Economic Factors

13)

the State.

Gujarat’s rapid economic growth is reflected in a
Along with this huge infrastructure project is the Sardar

balanced economy, with agriculture and food output

Patel Participatory Conservation Project (SPPWCP),

averaging growth of 11% annually from 2001 to 2011,

which involves construction of check dams and village

while industry and services attained over 10% per year

WDQNVRUSRQGVE\DGHVLJQDWHGEHQH¿FLDU\JURXSZLWK

growth.14) It should be pointed out here, however, that

WHFKQLFDODQG¿QDQFLDODVVLVWDQFHIURPWKHGLVWULFWRI¿FHV

Gujarat was hit by a devastating earthquake in January

of the water resources department of the government

DQGH[SHULHQFHGDODUJHUDLQIDOOGH¿FLWIURP

of Gujarat. More than 350,000 check dams and village

to 2002, which would indicate that the base from which

tanks or ponds were created in the last 10 years,

WKHJURZWKUDWH¿JXUHVZHUHWDNHQZDVUHODWLYHO\ORZ

providing direct benefit to over 13 million people in

Nonetheless, Gujarat has recorded steady economic

rural Gujarat. Gujarat has also created the Gujarat Green

growth over the last decade.

Revolution Company Ltd. to popularize the adoption of
drip irrigation technologies among farmers. GGRC offers

Gujarat is one of India's most prosperous states, having

highly subsidized loans to farmers and has simplified

a per-capita GDP (in constant prices) that rose from well

the administrative procedures for obtaining loans and

below India's average in 2000 (US $352 to India’s $ 578)

government subsidy.

to above the average in 2012 ($1,142 compared to US
$1,107 for India as a whole).15) The State’s economy grew

As described below, the State of Gujarat has taken a

at an average rate of over 12.3% per year from 2000 to

multi-pronged approach to tackling its water management

2011at constant prices. The per capita net state domestic

challenges. This was necessary in an economically-

product (per capita income) at constant prices grew at

vibrant but drought-prone and semi-arid region of the

an annual compounded growth rate of 10.3% over the

world.

period 2000 to 2012.16) Economic growth for the period

13) Gupta, R.K. 2003. Dams and Water Development for Poverty Reduction. Water and Development and Poverty Reduction.
.OXZHU$FDGHPLF3XEOLVKHUV3DUW &K 
 :RUOG%DQN&RXQWU\'DWDVHWKWWSGDWDEDQNZRUOGEDQNRUJGDWDYLHZVUHSRUWVWDEOHYLHZDVS[DQG&HQWUDO6WDWLVWLFDO2UJDQL]DWLRQ
of India
15) Ibid.
16) Author’s calculations from Table 1 data.
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2000 to 2012 in the State as compared to India as a whole

1-1-1. Agriculture

is shown in Table 1. Figure 3 shows the comparison
graphically, but in current rupees from FY 2004 to 2009.

According to the Directorate of Economics and
Statistics, the agriculture sector in Gujarat has experienced

<Table 1> Gross Domestic Product and its Growth in India
and Gujarat, 2000-2012
GDP at constant
prices
(in billion US $)

Year

GDP growth
(annual %)

GDP per capita
at constant
prices (in US $)

an annual compound growth rate of 9.9 % over the decade
WR7KH6WDWHLVDPDMRUSURGXFHURI
cotton, groundnuts, bananas, dates, sugar cane, oil seeds
such as castor and mustard, milk and milk products, and

India

Gujarat
State

India

Gujarat
State

India

Gujarat
State

2000

602.65

17.42

3.8

-4.9

578

352

2001

631.72

18.88

4.8

8.4

596

373

2002

655.76

20.42

3.8

8.1

609

395

The agriculture sector is still a critical factor in the

2003

707.30

23.43

7.9

14.8

647

445

overall performance of the state economy. During the

2004

763.34

33.90

7.9

8.9

687

630

2005

834.22

38.96

9.3

14.9

740

713

2006

911.50

42.23

9.3

8.4

797

761

including animal husbandry to Gross State Domestic

2007

1,000.84

46.88

9.8

11.0

863

833

Product rose from US $ 2.66 billion to US $ 7.51 billion

2008

1039778

50.06

3.9

6.8

885

877

2009

1127948

55.69

8.5

11.3

948

962

2010

1246906

61.26

10.5

10.0

1034

1052

2011

1325842

66.48

6.3

8.5

1086

1100

2012

1368759

70.27

3.2

5.7

1107

1142

tobacco.17)

period 2000 to 2011, the contribution of agriculture

at 2004-05 prices (see Figure 4).

US $ in Million

선형(US $ in Million)

6RXUFH:RUOG%DQN&RXQWU\'DWDVHWKWWSGDWDEDQNZRUOGEDQNRUJGDWD
YLHZVUHSRUWVWDEOHYLHZDVS[DQG&HQWUDO6WDWLVWLFDO2UJDQL]DWLRQRI,QGLD

6RXUFH*XMDUDWVRFLRHFRQRPLFUHYLHZV18)

<Figure 4> Performance of the Agricultural Sector (at Constant
2005 Prices) in Gujarat, 2000-2011

Agricultural growth has been shown to have the greatest
impact on poverty reduction and rural development. In
recent years, a major expansion in irrigation has been
achieved through the execution of the Sardar Sarovar
Project, improvements in water management and use of
ZDWHUHI¿FLHQWLUULJDWLRQWHFKQRORJLHVVXFKDVGULSVDQG
sprinklers.

6RXUFH&HQWUDO6WDWLVWLFDO2UJDQL]DWLRQRI,QGLD

<Figure 3> GDP Growth in Gujarat, 2003-2009.

These and other innovations in the agriculture sector
have led the rural economy towards more inclusive

 'LUHFWRUDWHRI(FRQRPLFVDQG6WDWLVWLFV*RYHUQPHQWRI*XMDUDW6RFLR(FRQRPLF5HYLHZ%XGJHW3XEOLFDWLRQ
1R*DQGKLQDJDUKWWS¿QDQFHGHSDUWPHQWJXMDUDWJRYLQEXGJHWBBSGIB6RFLRB(FRQRPLFB5HYLHZB(QJOLVKSGI
18) Ibid.
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growth. The role of the agriculture sector remains very

In Gujarat, it has been shown that there is a strong

critical, as it accounts for about 52% of employment

correlation between rainfall and the production of food

in the State. Hence, the growth of agriculture can be

JUDLQV%RWKWKHDUHDDQGSURGXFWLRQRIIRRGJUDLQVKDYH

considered a necessary condition for 'inclusive growth'.

EHHQODUJHO\LQÀXHQFHGE\WKHUDLQIDOOÀXFWXDWLRQVRYHU

More recently, the rural sector (including agriculture),

WKH\HDUV2YHUWKHGHFDGH)<WRVL[\HDUV

in addition to being a supplier of food, fodder, and raw

registered declines in rainfall over the previous year.

materials for a vast segment of industry, is being seen as a

The largest decline was in 2000, followed by another

potential source of domestic demand, a recognition that is

deficit year, which caused food grain production to

shaping the marketing strategies of entrepreneurs wishing

decline over 25% in each of those years. As FY 2000

19)

to widen the demand for goods and services. Hence,

was the baseline for growth rates over the 10-year

agricultural growth is a precondition for balanced growth

period, the agricultural growth rates should be treated

in the economy. During FY 2010 to 2011, production of

with caution. Nevertheless, it is indisputable that there

food grains, which are generally low valued, dropped by

has been a major recovery of the agriculture sector after

around 8% over the year. The production of cotton rose

the two consecutive years of drought, i.e., in 1999 and

by 5.5% and the production of oil seeds showed a slight

2000. The SSP has played a crucial role in the recovery,

decline over the year. Agricultural growth in the State in

by starting the delivery of large volumes of water for

UHFHQW\HDUVKDVEHHQGULYHQPRUHE\FURSGLYHUVL¿FDWLRQ

irrigation.20)

and expansion in the area under fruits, vegetables, oil
seeds, and other cash crops.

1-1-2. Industry

Given the fact that the net sown area has not been

2QHRI,QGLD VPRVWLQGXVWULDOL]HGVWDWHV*XMDUDW

changing significantly over the past few decades, the

established itself as a leader in various industrial

only way to achieve agricultural growth is through crop

VHFWRUV IURP WKH V WR WKH V ± WH[WLOHV

intensification and crop diversification. The former

engineering, chemicals, petrochemicals, drugs

would be possible through the irrigation expansion, while

and pharmaceuticals, dairy, cement and ceramics,

the latter could be achieved through the production of

and gems and jewelry. Gujarat accounts for more

lower water-using crops. The shift towards high value

than 35% of Indian chemical production. Newer

fruits and vegetables, oil seeds, and other cash crops such

industries include the production of fertilizers and

as cotton and castor has been water-intensive, and was

petrochemicals. With 6% of India’s geographical area,

accompanied by the adoption of micro irrigation systems,

the State has a coastline of 1600 km and is home to

such as drips and sprinklers. The use of MI systems,

41 ports and handles around 25% of the country’s sea-

especially drips, enhanced water use efficiency in

cargo. Growth of state GDP in the industrial sector for

irrigation. However, to promote green growth and water

Gujarat as compared to GDP in industry for India as a

conservation in the long run, it would be appropriate to

whole is shown in Table 2.

revert to the production of crops that use less water.

 'LUHFWRUDWHRI(FRQRPLFVDQG6WDWLVWLFV*RYHUQPHQWRI*XMDUDW6RFLR(FRQRPLF5HYLHZ%XGJHW3XEOLFDWLRQ
1R*DQGKLQDJDUKWWS¿QDQFHGHSDUWPHQWJXMDUDWJRYLQEXGJHWBBSGIB6RFLRB(FRQRPLFB5HYLHZB(QJOLVKSGI
 .XPDU0'LQHVK$1DUD\DQ$6LQJK236LYDPRKDQ09.6KDUPD0.DQG%DVVL1*XMDUDW V$JULFXOWXUDO
*URZWK6WRU\([SORGLQJ6RPH0\WKV2FFDVLRQDO3DSHU+\GHUDEDG,QVWLWXWHIRU5HVRXUFH$QDO\VLVDQG3ROLF\
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<Table 2> Growth rate of Gross Domestic Product in the Industry Sector, India and Gujarat, 2000 to 2011

Gujarat

2000

2001

2002

2003

2004

2005

2006

2007

2008

2009

2010

2011

-12.3

-2.0

17.7

12.5

15.1

14.6

9.4

10.8

6.5

21.2

6.6

5.2

6.0

2.6

7.2

7.3

9.8

9.7

12.2

9.7

4.4

9.2

9.2

3.5

India

6RXUFH:RUOG%DQN&RXQWU\'DWDVHWDQG&HQWUDO6WDWLVWLFDO2UJDQL]DWLRQRI,QGLD

The State is rich in mineral resources such as calcite,

accounts for 15% of total investments in India (US

gypsum, manganese, lignite, bauxite, limestone, agate,

$114 billion), the highest among the Indian states. It

feldspar, and quartz.

offers numerous investment opportunities, particularly
through its Special Economic Zones and Special

*XMDUDWUDQNV¿UVWDPRQJ,QGLD¶VVWDWHVLQJDVEDVHG

Investment Regions, which include industrial areas

thermal power generation, with a national market share

and industrial parks. Gujarat is in the middle of the

of over 8%. The State increased its power generation

Delhi Mumbai Industrial Corridor (DMIC), 38% of

FDSDFLW\E\RYHUGXULQJWKHSHULRGWR

ZKLFKSDVVHVWKURXJKWKH6WDWH2WKHULQGXVWULDOSROLF\

,WZDVRQHRIWKH¿UVWVWDWHVLQ,QGLDWRKDYH

initiatives include port-led development, promotion of

encouraged private sector investments, which has had a

environmental protection, and green business.25)

big impact on the energy sector.
Gujarat is India’s industrial powerhouse, but water is
,QGLD¶VWRWDOSHWUROHXPUH¿QLQJFDSDFLW\LQZDV

a key input for energy that fuels industrial growth. Water

213 million tons (MT) per annum, of which around 120

is a critical input for process and cooling requirements

MT was produced by the public sector, 15 MT by joint

in a number of major industries. Unreliable supplies

ventures and 78 MT by the private sector. The largest

and water shortages can have an adverse effect on

private producer is Gujarat’s Jamnagar Refinery, a

the expansion of small and medium sized enterprises,

FUXGHRLOUH¿QHU\RZQHGE\5HOLDQFH,QGXVWULHV/LPLWHG

resulting in a loss of economic opportunities. Securing

21)

The refinery was commissioned in

water and energy supplies of high reliability was

22)

DQGLVWKHODUJHVWUH¿QHU\FRPSOH[LQWKHZRUOG

the first step in positioning Gujarat to support rapid

In 2012, the refinery had a capacity of 33 MT in its

industrial growth. In many of the industrial areas of the

domestic tariff area and 29 MT in the Special Economic

State (including the manufacturing hub of Ahmedabad)

in Jamnagar.

23)

Zone (strictly for export).

and the inland and coastal areas of Kachchh and
Saurashtra, obtaining freshwater for manufacturing has

The State’s industrial policy (2009) aims to catalyze
robust, sustainable, and inclusive growth.

24)

been a major challenge, due to high levels of salinity

Since

in groundwater or limited groundwater or surface

2007 the State has held six investors’ summits entitled

water potential. Some of the large industrial groups

Vibrant Gujarat (www.vibrantgujarat.com), and the

such as Tata Chemicals and Reliance Petroleum had

seventh is planned for January 2015. Gujarat currently

set up their own desalination systems in the coastal

 KWWSGDWDJRYLQGDWDVHWSHWUROHXPUH¿QLQJFDSDFLW\LQGLDDSULO
 KWWSHQZLNLSHGLDRUJZLNL-DPQDJDU
23) (FRQRPLFVXUYH\,QGLD VRLOUH¿QLQJFDSDFLW\OLNHO\WRULVHWR070DUFK7KH(FRQRPLF7LPHV.
KWWSDUWLFOHVHFRQRPLFWLPHVLQGLDWLPHVFRPQHZVBBUH¿QHU\SURGXFWLRQUH¿QLQJFDSDFLW\UH¿QHU\
capacity (Accessed 1 Feb 2014)
 2I¿FLDO6WDWH3RUWDOKWWSJXMDUDWLQGLDFRPEXVLQHVVLQYHVWPHQWRSSXUWXQLWLHVKWP
 KWWSZZZYLEUDQWJXMDUDWFRPLQYHVWPHQWRSSRUWXQLWLHVKWP
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areas of Saurashtra. While supplies from groundwater

WRWKHFHQVXV2YHUWKHGHFDGHWKH

resources have become highly unreliable in most

rural population decreased by 5.2 percentage points,

parts of the State, there has been enormous pressure

while the urban population rose from 37% to 43% of the

on the government from industrial groups to invest in

population over the 10-year period.26) Ahmedabad is one

infrastructure that would help them secure freshwater

of the fastest-growing cities in the world.

supplies on a long-term basis. The State government
also realized that this would be one major way to attract
investors in the State.

Cities being points of concentrated demands for
high quality water, the government had to look for
alternative sources of dependable water supplies to feed
the growing urban population in the wake of drying up

1-1-3. Demographic Trends

groundwater-based sources.
The population of Gujarat State was 60.4 million
according to the 2011 census data. The population

1-1-4. Effects of Economic Factors

2

GHQVLW\LVNP , lower than most other Indian states.
The latest census also reveals that the State has a sex ratio

Regarding agriculture, major strides were made in

of 918 girls for every 1000 boys, one of the lowest (ranked

expanding the irrigated area through the completion

24) among the 29 states in India. The state has made

of new gravity-based surface water transfer systems

impressive progress in reducing the population growth

(mainly SSP) and use of water-efficient irrigation

rate since the early 1970s, as can be seen in Table 3.

technologies, such as drips and sprinklers, especially
in water scarce regions of the State. While availability

Many large cities have recorded exponential growth.

of surface water for irrigation has reduced demand on

As can be seen in Table 2, urbanization trends have

energy-intensive groundwater irrigation. The adoption

shown faster growth than population increases. While

of micro-irrigation technologies has resulted in both

the population of Gujarat rose by almost three times

groundwater and energy savings at the farm level. Thus,

over the 50-year period, the people living in urban areas

the growth in agricultural GDP in the State has been

LQFUHDVHGE\DOPRVW¿YHWLPHV IURPPLOOLRQLQ

characterized by a “green pathway” as it resulted in

to 25.72 million in 2011). The state has witnessed the

water savings and more importantly reduction in carbon

fastest urbanization in India. A little more than 43% of

emissions due to lower energy use for groundwater

the people of Gujarat now live in urban areas, according

abstraction.

<Table 3> Growth of Population and Trends in Urbanization, Gujarat State, 1961 to 2011
Total Population
Decadal
(million)
Growth Rate

Density
(Persons per km2)

Sex Ratio
(F/M per 1000)

Literacy Rate

Percentage of
Urban Population

+26.88

105

940

31.47

25.77

+29.39

136

934

36.95

28.08

34.1

+27.67

174

942

44.92

31.10

41.3

+21.19

211

934

61.29

34.49

2001

50.7

+22.66

258

920

69.14

37.36

2011

60.4

+19.17

308

918

79.31

42.58

Sr. No

Year

1

1961

20.6

2

1971

26.7

3

1981

4

1991

5
6

6RXUFH6RFLR(FRQRPLF5HYLHZ*XMDUDW6WDWH±

 KWWSZZZYLEUDQWJXMDUDWFRPLQYHVWPHQWRSSRUWXQLWLHVKWP
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In the industrial sector, some of the large industrial

According to this method, the number of the poor in

groups had set up their own desalination systems in the

,QGLDLQ±URVHIURPWRRIWKHWRWDO

coastal areas of Gujarat, and others have installed reverse

population. In the past, poverty had been estimated

osmosis plants to purify and reuse wastewater. These

by looking at a limited view of money required for a

actions have reduced demand for freshwater sources

VWLSXODWHGPLQLPXPFDORULHLQWDNHE\LQGLYLGXDOV%XW

and reduced the costs of energy for treatment of polluted

the Tendulkar committee moved to a wider definition,

freshwater sources. Setting up of common effluent

including spending on food as well as education,

treatment plants (CETPs) for industrial clusters is another

health, light (electricity), clothing, and footwear.29) The

important initiative from the manufacturing sector to

differences in estimates are shown in Table 4.

promote sustainable growth, as seen in Ahmedabad,
Vadodara, and Vapi. This again reflects the sustainable
use of water resources for industrial production.

<Table 4> Percentage of Population below the Poverty Line,
1994 to 2010
Lakdawala Methodology

1-2. Social Factors
There has been a significant reduction in the

Tendulkar Methodology

1994

2005

1994

2005

2010

Gujarat

24.2

16.8

37.8

31.6

23.0

India

36.0

27.5

45.3

37.2

29.8
30)

6RXUFH:RUOG%DQN&RXQWU\'DWDVHWDQG'DWD%RRN'&+

proportion of people living in poverty in Gujarat since
the 1970s. According to the Planning Commission

In both methodologies the percentage of people below

of India, the percentage of people falling below the

the poverty line in Gujarat is considerably less than in

27)

SRYHUW\OLQHZDVLQ This fell to 31.6%

India as a whole. Table 5 shows the comparison between

LQDQGIXUWKHUWRLQDFFRUGLQJ

Gujarat and India in 2012, using the Tendulkar Method.

28)

WRWKH1DWLRQDO6DPSOH6XUYH\2I¿FH

While the general indicators of social development in
Gujarat are better than the national average, given its rapid

Methods of calculating poverty in India were revised

economic progress, the State has the potential to perform

in the last decade, showing a larger proportion of people

much better on the social and human development

considered poor under the new methodology. In 1993, the

front. According to the “India Human Development

Government of India convened an expert group to review

Report 2011” the human development index of Gujarat

methodology for poverty estimation, chaired by DT

ZDVLQUDQNLQJth among the Indian

Lakdawala, based mainly on calorie consumption and

VWDWHV%HWZHHQDQGWKHKXPDQ

consumer prices (Lakdawala method). In 2005, another

development index for the State increased by only 0.06

expert group was formed to review the methodology,

points. This marginal improvement is not commensurate

chaired by Suresh Tendulkar, to address shortcomings

with the economic progress that the State has witnessed

of the previous methods. The committee formed in

VLQFH7KHGLYLGHQGVRIWKHUDSLGHFRQRPLF

2009, with Tendulkar as Chairman, came out with a new

progress are yet to be translated into improvement in the

method to calculate poverty (Tendulkar methodology).

quality of life of the people of the State.31)

 KWWSSODQQLQJFRPPLVVLRQQLFLQSODQVSODQUHO¿YH\UWKYROXPHYBFKSGI
 KWWSZZZEXVLQHVVVWDQGDUGFRPDUWLFOHHFRQRP\SROLF\SODQQLQJFRPPLVVLRQHVWLPDWHVVKRZVKDUSIDOOLQSRYHUW\UDWH
BKWPO
 KWWSHQZLNLSHGLDRUJZLNL6XUHVKB7HQGXONDU
 'DWD%RRNIRU'HSXW\&KDLUPDQ3ODQQLQJ&RPPLVVLRQ*RYHUQPHQWRI,QGLD
31) Directorate of Economics and Statistics, Socio-Economic Review, Gujarat State, 2012-13, Gandhinagar, p.x.
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LQ7KHODUJHVWSURSRUWLRQRIVRFLDOVSHQGLQJ

<Table 5> Number and Percentage of Population below
the Poverty line in Gujarat and in India, 2012
(Tendulkar Method)
Rural

Urban

was for education, culture and sports, followed by water
supply, sanitation, and housing.32)

Total

No of
No of
No of
% of
% of
% of
persons
persons
persons
persons
persons
persons
(million)
(million)
(million)

According to the 2011 population census, more

Gujarat

21.54

7.53

10.14

2.69

16.63

10.23

than 79% of the people over the age of 7 in the State

India

25.70

216.66

13.70

53.13

21.92

269.78

were able to read and write with understanding. The

6RXUFH3UHVV1RWHRQ3RYHUW\(VWLPDWHV*RYHUQPHQWRI,QGLD

proportion was 87% for males, 71% for females,
73% of people in rural areas, and 88% in urban areas.

1-2-1. Health and Education

The provisional results of the 2011 population census
suggest that the gap in literacy between men and

The health status of the people in the State is better than

women has been substantially reduced. The State aims

the national average. Death rates and infant mortality

to achieve universal literacy.

rates in Gujarat are slightly lower than the national
average. Life expectancy at birth is 66.8 years in Gujarat,

The total number of primary schools in the state

compared to 66.1 in India as a whole. These comparisons

LQFUHDVHGE\IURPWRDFFRPSDQLHG

are shown in Table 6.

by an increase in enrollment and a reduction in the
GURSRXWUDWH IURPRYHULQWRRQO\DERXW

During India’s 11th five-year plan period (2007

LQ 7KHOLWHUDF\UDWHLQFUHDVHGIURP

to 2012), Gujarat increased its allocations for social

to 79.3% during the decade from 2001 to 2011. What is

services in terms of the proportion of the overall state

more remarkable is the fact that the enrollment in higher

EXGJHW7KHDOORFDWLRQLQZDVRIWRWDOVWDWH

HGXFDWLRQLQFUHDVHGE\IURPWR

expenditure. This compares to 35% for social services

The intake capacity of technical institutions for degree

<Table 6> Selected Indicators of Human Development in Gujarat State and India, 2000 to 2011
Year

Life Expectancy at birth

Infant Mortality Rate
(total per 1000 live births)

Birth Rate per 1000

Death Rate per 1000

Gujarat

India

Gujarat

India

Gujarat

India

Gujarat

India

2000

65.6

62.2

62

68

25.2

25.8

7.5

8.5

2001

65.6

62.6

60

66

25.0

25.4

7.8

8.4

2002

65.6

62.9

60

63

24.7

25.0

7.7

8.1

2003

65.6

63.3

57

60

24.6

24.8

7.6

8.0

2004

65.6

63.7

53

58

24.3

24.1

6.9

7.5

2005

66.4

64.1

54

58

23.7

23.8

7.1

7.6

2006

66.8

64.5

53

57

23.5

23.5

7.3

7.5

2007

66.8

64.8

52

55

23.0

23.1

7.2

7.4

2008

66.8

65.1

50

53

22.6

22.8

6.9

7.4

2009

66.8

65.4

48

50

22.3

22.5

6.9

7.3

2010

66.8

65.7

44

47

21.8

22.1

6.7

7.2

2011

-

66.0

41

44

21.3

21.8

6.7

7.1

6RXUFH:RUOG%DQN&RXQWU\'DWDVHW'DWDERRNIRU'&+'HFHPEHUDQG656%DVHG$EULGJHG/LIH7DEOHV

32) Directorate of Economics and Statistics, Socio-Economic Review, Gujarat State, 2012-13, Gandhinagar, p. S-105.
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DQGGLSORPDFRXUVHVDQGIRU0%$DQG0&$FRXUVHV

development. Advancements in social indicators and

DOVRLQFUHDVHGVLJQL¿FDQWO\GXULQJ

human development indices contributed to economic
growth, resulting in increased willingness of the

The fertility rate in the state was 2.5 in the year 2010

government and the people to invest in sustainable

according to the sample registration system, compared

development technologies, leading to ‘green growth’.

to replacement level fertility of 2.1 live births per

The investment in riverfront development projects, the

woman of reproductive age. While the fertility rate had

CETPs, and the solar power project are a few examples of

been reduced to the replacement level in urban areas

this process.

by 2010, fertility rates in rural areas were over 2.7 live
births per woman of reproductive age.
%HFDXVHRIWKHIRFXVRQHQJLQHHULQJDQGVFLHQFH
in the State, Gujarat has a highly-skilled work force
prepared to support high tech industries. The situation
of women in rural areas still lags behind other
demographic segments, as illustrated by the case
GHVFULEHGLQ%R[
1-2-2. Effects of Social Factors
Enhancement in social indicators, such as the decline
in the proportion of people falling below the poverty
line, improvement in health status and literacy rate,
has empowered people and improved their capacity
to manage and use resource more efficiently. With
better education and awareness, people have begun to
recognize the value of obtaining better quality water
and power supply, and keeping the environment clean.
While many of these outcomes have resulted from
investments in social welfare and in large-scale water
projects, various local level institutions such as Water
User Associations and Pani Samitis, have also played
an important role in improving water security for both
domestic and agricultural purposes.
1XPHURXV1*2VVRFLDODFWLYLVWVHQYLURQPHQWDO
groups, the international donor community, and many
scientific and academic institutions that are active in
the State have played a crucial role in highlighting the
issues of water security, environmental protection, water
management options, and their linkages with human
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<Box 2> Case study of Women, Water, and Empowerment
A recent case study on the situation of women and water
management [the “Drudgery Report” (2013)] was conducted in
villages of Gujarat, Andhra Pradesh and Karnataka. The portion
of the study in Gujarat showed that the situation for women in
relation to their access to drinking water in the three villages
studied was not satisfactory, although it is improving. The
villages selected were Tarakwadia, Dhundhera, and Zarda
in the Meghraj block of Sabarkantha District, where the Sujal
project is located. The drudgery for the women includes fetching
water, fetching fuel-wood and working in the fields, especially
seed sowing, weeding, harvesting and other tasks. It was found
that the main sources of water supply, mainly hand pumps and
overhead tanks, generally did not function, and the villagers had
not been trained in repair and maintenance. When the overhead
tanks were working, the women appreciated improved access
to water and reduction in time spent fetching water, but the
motorized pump burned out and it was not repaired.
The water supply and sanitation in schools in the villages is
inadequate. With poor quality water, insufficient water supplies
and poor sanitation infrastructure in the villages, water-borne
diseases are widespread, and most villagers do understand the
relationship between disease and poor water and sanitation.
Most of the people in the villages still practice open defecation
in the fields. The three villages in Gujarat had a few toilets
and pit latrines with open drainage systems. In one village the
government dug 15 pits, but toilets were never installed.
In 2011 the Development Support Center (DSC), an EU-IWRM
implementing partner in Gujarat, introduced the “People and
Panchayat-led equitable water governance” project in 18
villages of Meghraj Block (three of which were from the case
study above). The DSC has been working in Meghraj since 1996
undertaking projects on watershed development, agriculture
enhancement and micro-finance. The DSC project focuses
on three critical areas: improving access to water supply;
improving water demand management through more efficient
use of water; and better water governance through a peopleled process that builds capacities to manage water resources,
addressing the water needs of everyone including the poor,
marginalized and the women.
In the three villages covered by the case study, the communities
are mobilized into ‘Sujal Committees’ with the help of locallyselected women as extension volunteers (EVs). The three EVs
are young, dynamic, reasonably educated, and with supportive
families to enable them to do the extension work. The Sujal
Committees include members of already existing self-help
groups, farmers’ clubs, Panchayats or other groups and have
relatively equal numbers of men and women.

The main sources of drinking water in the villages are
hand pumps and open wells. Through the project, the hand
pumps were repaired, and a new hand pump was installed in
Tarakwadia. People contributed about 10-20 % of the total cost
for the pump. Now the villagers are getting a regular supply of
water. The men and boys have started fetching water from the
nearby hand pumps, and the women/girls have reported that
hand pumps are especially useful when the power supply fails.
They are learning about rainwater harvesting and the overhead
water tank in Zarda is being repaired for use. Moreover,
a number of simple labor-saving technologies have been
introduced to reduce the drudgery in agricultural operations.
Women mentioned that the reduction in drudgery enables them
to expand agriculture and rest. Importantly, it enables girls to
attend school.
Gujarat is home to thousands of NGOs. The type of project
outlined above can improve water management and empower
women at the same time.
6RXUFH$FFHVVWR:DWHUDQG(PSRZHUPHQWRI:RPHQ6WXG\RI
'UXGJHU\:RUNDQG5HOLHIE\68-$/ 0DUFK ,:50DSLORW
initiative in Gujarat, Andhra Pradesh and Karnataka [study of villages in
*XMDUDWE\0HHQD%LOJL@*HQGHUDQG:DWHU$OOLDQFHDQG68-$/

was enlarged to include Kutch, Saurashtra and parts of
Hyderabad and Madhya Pradesh States in central India.
The new State had a mostly Gujarati-speaking north
and a Marathi-speaking south. Agitation by Marathi
QDWLRQDOLVWVIRUWKHLURZQ6WDWHOHGWRWKHVSOLWRI%RPED\
State into the two new States of Gujarat and Maharashtra
along linguistic lines on 1 May 1960.33)
Gandhinagar, the capital of Gujarat, is one of the three
planned cities in India and is considered to have excellent
infrastructure, and the densest urban forest. There are
25 administrative districts in the State, and Gandhinagar
is its political hub. Ahmedabad is the largest city in the
State and is one of the fastest growing cities in the world.
The State is governed by a legislative assembly of

1-3. Political Factors

182 members, of which 13 constituencies are reserved
for scheduled castes and 26 for scheduled tribes.

From 1818 to 1947, most of present-day Gujarat

The term of office for a member of the Legislative

was in the form of hundreds of princely states, but

$VVHPEO\LV¿YH\HDUV7KHOHDGHURIWKHPDMRULW\SDUW\

several districts in central and southern Gujarat were

or coalition in the legislature acts as Chief Minister and

UXOHGGLUHFWO\E\%ULWLVKRI¿FLDOV,QGLD¶V³)DWKHURIWKH

Leader of the Legislative Assembly. The Chief Minister

Nation”, Mohandas Karamchand (Mahatma) Gandhi,

is responsible for the administration of the State. The

was a Gujarati who led the India’s independence

JRYHUQRURIWKH6WDWHFXUUHQWO\+RQ.DPOD%HQLZDOLV

PRYHPHQWDJDLQVW%ULWLVKFRORQLDOUXOH

appointed by the President of India.

The people of Gujarat were among the most

From 1947 until 1960, the Indian National Congress

enthusiastic participants in India's struggle for freedom,

,1& UXOHGWKH%RPED\6WDWHZKLFKLQFOXGHGSUHVHQW

and many leaders of the independence movement,

day Gujarat. The INC continued to govern Gujarat after

including Sardar Vallabhbhai Patel, hailed from Gujarat.

the State's creation in 1960 and thereafter until 1995. In the

It witnessed some of the most popular revolts and non-

$VVHPEO\3ROOVWKH&RQJUHVVORVWWRWKH%KDUDWL\D

violent demonstrations. After independence and the

-DQDWD3DUW\ %-3 DQGVLQFHWKDWWLPHWKH%-3KDVEHHQ

partition of India in 1947, the new Indian government

WKHGRPLQDQWSDUW\LQWKH6WDWH,QWKH%-3UHWDLQHG

grouped the former princely states of Gujarat into three

a majority in the election and Narendra Modi became

ODUJHUXQLWV6DXUDVKWUDZKLFKLQFOXGHGWKHSULQFHO\

Chief Minister. Since 2002 Mr. Narendra Modi has served

states on the Kathiawar peninsula; Kutch (Kachchh);

as Chief Minister of the State, and he is the longest serving

DQG%RPED\VWDWHZKLFKLQFOXGHGPRVWRIWKHIRUPHU

&KLHI0LQLVWHURI*XMDUDW7KH%-3UHWDLQHGDPDMRULW\LQ

SULQFHO\VWDWHVRIHDVWHUQ*XMDUDW,Q%RPED\6WDWH

the most recent election in December 2012.

33) Directorate of Economics and Statistics, Socio-Economic Review, Gujarat State, 2012-13, Gandhinagar, p. S-105.
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The government of Gujarat has shown remarkable

important wildlife, complex geological formations and

stability over the past decade and has encouraged large-

geographical features, as well as socio-economic and

scale private and public investments in infrastructure

ethnic diversity, pose major challenges.

and manufacturing throughout the period. The State
government has promotional policies and incentives

1-4-1. Environmental Degradation

for investment in infrastructure, in particular energy,
water and transportation. Water being an important

The state is rich in biodiversity. The data on the total

subject for the people of Gujarat, the continuance of a

number of recorded species of flora and fauna in the

single political party in power has also helped maintain

state, against those at the national level, according to the

consistency in policy measures with regard to water.

*XMDUDW%LRGLYHUVLW\%RDUGLVJLYHQLQWDEOH,QVSLWH
of having nearly one fourth of the geographical area

1-3-1. Effects of Political Factors

under a desert ecology, the state has nearly 9% of the
plant species and 6% of the animal species. In the recent

Since 1998, a single party has been in power in

past, Gujarat’s record in protection of flora and fauna

Gujarat, and since 2001 the Chief Minister in the State

has been good. Gujarat has many wildlife sanctuaries

has not changed. As a result, decisions on important

and national parks, including one marine national park

policy matters which have major implications for human

in Jamnagarin the Gulf of Kachchh and a wild donkey

development and economic growth have been consistent

sanctuary in Little Rann of Kachchh. The state is world

and the process of decision making has been smooth.

renowned for the Gir sanctuary, which is the only home

Since water is a State subject in India, continuation of

for Asiatic lions.

a stable government in Gujarat has led to major water
resource development projects (small and large) being

In its race to achieve rapid economic growth, Gujarat

executed without major opposition and delays. The SSP,

has introduced some policies and safeguards to protect

Sujalam Sufalam and Sardar Patel Participatory Water

the environment, but at the same time has not been

Conservation Program are a few examples. Reforms

very successful in tackling the vexing problems of

in the power sector were also pursued rigorously-with

environmental degradation in the state.

metering of agricultural connections, 24 hour power
supply to households in rural areas and reduction in

7KHIROORZLQJLVVXHVUHTXLUHORQJWHUPVROXWLRQV

transmission and distribution losses. The result of such
efforts can be seen in terms of expansion in irrigated area,

6DOLQHLQWUXVLRQLQWKHFRDVWDODUHDVRI6DXUDVKWUD

adoption of MI technology and improved access to water

which has affected coastal aquifers and agricultural

supply and sanitation by the community, all contributing

land, with the increase in salinity affecting water

to green growth.

supplies for human and animal drinking and irrigated
crop production;

1-4. Environmental Factors

5DSLGXUEDQL]DWLRQFDXVLQJGHJUDGDWLRQRIZHWODQGV
with indiscriminate disposal of solid waste and

The State of Gujarat has an enormous variety of
ecological systems. It has mountain ecosystems,

construction debris in the reservoir area, and
encroachment on their catchment area;

vast arid and semi-arid plains, desert ecosystems and

8VHRIPLQHUDOL]HGJURXQGZDWHUIURPGHHSDTXLIHUV

coastal ecosystems. The large mountains, coupled with

in alluvial areas of north and central Gujarat, causing

a very long coastline, deserts, many agro-ecologies,

long-term changes in soil salinity levels; and
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,QGLVFULPLQDWHEXLOGLQJRIODUJHDQGVPDOOGDPV

VOXGJHWKLFNHQHUVOXGJHGU\LQJEHGVXSÀRZDQDHURELF

in the rivers of Saurashtra, Kachchh and north, and

sludge blanket, reactivated clarifier, and other highly

central Gujarat have caused over-appropriation

advanced oxidation systems.34) In general, however,

of stream-flows, environmental water stress, and

institutional interventions would be required to deal with

destruction of riverine ecology.

many of the pollution and environmental problems on a
long-term basis.

The State of Gujarat will need a strong political
will, as well as resources to address the environmental

1-4-2. Department of Forests and the Environment

concerns outlined above. As seen in certain cases,
engineering solutions are resorted to for solving the

The Department is divided into an environment wing

environmental problems, in particular setting up of

and a forest wing. The Forest Wing covers forestry,

FRPPRQHIÀXHQWWUHDWPHQWSODQWV &(73V ,Q9DSLRQH

wildlife (fauna and flora) and the social forestry

of the oldest industrial estates in Gujarat, the Vapi Waste

program. The environment wing is the primary body

DQG(IÀXHQW0DQDJHPHQW&RPSDQ\/WGWUHDWVHIÀXHQWV

for dealing with all the environment-related matters

from industries, using a very advanced treatment

including enforcement of the Environment (Protection)

process. In addition to primary treatment and aeration

Act of 1986, which is the umbrella act to oversee

WDQNVWKHWUHDWPHQWV\VWHPLQFOXGHVVHFRQGDU\FODUL¿HUV

environmental matters in the country.
The mandate of the Department is to achieve

<Table 7> Biological Diversity in Gujarat and India
Flora/Fauna

Total number of recorded species
Gujarat

India

sustainable development in the State and to introduce
sound environmental management practices. The
Department has four executing agencies for discharging

Flora
Algae

1,933

6,500

LWVIXQFWLRQV*XMDUDW3ROOXWLRQ&RQWURO%RDUG*XMDUDW

Fungi

164

16,500

Ecology Commission, Gujarat Institute of Desert

8

2,850

Ecology, and Gujarat Environmental Management

16

1,100

Institute.35)

Bryophyta
Pteridophyta

1

64

Angiosperms

Gymnosperms

2,198

17,500

Total Flora

4,320

46,286

1,736

76,455

606

2,546

number of trees in the State, promoting the participation

19

206

of people and institutions to grow trees, and to make use

107

485

of unproductive land for productive use. As 57% of the

Birds

479

1,228

people still live in rural areas, the regeneration of forests

Mammals

107

372

and maintenance of non-forest lands, particularly the

Total Fauna

3,054

81,292

Overall (Flora + Fauna)

7,374

127,578

Fauna
Lower animals
Fish
Amphibians
Reptiles

6RXUFH*XMDUDW%LRGLYHUVLW\%RDUG

The Department’s Social Forestry Program for
planting trees on non-forest lands has improved the green
cover of the State. The objectives were to increase the

common lands, have become imperative for the State to
meet the needs of rural people.

34) 'RVKL5([SHULHQFHRI:DVWHZDWHU7UHDWPHQW7HFKQRORJLHV$&DVH6WXG\RI9DSL:DVWHDQG(IÀXHQW0DQDJHPHQW&R
Ltd. The Asian Journal, 1(1).
 )RUHVWVDQG(QYLURQPHQW'HSDUWPHQWKWWSZZZHQYIRUJXMLQGHSDUWPHQW
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1-4-3. Impacts of Large-Scale Infrastructure Works

area sites.37)

At the national level, the Ministry of Environment and

A number of impact studies have been undertaken on

Forests of India conducted an assessment of planning

WKHHQYLURQPHQWDODJULFXOWXUDOÀRUDDQGIDXQDZLOGOLIH

and implementation of environmental safeguards related

sanctuaries, health, and socio-economic aspects that

to the Sardar Sarovar (SSP) and Indira Sagar projects

have been affected by the project. Work plans have also

36)

(ISP) on the Narmada River. The report covered the

EHHQSUHSDUHGIRUIRUHVWVKHDOWKDQG¿VKHULHVDQGWKH\

VWDWXVRIFRPSOLDQFHVRQFDWFKPHQWDUHDWUHDWPHQWÀRUD

are being implemented through the concerned State

and fauna and carrying capacity upstream, command

Government Departments.

area development, compensatory afforestation, and
human health aspects in project impact areas. The

1-4-4. Water Pollution Control

report recommended that no further raising of dam
height be done at either SSP or ISP, until compliance

With high growth in urban population and rapid

on the various environmental parameters has been

industrialization happening around cities and towns in

fully met. The government of Gujarat, particularly the

*XMDUDWVDIHGLVSRVDORIHIÀXHQWVDQGFRQWURORISROOXWLRQ

Sardar Sarovar Narmada Nigam, is working towards

of water bodies such as rivers, lakes and naturally drained

compliance of the norms set for environmental clearance

groundwater are posing major challenges. The volume

by the Ministry of Environment and Forests, to get

of sewage generated in cities and towns of Gujarat (from

permission for raising the dam height to realize the full

metro areas, Class I and Class II towns) and the sewage

EHQH¿WVIURPWKHSURMHFW

treatment capacity available in the state as of 2009 are
provided in Table 8. While the capacity of wastewater

In its efforts to minimize the negative environmental

treatment systems available in Gujarat is sufficient to

impacts of the SSP, a massive program of afforestation

treat only 40% of the sewage generated, the capacity is

and catchment area treatment works have been carried out.

only 30 per cent at the national level.

Catchment area treatment, which includes planting new
trees and carrying out soil conservation measures, had been
completed in the entire catchment area (almost 30,000 ha) of

<Table 8> Wastewater Generation and Treatment in Gujarat

the Sardar Sarovar reservoir within Gujarat. Compensatory
afforestation has been carried out in over 4,500 ha of non-

Sr.
No.

Urban Center

forest area and over 9,000 ha of degraded forest area
in Kachchh district. A plantation of 4,600 ha has been

relocated to higher elevations. Appropriate measures are also
being undertaken for fisheries development, control of
malaria, and other water-borne diseases in the command

Sewage
Generation
(MLD)

Sewage
Treatment
Capacity
(MLD)

Gujarat India Gujarat India Gujarat India
1 Metropolitan cities

4

35

1,045 15,644

728

8,040

2

Class I cities
(other than
metropolitan cities)

24

463

636 19,914

55

3,514

3

Class II towns

31

410

228

2,697

-

234

Total

59

908

1,909 38,255

783

11,788

established in the vicinity of the dam and along canal banks.
The temples of Hamfeshwar and Shoolpaneshwer were

Total No.
of Cities/
Towns

6RXUFH$GDSWHGIURP&HQWUDO3ROOXWLRQ&RQWURO%RDUG

 &RPPLWWHH IRU $VVHVVPHQW RI 6XUYH\V6WXGLHV3ODQQLQJ DQG ,PSOHPHQWDWLRQ  )HEUXDU\ 6HFRQG ,QWHULP 5HSRUW RI
the Plans on Environmental Safeguard Measures for Sardar Sarovar & Indira Sagar Projects. Final Report submitted to the
Ministry of Environment and Forests, Government of India.
 'LUHFWRUDWH RI (FRQRPLFV DQG 6WDWLVWLFV *RYHUQPHQW RI *XMDUDW  )HEUXDU\ *XMDUDW 6WDWH 3UR¿OH 6RFLR (FRQRPLF
5HYLHZ%XGJHW3XEOLFDWLRQQR
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<Table 9> Status of Water Quality in Gujarat, 2011
Water quality parameters

River basin/type
of water body

No. of
observation stations

pH

Conductivity
(μmhos/cm)

DO

6.5-8.5

-

>4 mg/l

BOD

Faecal Coliform

Total coliform

Water quality criteria
<3 mg/l

<2500 MPN/100ml <5000 MPN/100ml

Observed range
Mahi basin

9

7.1-8.7

256-903

3.0-8.9

0.9-8.0

2-9

7-26

Sabarmati basin

2

8.1-8.5

506-3830

7.1-7.9

2.9-32.0

6-90

20-430

Narmada basin

1

7.1-8.4

222-404

6.9-8.2

1.1-5.0

0.6-14

4-34

Tapi basin

8

7.1-7.8

318-41836

3.2-7.6

1.2-9.0

33-9000

430-24000

Medium & Minor
reservoirs

11

7.0-8.5

4-38593

1.1-7.9

0.7-19.0

3-2300

3-9300

Canal

1

7.3-8.4

207-628

6.1-7.5

1.0-3.0

9-43

Lake/Pond

7

7.5-8.8

230-3610

3.2-9.0

1.4-12.0

2-4300

23-150
4-24000

Groundwater

19

7.5-8.5

381-12018

-

0.8-3.1

2-400

2-900

6RXUFH&RPSLOHGXVLQJGDWDWDEOHVIURP&HQWUDO3ROOXWLRQ&RQWURO%RDUG

7KH *XMDUDW 3ROOXWLRQ &RQWURO %RDUG *3&% 

reservoirs have high levels of biological contamination

established in 1974, is responsible for the Monitoring

and salinity levels. Comparing groundwater and canal

of the Indian National Aquatic Resources System

water, canal water has very low levels of salinity and is

(MINARS) Project. The program monitors the quality

within the permissible levels, as indicated by low values

of rivers, lakes, reservoirs and other surface waters,

of conductivity. Groundwater sources appear to be low

bore wells and groundwater, as well as coastal waters.

in biological contamination, with faecal coliform and

It provides information on the status of water quality

total coliform count much below the permissible levels.

and the status of rivers under water quality stress.
8QGHU0,1$56WKH%RDUGKDVPRQLWRULQJVWDWLRQV

1-4-5. Climate Change

on rivers, 10 on lakes and groundwater monitoring in
20 districts.38) Table 9 summarizes the results of water
TXDOLW\PRQLWRULQJGRQHE\*3&%

In order to address the challenges of climate change,
Gujarat established a separate Department for Climate
Change in February 2009 to be headed by Chief Minister

A quick review of the data in Table 9 shows that

Narendra Modi.39) The Department was supposed to

there is a wide variation in the values of chemical

empower people to become active agents of sustainable

and biological quality of water even within the same

development and to promote an understanding that

river basin, with the maximum values exceeding the

communities are pivotal to changing attitude towards

permissible levels or minimum values falling below

HQYLURQPHQWDOLVVXHV%\ODWHKRZHYHULWDSSHDUHG

WKHWKUHVKROGOHYHOVLQPDQ\FDVHV2YHUDOO7DSLULYHU

that the State government did not accept the draft report

basin in South Gujarat and the medium and minor

of the State's Climate Change Action Plan 2012-17

 *XMDUDW3ROOXWLRQ&RQWURO%RDUGKWWSZZZJSFEJRYLQSURMHFWVZDWHUTXDOLW\PRQLWRULQJSURJUDPPHVKWP
 &OLPDWH&KDQJHIURP2I¿FLDO*XMDUDW6WDWH3RUWDOKWWSZZZJXMDUDWLQGLDFRPLQLWLDWLYHVLQLWLDWLYHVKWP"HQF 7(QPNDOU/G
F:5%8(;OVZZI==REZ<I43\G8WNUQWU+2QZ2.EXEOJR<\-<\NFG%5Y&EPT6913*[*9V.O
XV,LEUT$Q,81Q'ZWM54[U:\N/V.$35<ZQ](\%-ZZ
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prepared by The Energy and Resources Institute (TERI).40)

community (particularly from the UNICEF), after the

Thus, Gujarat failed to submit its action plan for inclusion

consecutive droughts of 1999 and 2000.

in the Prime Minister's National Climate Change Action

The poor water resources endowment, groundwater

Plan, and the department was not functioning at the end

depletion, and the consequent environmental degradation

of the year.

helped the state to mobilize international development
assistance for many of its major projects, including the

According to the Times of India, the draft action plan

Narmada Canal based Drinking Water Supply project for

raised serious concerns about the likely socio-economic

Saurashtra and Kachchh. The ability of the State to bring

and environmental impact of climate change on Gujarat,

water resources to the development discourse of the

while predicting an adverse impact on agriculture, health

international community by linking it to issues of rural

and environment. It recommended huge investments

livelihoods and human security was crucial to this effort.

in new infrastructure to mitigate the impact of climate
change and also stressed radical policy changes in the

The efforts to conserve the natural environment

functioning of the government departments and overall

through the establishment of common water effluent

policy changes for industries and other sectors. The

treatment plants, forest regeneration, sewage treatment,

draft proposed that the government create environment-

catchment area treatment, and building institutions to deal

friendly water resource management, public health

with the projected impacts of climate change, hint at the

projects, forest and environment improvement projects,

‘green path’ which the State has pursued for protecting

agriculture improvement projects, and a number of

its natural resource and thereby achieving the well-being

41)

studies.

of the people who depend on these resources. The State’s
inability to pass a climate change plan has delayed efforts

1-4-6. Effects of Environmental Factors

to prepare for and adapt to climate change and thus
undermines its commitment to promote green growth.

Most parts of Gujarat are located in fragile ecosystems,
and around two thirds of State territory has an extremely

1-5. Technical Factors

limited water resource endowment and is drought prone.
This situation had attracted attention from the national

Gujarat has been a leader in engineering, science and

government and international community to improve its

technology, and information technologies in India. It has

natural resources management, particularly for water and

a relatively high Internet density, and is home to some

forests, ecosystems, biological diversity, and environment

world-renowned institutes of management, engineering

in the State. For instance, the problems of groundwater

and design. The government through the Gujarat Council

depletion in Gujarat had attracted the attention of UNDP

on Science and Technology has provided support to

in 1976; the agency implemented a pilot project on

Centers of Excellence in such fields as nanoscience,

artificial recharge in Mehsana. Gujarat issued a White

nanomaterials, nanotechnology, nano polymeric

Paper on Water in Gujarat, which was the result of the

PDWHULDOVDQGQDQRFDWDO\VWV2XWRIVL[VSRQVRUHG&2(

attention it received from the international development

projects, five have been completed with their targeted

 1RY7LPHVRI,QGLDKWWSDUWLFOHVWLPHVR¿QGLDLQGLDWLPHVFRPDKPHGDEDGBBFOLPDWHFKDQJH
action-plan-draft-report
41) Ibid.
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UHVHDUFKRXWFRPHVDW%KDYQDJDU8QLYHUVLW\6DXUDVKWUD

with projects such as the water grid, the Sardar Sarovar

University, Gujarat University, M.S.University of

project and other important large-scale engineering

42)

%DURGDDQG6DUGDU3DWHO8QLYHUVLW\

infrastructure for water resources development and
management. It is important to ensure that these works

The Gujarat Technological University Ahmedabad,

also provide equitable access to water for poor people in

DQGLWVDI¿OLDWHVWKH*XMDUDW,QVWLWXWHRI7HFKQLFDO6WXGLHV

urban and rural areas. In order to make green growth a

and Gandhinagar Institute of Technology, are considered

reality, rural people who are stewards of the watershed

as international innovative institutions. Masters and

areas must be involved in making the system sustainable.

%DFKHORUGHJUHHVDQGGLSORPDVDUHDYDLODEOHWRQDWLRQDO
and international students in Engineering, Computer

1-6. Concluding Remarks

6FLHQFH 3KDUPDF\ DQG %XVLQHVV$GPLQLVWUDWLRQ
among others. The University includes an Indo-

Gujarat has made major economic progress during

Canadian and an Indo-German Study Center and has

the past 10-15 years through rapid growth in the

a number of international professors.

43)

The Indian

manufacturing sector and impressive growth in

Institute of Technology Gandhinagar and other technical

agriculture through technology, skill development

institutes also provide engineering degrees, research and

through investment in human capital and infrastructure

development opportunities, and technical education to the

development, particularly the development of large

rising numbers of educated youth. Many of the courses

water infrastructure. In this drought prone state,

are also available to international students.

improved water security achieved in the regions facing
desiccation, through water imports for rural and urban

While these universities and institutes provide high

drinking supply, industrial use and irrigation have

quality education, the Gujarat Matikam Kalakari and

been crucial in achieving this. As a matter of fact,

Rural Technology Institute also provides skills training

Gujarat has become an illustrative example of how

and extension services to both women and men in rural

water development can drive economic growth, with

44)

areas.

progress in human development indices. While there
are indications that the large inter-basin transfer projects

Gujarat is the hub of the chemical industry in India,

have had a positive impact on the environment and

contributing 51% of chemicals and over 60% of the

social well-being apart from improvements in economic

petrochemicals.

conditions, it is crucial to monitor these impacts over
time to make sure that they do not cause environmental

1-5-1. Effects of Technical Factors

problems in the water surplus areas as time goes by.

Gujarat has the intellectual capital for technical and

As for social well-being, there are indications that

engineering manpower, and this has been an important

rural women, as well as other demographic segments

factor in improving water management and building water

of the population, have not fared well. It may be the

infrastructure. The State has been able to move forward

case that, when new irrigation projects are introduced,

 *XMDUDW6WDWH3RUWDOKWWSZZZJXMFRVWJXMDUDWJRYLQFHQWUHH[FHOOHQFHKWP
 *XMDUDW7HFKQRORJLFDO8QLYHUVLW\:HEVLWHKWWSZZZJWXDFLQ
 *XMDUDW5XUDO7HFKQRORJ\,QVWLWXWH:HEVLWHKWWSZZZUWLJXMDUDWRUJH[WHQVLRQZRUNKWPO
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the land which is used for growing cereals, which

name is not a real umbrella water ministry; but only one

takes care of the domestic food security needs, has

of the several ministries having key responsibilities in

been reallocated for growing cash crops. Trends show

the water sector, some of the others being, for instance,

a shift in cropping patterns to higher value cash crops.

WKH0LQLVWU\RI'ULQNLQJ:DWHU 6DQLWDWLRQ2QHRIWKH

Malnutrition among women and children in rural and

results has been that the national water policy does not

urban areas still remains a concern for the state.

constitute a comprehensive policy statement taking into
DFFRXQWWKHQHHGVDQGVSHFL¿FLWLHVRIDOOZDWHUXVHVWR

The State of Gujarat should thus make sure that the

the same extent. The Planning Commission recognizes

marginalized and poor people in rural areas are not left

this and has initiated an attempt to draft framework

behind by rapid economic growth, and that the growth

water legislation in the context of the preparation of

is inclusive. The state should lay equal emphasis on

India’s 12th¿YH\HDUSODQ  

reducing income disparities between the rich and the
poor through special policy measures. While water

Although the legal and policy framework for water

security drives growth in the state, the emphasis should

in India has evolved dramatically over the past two

be on improving the water security of the poor and

decades, India lacks an umbrella framework to regulate

the marginalized. People in rural areas. Women in

freshwater in all its uses. The existing water law

particular can be engaged in water resource protection,

framework in India is characterized by the co-existence

watershed management, operation and maintenance

of a number of different principles, rules and acts

of drinking water supply systems, while the access of

adopted over many decades. These include the common

poor families to improved water supply and sanitation

law principles and irrigation acts from the colonial

systems should be improved. Skills development

period as well as more recent regulation of water quality

and engagement of rural women in protecting the

and the judicial recognition of a human right to water.

environment are essential ingredients of green growth.
2-1-2. National Water Law and Administration
The lack of umbrella legislation at the national level

2. Water Resources Governance and
Institutions

has ensured that the different state and central legal
interventions and other principles do not necessarily
coincide and may in fact be in conflict in certain

2-1. National/Union Water Policy, Law, and

cases. Thus, the claims that landowners have over

Administration

groundwater under common law principles may not
be compatible with a legal framework based on the

2-1-1. National Water Policy

human right to water and the need to allocate water
,QGLDGRHVKDYHD1DWLRQDO:DWHU3ROLF\WKDWZDV¿UVW
45)

enacted in 1987 and then updated in 2002 and 2012.

preferentially to domestic use and to provide water to
all, whether landowners or not on a equal basis.46)

2QHSUREOHPLVWKDWWKHQDWLRQDOZDWHUSROLF\IDOOVXQGHU
the Ministry of Water Resources, which despite its

Historically, irrigation laws constitute the most

 )XOOWH[WVDYDLODEOHDW,QWHUQDWLRQDO(QYLURQPHQWDO/DZ5HVHDUFK&HQWHUKWWSZZZLHOUFRUJZDWHUGRFVKWP
 &XOOHW3:DWHU/DZLQ,QGLD2YHUYLHZRI([LVWLQJ)UDPHZRUNDQG3URSRVHG5HIRUPV,(/5&:RUNLQJ3DSHU
,QWHUQDWLRQDO(QYLURQPHQWDO/DZ5HVHDUFK&HQWHUKWWSZZZLHOUFRUJFRQWHQWZSGI
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developed part of the water law, because of the colonial

even though it has never taken the form of a legislative

government’s promotion of large irrigation works and

instrument.49) Even though the union has no specific

the need to introduce a regulatory framework in this area.

mandate to get involved in rural drinking water in

As a result, some of the basic principles of water law

individual states, its policy framework has been widely

applicable today in India derive from irrigation acts. For

adopted across the country. This also means that when

example, the early Northern India Canal and Drainage

the policy framework changes at the center, states are

Act 1873 sought to regulate irrigation, navigation

relatively quick to adopt the same, as happened with the

DQGGUDLQDJHLQ1RUWKHUQ,QGLD2QHRIWKHORQJWHUP

adoption of a new policy framework for the 11th plan

implications of this act was the introduction of the right of

(2007-12).50)

the Government to ‘use and control for public purposes
the water of all rivers and streams flowing in natural
47)

Similarly, the union government has used its authority

channels, and of all lakes.’ The 1873 act refrained from

to adopt programs such as for drinking water supply

asserting state ownership over surface waters, although

in rural areas without accompanying legislation. These

surface waters are considered in the public domain.

have in practice been followed by states throughout the
FRXQWU\LQSDUWEHFDXVHRIWKHUHODWHG¿QDQFLDOLQFHQWLYHV

Nonetheless, a number of new water laws have been

The use of such administrative directions (policy) that are

adopted that relate to the national water policy since the

not backed by a legal framework may have drawbacks.

second half of the 1990s. The general characteristic of

Thus, even though the human right to water is now

these new acts is that they are all sectoral (i.e., irrigation,

clearly established in India, the administrative instruction

drinking water supply, and industrial water supply,). For

may not include human rights language in its scope.51)

groundwater, new legislation filled a gap where there
was no statutory framework, while legislation related

2-2. State Water Policy, Law, and Institutions

to water user associations is in need of an updated legal
framework. National (or Union) water law has thus

Water resources—precipitation and surface water

evolved rapidly but in a sporadic manner that does not

UHVRXUFHV²DUHLQDGHTXDWHLQWKUHHRXWRIWKHIRXUUHJLRQV

48)

strengthen water law as a whole.

Saurashtra, Kachchh, and north Gujarat. Groundwater
has been seriously over-exploited, and the State suffers

The union government frequently has used administrative

frequent droughts. The depletion of groundwater

directions as a mode of intervention in the water sector.

resources in regions like north and central Gujarat had

In certain cases, as for rural drinking water supply, the

affected the drought proofing ability of the State. Prior

QDWLRQDOOHYHOLQWHUYHQWLRQKDVEHHQH[WUHPHO\LQÀXHQWLDO

to 2001, drinking water scarcity posed a serious threat

 &XOOHW3:DWHU/DZLQ,QGLD2YHUYLHZRI([LVWLQJ)UDPHZRUNDQG3URSRVHG5HIRUPV,(/5&:RUNLQJ3DSHU
,QWHUQDWLRQDO(QYLURQPHQWDO/DZ5HVHDUFK&HQWHUKWWSZZZLHOUFRUJFRQWHQWZSGI
48) Cullet, P. 2012. Is Water Policy the New Water Law? Rethinking the Place of Law in Water Sector Reforms. Institute for
Development Studies Bulletin, 43(1).
 *RYHUQPHQWRI,QGLD1DWLRQDO5XUDO'ULQNLQJ:DWHU3URJUDP±0RYHPHQW7RZDUGV(QVXULQJ3HRSOH¶V'ULQNLQJ:DWHU
6HFXULW\LQ5XUDO,QGLD)UDPHZRUNIRU,PSOHPHQWDWLRQ'HSWRI'ULQNLQJ:DWHU6XSSO\0LQLVWU\RI5XUDO'HYHORSPHQW
ZZZLHOUFRUJFRQWHQWHSGI$FFHVVHG0DUFK
50) Cullet, P. 2012. Is Water Policy the New WatCullet, P. 2012. Is Water Policy the New Water Law? Rethinking the Place of
Law in Water Sector Reforms. Institute for Development Studies Bulletin  HU/DZ"Rethinking the Place of Law in Water
Sector Reforms. Institute for Development Studies Bulletin, 43(1)..
51) Ibid.
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to human and cattle populations. The State government

were accentuated because of increasing water scarcity.52)

addressed these problems by spending billions of rupees

Growth in the proportion of people with access to safe

on temporary measures to supply drinking water by road

drinking water over time is shown in Table 10.

tankers and special water trains. Water shortages in the
past had affected access to drinking water and irrigation,

2-2-1. Policy Instruments

constraining economic and social development in the
State. The response of the State over the last 15 years has

Gujarat drafted a state water policy in 2012 that

been to introduce a number of programs, institutional,

provides general guidelines on water resource

DQGWHFKQRORJLFDOVROXWLRQVWKDWKDYHLQFOXGHGFUHDWLRQ

development, use, and water management that are meant

of a state-wide water grid; small water harvesting for

to affect the water sector as a whole, but it still hasn’t

irrigation; inter-basin transfers of water from the Narmada

ILQDOL]HGWKHZDWHUSROLF\2XWVLGHRIVXFKDSROLF\

5LYHU%DVLQDQGSRZHUVHFWRUUHIRUPV&RPPXQLW\

however, most of the water sector reforms in Gujarat

based institutions and private sector participation have

have been implemented under strategies, programs or

been incorporated into these initiatives.

OHJLVODWLRQUHODWLQJWRDVSHFL¿FVXEVHFWRU

Providing access to good quality drinking water and

For example, the state in 2001 drew up an ambitious

improved irrigation were among the top priorities in

strategy for extending the water grid through bulk water

water policy. Many areas suffered from serious water

transmission from sustainable surface water resources to

quality problems due to excessive fluoride, nitrate

areas with shortages. This was a part of the State water

and salinity. Fluoride has been the cause of extensive

policy, but was not based on legislation. The strategy

health problems in many parts of Gujarat. As most

involved a huge investment in large-scale infrastructure,

of the drinking water supply had earlier consisted of

including bulk pipelines, distribution pipelines and

groundwater from deep tube wells with high-capacity

water filtration, and treatment plants. This initiative,

pumping machinery, water supply was also a very high

FDUULHGRXWE\WKH*:66%ODUJHO\VROYHGWKHSUREOHPV

consumer of electricity.

of drinking water distribution and poor water quality
DVVRFLDWHGZLWKH[FHVVLYHÀXRULGHFRQWDPLQDWLRQ

The water problem also led to intra-state migration from
drought prone-regions in the west and southwest of the

2WKHUSROLF\LQVWUXPHQWVKDYHEHHQLVVXHGIRUWKH

State to the central and southern regions. The migration

LUULJDWLRQZDWHUVXSSO\DQGVDQLWDWLRQVXEVHFWRUV2QH

of people and livestock resulted in the economic, social,

state-level policy covers the construction of “sub-minors”

and cultural dislocation of hundreds of thousands of

(tertiary canals) involving the Public-Private Partnership

people. Therefore, the regional imbalances in Gujarat

model. This policy sets out how the construction will be

<Table 10> Percentage of Households With Access To Safe Drinking Water (Tap Water, Hand Pumps, Tube Wells)
1981

1991

2001

2011

Gujarat/
India

Total

Rural

Urban

Total

Rural

Urban

Total

Rural

Urban

Total

Rural

Urban

Gujarat

52.4

36.2

86.8

69.8

60.0

87.2

84.1

76.9

95.4

90.3

84.9

97.0

India

38.2

26.5

75.1

62.3

55.5

81.4

77.9

73.2

90.0

85.5

82.7

91.4

6RXUFH'DWDERRNIRU'&+3ODQQLQJ&RPPLVVLRQ*RYHUQPHQWRI,QGLD'HFHPEHU

52) Gupta, R.K. 2003. Dams and Water Development for Poverty Reduction. Water Development and Poverty Reduction. Kluwer
$FDGHPLF3XEOLVKHUV3DUW &K 
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paid for (between SSNNL and farmers); it also provides

accountability of various stakeholders (officials, water

incentives to Water User Associations to adopt micro

suppliers, users); promoting integrated water resources

irrigation systems. The State of Gujarat has also adopted

management; and encouraging private sector participation

a “Total Sanitation Policy” under the Rural Sanitation

in the water sector.

Program, under which it is providing assistance to
construct low-cost latrines in all districts.53)

There are no laws or state wide regulations pertaining
to inter-sectoral water allocation in the state, except

2-2-2. Legal Instruments

that drinking water gets the highest priority in water
allocation from public water sources such as reservoirs,

According to the existing legal framework in the State,

as per the National Water Policy (2012). In the case of

surface and groundwater are treated differently. Further,

SSP, a norm for inter-sectoral water allocation was laid

the water law does not recognize private property rights

out by the Narmada Water Disputes Tribunal in 1979.

in water. Currently, surface water is managed as State

This norm is being adhered to.

property, whereas, De Jure rights to groundwater are not
FOHDUO\GH¿QHG'HIDFWRWKHULJKWVWRJURXQGZDWHUDUH

2-2-3. Water Administration in Gujarat

linked to land ownership rights. Those who own land
have rights to the groundwater underlying their land,
WKRXJKWKHVHULJKWVDUHQRWGH¿QHGLQYROXPHWULFWHUPV

The case study in Gujarat shows an enormous statewide effort with many components working together to
improve the water situation. The multi-faceted effort was

The State of Gujarat has enacted a number of sector-

made almost entirely by the public sector, with enormous

specific legislation relating to water. For example,

public investments. While the case study shows savings

the State enacted the Gujarat Irrigation and Drainage

in some areas such as provision of drinking water and

Act in 2013, to replace the Gujarat Irrigation Act of

electricity costs, a huge public sector investment was

7KH$FWFRYHUVLUULJDWLRQIURPULYHUVFDQDOV

needed for such a wide range of initiatives.

tanks and groundwater; construction and maintenance;
compensation; conflict resolution; adjudication; supply

The governance and management of water resources and

rates (set by State government); and offences and

services include management of water-related organizations,

SHQDOWLHV$QRWKHUH[DPSOHRIDVSHFL¿FZDWHUODZLVWKH

water bodies, and water supply systems. Their domain

Gujarat Water Users Participatory Irrigation Management

FRPSULVHVVWRUDJHDQGFRQWURORIZDWHUVRXUFHVGHOLYHU\RI

Act of 2007 that provides a framework to encourage

water to different use sectors; actual use and management

participatory irrigation management by water users.

RIZDWHUDQGGLVSRVDORIXVHGZDVWHZDWHU(DFKRIWKHVH
functions involves a number of distinct activities such

According to the respondents to the questionnaires, the

as construction, operation and maintenance of facilities,

overall water laws in the state are perceived as effective

allocation of water, conservation and management of water

in terms of promoting green growth and implementing

ERGLHVDQGUHVROXWLRQRIFRQÀLFWVDPRQJXVHUVDQGVHUYLFH

various reforms in the water sector. However, respondents

providers. Table 11 shows the institutional structure of the

IHOWWKDWZDWHUODZVZHUHQRWYHU\HIIHFWLYHLQDGGUHVVLQJ

water sector in Gujarat.

conflict resolution among stakeholders; ensuring

 6RFLR(FRQRPLF5HYLHZKWWSZZZJXMDUDWLQGLDFRPVWDWHSUR¿OHVRFLRHFRUHYLHZKWP
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<Table 11> Institutional Structure of Water Sector in Gujarat
Administration and regulation
Agency

Jurisdiction

Role

Department of Narmada, Water
Resources, & Water Supplies

State level

Regulatory oversight of the water sector in the State Oversight of State
government owned corporations involved in the implementation and
operation of water schemes.

Department of Urban Development

State level

Oversight of urban local bodies, excluding corporations, in matters of financial,
planning and management issues.
Regulation of political and administrative appointments in the local authorities.

Municipal Corporations

Major cities

Provision of retail water supply services for domestic and industrial purposes
in the area of their jurisdiction

Municipalities & Nagarpalikas

Smaller Cities

Provision of water supply services for domestic and industrial purposes in the
area of their jurisdiction.

Gram Panchayats

Villages

Provision of water supply services for domestic and industrial purposes in the
area of their jurisdiction

Gujarat Industrial Development
Corporation

State level

Provision of retail water supply services in industrial estates owned by GIDC.

Gujarat Water Resources Development
Corporation

State level

Survey, assessment and planning of groundwater resources in Gujarat
Planning and design of artificial recharge schemes

Implementation and Operation
Agency

Jurisdiction

Role

Gujarat Water Supply and Sewerage
Board (GWSSB)

State level

Mainly Implementing water supply and sewerage schemes for urban local
bodies
0peration of some schemes
Inspection of schemes where State government fund is provided.

Gujarat State Drinking Water Company
Limited

State level

Bulk transmission and bulk supply of drinking water to local bodies, GWSSB,
and Industrial estates.

Water and Sanitation Management
Organization

State level

Responsible for ensuring decentralized management of water supply at
the village level, through promotion of village level pani samitis, with the
involvement of NGOs

Sardar Sarovar Narmada Nigam Ltd.

State level

Implementation of Sardar Sarovar Narmada project;
Operation and maintenance of the multi-purpose project
Operation and maintenance of the irrigation infrastructure under the project
Bulk supply of water for industrial water supply, domestic water supply (rural
and urban)

Narmada and Major Irrigation Department

State level

Operation and maintenance of large irrigation projects, excluding SSP

Department of Water Resources

State level

Operation and maintenance of medium and minor surface Irrigation Schemes
in the state

6RXUFH*XMDUDW,QIUDVWUXFWXUH'HYHORSPHQW%RDUGKWWSZZZJLGERUJFPVDVS["FRQWHQWBLG DQG,50$81,() 

Water administration in Gujarat State is the responsibility

of small and medium size surface and groundwater

RI WKUHH 6WDWH GHSDUWPHQWV 'HSDUWPHQW RI:DWHU

irrigation systems. To assist the Department in promoting

Resources (also includes minor and medium irrigation

groundwater development, the Gujarat Water Resource

systems); Department of Narmada and Major Irrigation;

Development Corporation (GWRDC) was established

DQG'HSDUWPHQWRI:DWHU6XSSO\2WKHUPLQLVWULHVVXFK

in 1975. The Corporation is an autonomous body, and

as industry, environment, and local self-governments

its primary responsibilities are survey, monitoring, and

are also associated with the administration of water.

development of groundwater.

The Department of Water Resources is responsible
for the management of water bodies, which includes

The Corporation had established over 3000 public

conservation and protection of water resources, as well as

tube wells all over the State to promote the groundwater

designing, construction and operation and maintenance

utilization. In addition, the department is responsible for
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management of drainage and drainage-based irrigation

2QHFRXOGLQIHUIURPWKHDERYHGHVFULSWLRQWKDW

within the command areas of major canal systems.

there are overlaps of authority and control exercised

Two state-level institutes under the department, the

by various water related line agencies of the State

Gujarat Engineering Research Institute (GERI) and

government. For example, the Chief Engineer,

the Water and Land Management Institute (WALMI)

Command Area Development, who works as part of

were established to support design, construction and

the Department of Narmada and Major Irrigation, is

management of water resources and services.

also accountable to the Department of Water Resources
for activities related to water conservation and minor

The selection of any new water project in the State is
JXLGHGE\PXOWLSOHFULWHULDWKDWLQFOXGH¿QDQFLDOHTXLW\

irrigation networks within the canal command areas as
well as groundwater.

and ecological considerations. In most of the projects,
water is priced below the production and supply cost,

Similarly, the Gujarat Water Resources Development

leading to only partial cost recovery. However, rates for

Corporation Ltd. (GWRDC) has a role within the

industry and the commercial sectors are substantially

command areas of canals for groundwater development

higher than the irrigation and domestic sectors.

and utilization. This overlap of authority and
jurisdiction creates confusion among water resources

Irrigation Administration

DQGVHUYLFHVPDQDJHUVZKLFKOHDGVWRLQHI¿FLHQF\DQG
delay in the implementation of the projects. While it is

The Narmada and Major Irrigation Department is

SRVVLEOHWKDWWRSRI¿FLDOVZLWKLQWKHZDWHUGHSDUWPHQWV

responsible for designing, construction, operations, and

may coordinate their activities, the same cannot be

maintenance of major irrigation systems. The Sardar

said about the lower-level functionaries within each

Sarovar Narmada Nigam Ltd. (SSNNL), a Special

ministry. As a result, it creates frustrations among the

Purpose Vehicle, is responsible for the implementation

personnel of each ministry.

of the Sardar Sarovar project. The SSNNL is an
autonomous body that has linkages with the department

In general, any proposal for a new scheme goes

for the purposes of resource generation. The department

through a very long and tedious process. It begins with

is also responsible for negotiation and settlement of

an application made by the beneficiary to the district

disputes related to the Sardar Sarovar Dam in the other

council. The application is routed through a number

States.

of local government intermediaries, and is processed
by the Executive Engineer, Superintendent Engineer,

There are twelve major irrigation systems (excluding

Minor Irrigation Department, Tribal Development

Narmada) in the State. The maintenance and operation

Department, and the Executive Committee of the

of these major irrigation systems is the responsibility

district council. If everything is found in order, the State

of this Department. The performance of major

government invites tenders for implementation of the

irrigation systems varies widely. In order to improve

irrigation works. Execution and completion of a scheme

its performance and increase water use efficiency, the

is a long drawn out process, with delays at every level.

department has launched several programs, including

Although the local community institutions are expected

participatory irrigation management, which actively

to contribute a part of the project costs from their own

seek farmers' involvement in the management and

resources, common experience has been that the entire

control of water resources.

expenditure was borne by the State government.
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Administration of Water Supply Services

Infrastructure Company; Sardar Sarovar Narmada
Nigam Ltd. (SSNNL); and Department of Narmada,

The Water Supply Department, under a Minister, is

Water Resources and Water Supplies.54)

responsible for providing water supply services that
include domestic water supply and water supply for

The Department of Narmada, Water Resources and

LQGXVWULHV7KXVLWLVUHVSRQVLEOHIRUWKHLGHQWL¿FDWLRQRI

Water Supply (now Narmada, Water Resources, Water

sources of water and design, construction, and operation

Supply and Kalpasar Department) under the Minister

of water supply systems for domestic and industrial

for Water Supply is responsible for domestic water

purposes. Depending upon the source of water, the

supply, both rural and urban, and is administered by the

Department has to constantly coordinate its activities

Secretary-Water Supply.

with the Department of Water Resources (Minor and
Medium Irrigation) or the Department of Narmada and

Gujarat Water Supply and Sewerage Board(GWSSB)

Major Irrigation. For water supply to rural areas, it has
to build strong linkages with village authorities, the

The establishment of the state-wide water grid that

Gujarat Industrial Development Corporation (GIDC)

would eventually provide safe drinking water throughout

and municipalities for the operation and management of

WKH6WDWHZDVWKHUHVSRQVLELOLW\RIWKH*:66%WKH

water supply systems.

largest player in the water supply sector (see Figure 5). Its
jurisdiction extends to the entire State with the exception

The design, construction, and implementation of

of the large cities headed by Municipal Corporations and

water supply schemes is done through the Gujarat Water

the cantonments. This is an autonomous body headed

6XSSO\DQG6HZHUDJH%RDUG *:66% ZKLFKLVDQ

by a Chairman and administered by a full-time Member-

autonomous board, headed by a Chairman appointed

Secretary who is appointed by the State Government. It

by the State government. The relationship between the

has three zones, each headed by a Chief Engineer. Each

'HSDUWPHQWRI:DWHU6XSSO\DQG*:66%LVVLPLODUWR

zone is further divided into circles of Project, Mechanical

that between the Department of Narmada and Major
Irrigation and the Sardar Sarovar Narmada Nigam.
The institutional structure of the water supply sector
in Gujarat is complex. The administration and regulation
of water supply, covering domestic and industrial
VHFWRUVLVSURYLGHGE\WKH'HSDUWPHQWRI1DUPDGD
Water Resources and Water Supplies; Department
of Urban Development; Municipal Corporations;
Municipalities; local governments; and the Gujarat
Industrial Development Corporation. At the same time,
the implementation and operation of water supply
SURMHFWVDUHKDQGOHGE\WKH*XMDUDW:DWHU6XSSO\
DQG6HZHUDJH%RDUG*XMDUDW6WDWH'ULQNLQJ:DWHU

6RXUFH*:66%*DQGKLQDJDU

<Figure 5> Proposed Water Grid for Supply of Drinking
Water in Gujarat Towns and Villages

 6RFLR(FRQRPLF5HYLHZKWWSZZZJXMDUDWLQGLDFRPVWDWHSUR¿OHVRFLRHFRUHYLHZKWP
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and Works, each headed by a Superintending Engineer.

supply was to bring water sources very close to the

Each circle is further sub-divided into divisions, each

village or bring water through pipelines in unavoidable

headed by an Executive Engineer. The smallest unit is the

circumstances.

sub-division headed by a Deputy Executive Engineer. In
WKHOLQHIXQFWLRQWKH*:66%KDV¿YH]RQDORI¿FHV

,QHDUO\\HDUVZKHQ*:66%VWDUWHGLWVRSHUDWLRQV

FLUFOHRI¿FHVGLYLVLRQDORI¿FHVDQGDURXQGVXE

water levels in the wells and tube wells were at

GLYLVLRQDORI¿FHV

reasonable depths all over Gujarat. There was no fear
of water level receding as irrigation water withdrawal

7KHREMHFWLYHVRIWKH%RDUGDUHWRSURYLGHVDIHDQG

ZDVDWPRGHUDWHOHYHOV%XWDVJURXQGZDWHULUULJDWLRQ

adequate drinking water on a sustainable basis to all; and

grew at a rapid rate with energized wells and deep tube

to maintain sanitary conditions so as to promote public

well pumping, the depth increased and wells started

health by preventing water-borne diseases. The main

drying up. Drinking water supply sources faced the

IXQFWLRQVDUH

greatest threat from irrigators and industries. In years
of low rainfall, thousands of villages lack surface and

 WRLGHQWLI\QRVRXUFHYLOODJHVDQGGHYHORSZDWHU
resources for them;

groundwater sources. Hence, drinking water problems
become acute in drought years.

 WRXQGHUWDNHUXUDOVDQLWDWLRQZRUNVDQGUHJHQHUDWH
augment rural water supply schemes;
3) to combat drought-related water problems in the
rural area;
4) to undertake research and development; and
5) to conduct training.
The villages of Gujarat State were broadly classified
for purposes of planning the drinking water supply
VFKHPHVDV GLI¿FXOWDQGVFDUFLW\YLOODJHV YLOODJHV
in specially deprived areas; 3) villages having unsafe

3KRWRE\1LWLQ%DVVL

<Picture 1> Community Stand Post in a village near Bhavnagar,
Gujarat

water; 4) villages having inadequate water sources to be
stepped up in per capita water supply; and 5) deserted
villages.

:LWKRYHUSHRSOHRQLWVVWDII*:66%LVDPDVVLYH
bureaucracy. Among its human resources, it has a large
number of engineers, who are its strength when it comes

The design considerations adopted by the agency for

WRLPSOHPHQWLQJODUJHHQJLQHHULQJSURMHFWV%XWPRVWRI

planning rural water supply schemes take into account

the engineers are not competent in managerial functions,

several physical and socio-economic parameters such as

due to inadequate managerial training. Further the lack

water availability, quality and distance to the sources of

RIUHDODXWRQRP\IRUWKH*:66%KLQGHUVHIILFLHQW

water, and minimum water required for human and cattle

planning and operations.

populations. A study of water-borne diseases was made
for each district for providing suitable precautionary

$GHWDLOHGDQDO\VLVRI*:66%¶VVWUHQJWKVDQG

measures in selecting sources of water, location of stand

weaknesses was done twice, in 1994 and in 1999, as

posts, cisterns etc., and chlorination was done in all the

a part of the Netherlands mission.55) It was found that

schemes. The approach for solving the drinking water

WKHVWUHQJWKVRI*:66%GHULYHIURPLWVLQIUDVWUXFWXUH
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professional human resources and access to State funds.

ZDWHUVXSSO\VHFWRU2QHRIWKHDSSURDFKHVWKH6WDWHKDV

It is the nodal agency for all water supply and sewerage

taken to involve the private sector is to create Special

projects in the State. It also has a significant planning

Purpose Vehicles (SPVs) to handle aspects of water

DQGUHJXODWRU\UROHHQYLVDJHGLQWKH*:66%$FWWKDW

resources management. An SPV is a legal entity (usually

KDVEHHQODUJHO\XQIXOILOOHG7KH%RDUGDOVRFDQWDS

a limited company or partnership) that is created to

any natural source for water, and can set tariffs, but the

fulfill narrow, specific or temporary objectives. Such

JRYHUQPHQWHQGRUVHVWKHXSSHUOLPLW7KH%RDUGLVHYHQ

SPVs are typically used by a government agency or

DOORZHGWRHQWHULQWRFRQWUDFWRUDJUHHPHQWZLWKDQ\

water management entity to limit its financial risk. A

person… for performing its duties and discharging its

government agency can transfer assets to the SPV for

IXQFWLRQV 6HFWLRQ>@>I@ 'HVSLWHWKHLPSUHVVLYH

PDQDJHPHQWRUXVHLWWR¿QDQFHDODUJHSURMHFWWKHUHE\

URRPIRUPDQHXYHUWKH%RDUGKDVEHHQXQDEOHWRGHULYH

achieving a narrow set of goals without putting the entire

any effective autonomy because it has no powers of

agency or department at risk. They are an integral part of

enforcement or policing, and is too closely linked with

SXEOLFSULYDWHSDUWQHUVKLSVWKDWUHO\RQDSURMHFW¿QDQFH

the Government.

type structure. It thus involves the private sector, but in
partnership with a government agency.

Its weaknesses derive from its structure, its procedures,
its systems, and the fact that, in many ways, it functions

2-3-1. The Gujarat Green Revolution Company

no differently from a government department. Its human
resources management policies are not strategic in nature

The Gujarat Green Revolution Company (GGRC) is

DQGJHQHUDWHDSDWK\LQHI¿FLHQF\DQGHYHQLQFRPSHWHQFH

an agency set up by the government of Gujarat as a SPV

in otherwise qualified people. It is not financially self-

WRSURPRWHHI¿FLHQWLUULJDWLRQWHFKQRORJLHVLQ*XMDUDWRQ

sufficient because of poor cost recovery and limited

a large scale. The state government’s initiative to bundle

VRXUFHVRILQGHSHQGHQWUHVRXUFHJHQHUDWLRQ2SHUDWLRQV

all the state assistance and central scheme for promotion

DQGPDLQWHQDQFHKDYHEHHQDPDMRUIDLOLQJRIWKH%RDUG

of micro irrigation under one agency with a large

particularly for hand pumps, which are supposed to

endowment, had led to setting up of the GGRC in 2005.

EHPDLQWDLQHGE\WKH3DQFKD\DWV7KH2 0RIWKH

It had an operating capital of 1500 crore rupees (nearly

regional piped water supply schemes fares slightly better,

US $250 million) to start with.

but is still beset with the problems of a slow moving
bureaucracy, inappropriate procedures and vandalism

The GGRC had made it easy for the farmers to

by citizens. The dug wells and individual water supply

purchase a micro irrigation (MI) system, mainly using drip

schemes are handed over to the local governments.

or sprinkler irrigation, with state subsidy. Under the MI
scheme, a farmer who wants to install an MI system in

2-3. Market-oriented Institutions

his or her farm and also wants to avail of the government
subsidy will have to first have his farm surveyed and

Although most of the reforms in water management

have the surveyors prepare the estimates. Along with

have been undertaken by the public sector, the government

the survey record and cost estimates for MI system,

of Gujarat is promoting wide participation of the private

the farmer makes an application to the GGRC, along

sector in infrastructure development, including in the

ZLWKSD\PHQWRIRIWKHWRWDOFRVW2QUHFHLYLQJWKH

55) The Netherlands Government, which had assisted four drinking water supply projects in Gujarat, initiated studies on
institutional reform, one of the objectives of the Dutch assistance.
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necessary documents from the farmer, the agency places

system, then the total time required, which includes

DZRUNRUGHUWRWKH&RPSDQ\LGHQWL¿HGE\WKHIDUPHU$

the time required for sanctioning the agricultural loan,

tripartite agreement is signed between the farmer, the MI

would be nearly six months.

Company, and the GGRC.
2YHUDOOWKRXJKZDWHUVFDUFLW\LVGULYLQJ0,DGRSWLRQLQ
In Gujarat, more than 20 MI Companies are partners

the country, not all water-scarce areas are experiencing the

of GGRC in the micro irrigation enterprise. They include

same level of MI adoption in spite of the high potential.

some well-known firms such as Netafim, Plastro, Nan

This means that water scarcity at the societal level alone

Dan, and Jain Irrigation. Some of these companies have

is not a motivating factor for the farmers to adopt MI.

their manufacturing plants in Gujarat, while others have
suppliers and dealers.

To the farmer, what matters is how the adoption
improves the economics of crop cultivation. Water

2QFHWKHFRPSDQ\LQVWDOOVWKHV\VWHPLQWKHIDUPHU¶V

scarcity provides the required economic incentive to

¿HOGWKHFRQFHUQHGRI¿FLDOVRI**5&YLVLWWKHIDUPHU¶V

adopt MI systems only in certain situations. Factors in

field and make sure that the installation is done as per

the consideration include access to an individually owned

the specifications made in the work order, and upon

well and presence of favourable power supply. The

certification by the agency official a payment equal to

economic incentive comes from the ability to expand

90% of the cost of the system is released to the company.

the area under irrigated production with MI adoption, as

An amount equal to 10% of the system cost is retained

only a small percentage of the area is currently irrigated

ZLWK**5&DQGZRXOGEHUHOHDVHGRQO\DIWHU¿YH\HDUV

LQ*XMDUDWGXHWRVHYHUHJURXQGZDWHUVFDUFLW\2WKHU

This is to make sure that the farmer uses the system

factors taken into consideration are affordability, which is

properly and the company provides the necessary ‘after

improved by the subsidy, and the presence of crops that

sales’ service for smooth working of the system. Though

are amenable to MI systems.

GGRC offers up to 60% subsidy on the capital cost of
the MI system, the maximum subsidy available for the

2-3-2. Other Special Purpose Vehicles

farmers is only Rs. 60,000 per ha (US $ 1000 per ha).
The Sardar Sarovar Narmada Nigam Ltd. (SSNNL) is
a Special Purpose Vehicle set up for transferring water
from surplus areas to scarcity areas, and implements
the Sardar Sarovar Project of the Narmada Canal. It is
responsible for bulk supply of the water from Narmada
through its canal network.
The State Government set up the Gujarat Water
3KRWRE\1LWLQ%DVVL

<Picture 2> Cotton Crop Using Drip Irrigation, North Gujarat

Infrastructure Co. Ltd. in 1999 for the implementation,
operation and maintenance of the Sardar Sarovar
Drinking Water Supply program. This is still a growing

The entire process, starting from the day farmer

organization and therefore has been entrusted with

makes the application to the day the company receives

limited responsibilities, The major responsibility of

the payment, takes around three months. If the farmer

regulation and development of drinking water sector is

also applies for a bank loan for purchase of an MI

VKRXOGHUHGE\WKH*:66%
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The Gujarat State Drinking Water Infrastructure
Company Limited (GSDWICL) is another Special

to begin urban renewal and restore the waterway for
HQYLURQPHQWDOVRFLDODQGHFRQRPLFEHQH¿WV

Purpose Vehicle, a bulk carrier, set up to purchase
Narmada waters from the SSNNL in bulk and sell

2-3-4. Power Sector Reforms

LQEXONWRRWKHUXVHUVVXFKDV*:66%0XQLFLSDO
Corporations, municipalities, and industrial estates.56)

The power sector reforms in Gujarat mainly involved
XQEXQGOLQJWKH6WDWH(OHFWULFLW\%RDUGLQWRDSRZHU

2-3-3. Sabarmati Riverfront Development Project

generation company and regional power distribution
companies. Four power distribution companies were

In Gujarat’s largest city Ahmedabad, the Sabarmati

subsequently created in Gujarat. The power distribution

Riverfront Development project aims to protect the

companies purchase electricity from the state electricity

deteriorated river banks of Sabarmati, which was

utility and supply to various consumers. Metering

once was the lifeline of Ahmedabad city. As the city

of power distribution is done up to the level of the

grew, the river became increasingly polluted from

transformer. The privatization led to major reduction

the disposal of untreated and partially treated urban

in transmission and distribution losses, which were

domestic and industrial effluents, and remained one of

mainly occurring due to power theft from the feeders,

the most polluted rivers in India. The Sabarmati River

particularly in the rural areas by farmers.

became essentially a trunk sewer carrying the effluent
from Ahmedabad city and the neighbouring industrial

Another important step was metering of electricity

areas, compounded by lack of inflows from the upper

LQWKHIDUPVHFWRU(DUOLHUWKH6WDWH(OHFWULFLW\%RDUG

catchment.

used to charge for electricity from farmers on the basis
of connected load or pump horse power. This created a

To improve the urban environmental conditions, the

situation where farmers had no incentive to use either

Ahmedabad Municipal Corporation (AMC) set up

groundwater or electricity efficiently for irrigation.

the Sabarmati Riverfront Development Corporation

%XWVLQFHWKHUHKDVEHHQDJUDGXDOVKLIWWRZDUGV

(SRFCDL) in 1997 as an SPV to oversee the project.

metered tariff regime, as the State was under enormous

It has begun the massive task of cleaning up the river

pressure to reduce the revenue losses through power

by flushing out the effluent and sludge in the riverbed

subsidies. This is achieved by adopting a norm that

using excess flows of Narmada from the main canal.

new power connections would be offered only to those

3ODQVLQFOXGHWKHFRQVWUXFWLRQRIDUWLILFLDOZDWHU

farmers who are willing to agree to a pro rata tariff. This

channels; diversion of clean water from the main canal

appears to have been a very pragmatic approach, and

into the river; and storage in a 16-km long stretch, with

currently nearly 50% of the agricultural connections in

approach roads, gardens and other recreational facilities.

Gujarat are metered. Empirical studies carried out in

Simultaneously, water treatment systems were installed

north Gujarat show the positive impact of pro rata pricing

for treating the polluted water from industrial and other

of electricity in the farm sector for groundwater pumping

sources, and the entry of wastewater into the river was

on efficiency and sustainability of groundwater use

completely stopped. This was a very important step

and socio-economic viability of raising power tariff in

56) GSDWICL will also be responsible for laying down and managing 2500 km of drinking water trunk transmission mains from
WKH1DUPDGDFDQDOQHWZRUN,QRUGHUWRDYRLGWKHVDPHSUREOHPVIDFHGE\*:66%LWQHHGVWRUHWDLQDXWRQRP\DQGUXQRQ
professional lines.
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DJULFXOWXUH1RWRQO\ZDVWKHZDWHUXVHHI¿FLHQF\KLJKHU

works through VIKSAT (Vikram Sarabhai Center

in physical and economic terms, but also the amount of

for Development Interaction).

groundwater pumped per unit irrigated area was lower
for farmers who paid for electricity on a pro rata basis.

The NM Sadguru water and development foundation

The net return per unit area of land was equal to or higher

works in the tribal area of eastern Gujarat, whereas

for the farmers paying on a pro rata basis compared to

Ambuja Cement Foundation works in the coastal area

their counterparts who paid for electricity on the basis of

of Saurashtra. The SRTT and SDTT have national

57)

connected load . The introduction of electricity metering

presence, and are actively supporting a wide range of

in the agriculture sector is emerging as a major policy

projects related to water and livelihoods, including

initiative for water demand management.

several field projects on coastal salinity ingress in
Saurashtra and Kachchh, a project on groundwater

2-3-5. Role of Corporate Social Responsibility in the
Water Management Sector

depletion in north Gujarat, and grassroots interventions
on improving access to water for agriculture in the tribal
area of eastern Gujarat. The Aga Khan Rural Support

The role of private sector in water resources development

3URJUDPZRUNVLQWKUHHUHJLRQVLQ*XMDUDWFRDVWDO

and water management cannot be overstated. Several of

6DXUDVKWUD -XQDJDGK  %KDUXFK GLVWULFW RI 6RXWK

the industrial groups which operate in Gujarat have set up

Gujarat; and Surendranagar district. VIKSAT works in

their own philanthropic organizations which are active in

north Gujarat addressing water management issues.

economic and social development. Water management
is one of the key activities of these organizations. The

Some of these philanthropic institutions have been

interventions of these organizations revolve around the

active in the water management sector of Gujarat over

broader theme of natural resources and rural livelihoods,

WKHSDVWWKUHHGHFDGHV7KH\VXSSRUW1*2VERWKODUJH

and they follow community-centered approaches for

and small, using financial and other resources. These

addressing water problems.

1*2VZRUNLQWKHYLOODJHVWRPRELOL]HFRPPXQLW\
DFWLRQWRDGGUHVVWKHVSHFL¿FSUREOHPVZKLFKWUDQVODWH

6RPHRIWKHPRVWZHOOHVWDEOLVKHGLQVWLWXWLRQVDUH

into technical and institutional interventions. The
positive outcomes of many of the small-scale water

1) Sir Ratan Tata Trust (SRTT) and Sir Dhorabji Tata

management projects supported by private foundations

Trust (SDTT) Mumbai, which are the philanthropic

in different parts of Gujarat in many cases influenced

arms of the largest industrial conglomerate in India,

the launching of large schemes on water conservation

i.e., the Tata Group of Companies;

and management by the state government.

2) Ambuja Cement Foundation, a corporate social
responsibility (CSR) wing of the Ambuja Cements Ltd;

In addition to supporting grassroots level action on

3) NM Sadguru Water and Development Foundation,

local water management, the private companies have

initially set up as a CSR wing of Mafatlal Industries;

also started water stewardship programs to reduce

4) the Aga Khan Foundation, which works through

‘water footprint’ of their manufacturing activities. The

Aga Khan Rural Support Program (India); and
5) the Nehru Foundation for Development, which

most illustrative example is the Ambuja Cements,
which while implementing water harvesting and water

57) Kumar, M.D., Scott, A.S., and Singh, O.P. 2001. Inducing the Shift from Flat Rate or Free Agricultural Power to Metered Supply:
Implications for Groundwater Depletion and Power Sector Viability in India. Journal of Hydrology  
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use efficiency improvement programs in the villages

The Panchayat and Rural Housing Development

surrounding their plant through their CSR wing, had

Department of the Government of Gujarat introduced

initiated many steps to reduce wastage of water in their

a resolution in 1995 that requires that a Pani Samiti be

manufacturing plants. The company aims to make their

formed in every village panchayat, especially where

plants in Gujarat water neutral. The Tata Chemicals

a drinking water scheme was being implemented.

UXQVPRELOH52SODQWVWRVXSSO\IUHVKZDWHUWRPDQ\

The purpose was to facilitate local participation. The

villages in the coastal areas of Saurashtra that do not

order stipulates the structure, the duties and functions

have access to freshwater from public systems.

in a typically top-down manner. The resolution and a
subsequent one passed later in the year only increase the

2-4. Community-centered Institutions

responsibilities of the villagers without giving them any
corresponding authority. Having been charged with the

The importance of decentralization in India also has an

EXONRIWKHUHVSRQVLELOLW\IRU2 0WKHFRPPLWWHHVKDYH

impact on water law. At the local level democratically-

been given less than 50% share in the taxes collected. The

elected Gram Panchayats have control over most water-

responsibilities assigned require considerable managerial

related issues at the local level in rural areas.However,

skills as well as power to enforce rules, regulations,

numerous laws related to water user associations adopted

and impose penalties. The resolution does not take into

in the past decade may bypass the GPs in favour of an

account the existence of any other grassroots institutions,

alternative institutional structure. Water user associations

such as Water Users Associations (WUAs) or other social

tend to be less inclusive in terms of participation, as they

or cultural institutions that could support more effective

are generally based on land ownership, and some of

discharge of the functions. However in 2002, the Water

the more progressive aspects of the Panchayat system

DQG6DQLWDWLRQ0DQDJHPHQW2UJDQL]DWLRQ :$602 

such as reservation for women and scheduled castes and

was set up, which is supposed to deal with community-

58)

scheduled tribes are often dispensed with.

based management committees, including the pani
samitis and the WUAs.

2-4-1. Pani Samitis (Village Water Committees)
Despite the lack of capacity among the pani samitis,
A proposed solution to make a bridge between

there are many examples of self-help initiatives where

the various bodies that are responsible for water

villagers have managed the problems by themselves.

management at the community level was to establish

For a pani samiti to function well, it should be formed at

Pani Samitis (elected water committees with at least one

the initiative of the people, be able to generate resources,

third women). Pani Samitis were first tried out during

have the skills required, function democratically, be

the Santalpur project with both the Self-Employed

accountable to the people, and enjoy a reasonable degree

Women’s Association (SEWA) and the Center for

of freedom from government control. Skills required

Health Education, Training and Nutrition Awareness

for hand pump repair, for example, can be taught to

(CHETNA) trying different approaches. The pani

relatively uneducated people. Training can be done at the

samitis were expected to assist with local operation and

YLOODJHOHYHOVRDVWRUHGXFHGHSHQGHQF\RQWKH*:66%

maintenance, since there was no user organization that

%HVLGHVPDQDJLQJWKHLQIUDVWUXFWXUHLQVWDOOHGE\WKH

GHDOVH[FOXVLYHO\ZLWK2 0

government, the pani samiti should also protect other

 &XOOHW3,V:DWHU3ROLF\WKH1HZ:DWHU/DZ"5HWKLQNLQJWKH3ODFHRI/DZLQ:DWHU6HFWRU5HIRUPV,QVWLWXWHIRU
'HYHORSPHQW6WXGLHV%XOOHWLQ  
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sources of water that the village relies on, such as ponds,

There are many cases where water meant for drinking

lakes, and wells. The committee should ensure that

is utilized for irrigation by a few. Until such practices

sufficient water is set aside for drinking purposes, and

are curbed with gradual democratization of village

thereafter allocate water judiciously for agriculture and

VRFLHW\DQGLQFUHDVHGDFFRXQWDELOLW\WKH*:66%FDQ

other uses.

play a policing role by identifying such inequities and
helping to resolve them. They should have the power to
impose penalties on offenders.
$OWHUQDWLYHO\VWURQJ1*2LQYROYHPHQWVKRXOGEH
facilitated wherever there are respected and reliable
1*2V,QWKRVHFDVHVWKHUROHRIWKH%RDUGZRXOG
be that of a partner or a facilitator. Experiments with
micro water resources management at the village
level, and conducting water audits would indicate if
comprehensive water resources management is possible
in the individual village. Finally, the restructuring of
roles and responsibilities should be based on who can
manage the system most effectively. In many cases, it is
village women who can perform these tasks effectively,
as they have high stakes in keeping the system running
and they are more likely to remain in the village during
the day. Training of women in pump maintenance and

SKRWRE\1LWLQ%DVVL

<Picture 3> Elevated Service Reservoir with Pump House in
a Village, Saurashtra, Gujarat

other tasks has proved valuable in a number of pilot
projects, as demonstrated by the work of SEWA (Self
Employed Women’s Association). It should not become

Avoiding nepotism and discrimination in the committees

an exercise in abdication of its duties by the State and

requires strong institution building processes that can be

handing over duties without any compensation of

FDWDO\]HGE\1*2VVXFKDV6(:$KDYLQJWKHUHTXLVLWH

power or authority.

trust and competence. Sometimes, minor innovations
VXFKDVSDUFHOLQJRIWKHVWDQGSRVWE\KDYLQJPRUH

In some instances, tankers were also provided mainly

posts with fewer taps each and spread around the village

to meet the water demand for livestock. Rainwater

UDWKHUWKDQKDYLQJRQHZLWKVHYHUDOWDSVUHGXFHVFRQÀLFWV

harvesting has also been promoted, and more than

and promotes equity. With the tradition of sharing that is

14,000 roof top rainwater harvesting tanks have been

common in Gujarat, there could also be experiments with

constructed. The establishment of the water grid has

quasi-private ownership, where an accepted individual

improved the domestic water security in the villages. It

could be given the connection or hand pump on a small

has especially helped to increase in dairy production in

group ownership basis.

North Gujarat and Kachchh.59)

 ,QWHUYLHZZLWK0U0DKHVK6LQJK0HPEHU6HFUHWDU\*:66%
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funds directly from the water resources department for
execution of schemes.
Check dams have been identified as viable water
conservation structures particularly for Saurashtra,
given its drainage pattern and terrain conditions.
They collect and conserve surface water, while at the
same time replenish and recharge groundwater in the
adjacent areas depending on the presence of geological
3KRWRE\1LWLQ%DVVL

<Picture 4> Check Dam, Saurashtra

2-4-2. Participatory Water Conservation Project

conditions such as weathering and presence of fractures
DQG¿VVXUHV
Check dams are constructed across rivers and streams
at a height of 1.5 to 2.0 m. They are low weirs which

2QHWHFKQLTXHXVHGWRLPSURYHZDWHUVXSSO\WR

divert some water, but without canals. They generally

small and marginal farmers was the introduction of

require less operation and maintenance compared to

rainwater harvesting for micro-irrigation. The Sardar

surface irrigation projects, but do get silted up in 3-5

Patel Participatory Conservation Project (SPPCP)

years depending on the nature of catchment. They are

LQYROYHVFRQVWUXFWLRQRIFKHFNGDPVDQGYLOODJHWDQNV

effective in conserving water at low maintenance and

SRQGVE\DGHVLJQDWHGEHQHILFLDU\JURXSRUDQ1*2

low operational cost. Check dams do not require land

ZLWKWHFKQLFDODQG¿QDQFLDODVVLVWDQFHIURPWKHGLVWULFW

acquisition and thus legal complications are avoided.

office. Six prototype designs were circulated with a

0RUHRYHUWKHEHQH¿WVDUHPDGHDYDLODEOHWRWKHIDUPHUV

maximum cost of 1 million rupees. More than 350,000

quickly, and poor farmers can participate. The check

FKHFNGDPVDQGYLOODJHSRQGVWDQNVKDYHEHHQFUHDWHG

dams do not require expensive technology and they

LQWKHODVW\HDUVSURYLGLQJGLUHFWEHQH¿WWRRYHU

provide employment opportunities to local residents. The

million people in rural Gujarat.

widespread and equitable distribution of water resources
through this project has had a positive impact on social

Gujarat State had been implementing the construction

and economic development.60)

of check dams in the 1990s, but the progress was
slow under the government-sponsored system. In

However, the implementation of the SPPCPscheme

2000, the government of Gujarat decided to launch

lacked serious hydrological and technical (engineering

the Participatory Water Conservation Program

feasibility) considerations of the total amount of

to promote water conservation programs all over

XWLOL]DEOH¶XQFRPPLWWHG¶IORZVLQWKHULYHUEDVLQVLQ

the State. This was an institutional innovation for

which it was carried out. As a result, in most instances,

implementing small water harvesting schemes, as it

the total capacity of the structures built was much higher

promoted decentralization in water development and

WKDQWKHWRWDOXWLOL]DEOHÀRZVLQQRUPDO\HDUVOHDGLQJWR

management by giving powers to the local village

over-appropriation of water in normal and drought years.

Panchayat to identify sites, prepare estimates and secure

Large-scale construction of water harvesting structures led

 1DUPDGD:DWHU5HVRXUFHV:DWHU6XSSO\DQG.DOSDVDU'HSDUWPHQWKWWSJXMQZUZVJXMDUDWJRYLQVKRZSDJHDVS["FRQWHQW
LG  ODQJ (QJOLVK
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to negative impacts on the existing downstream (minor,

GHFHQWUDOL]HGUXUDOZDWHUVXSSO\PDQDJHPHQW:$602

medium and major) reservoirs and local tanks and ponds

acts as a catalyst to promote, develop and strengthen

in many basins of Saurashtra and Kachchh regions where

community participation from the stage of planning

maximum structures were built. The planning also did not

to operation and maintenance of village water supply

consider the storage capacity of the aquifers for receiving

schemes. It was conceived to bridge the gap between

WKHLPSRXQGHGµZDWHU¶WKDWLVUHFKDUJHGDUWL¿FLDOO\,QZHW

*:66%DQGWKHFRPPXQLW\LQPDQDJLQJDQGVXSSO\LQJ

years, the wells in Saurashtra, which is underlain by hard

drinking water to the rural villages and towns of Gujarat.

rock formations, over-flowed, and as a result the water

:$602LVDERG\ZLWKUHSUHVHQWDWLRQVIURPDOPRVWDOO

remains in the impounding structures. Some scholars

stakeholders concerned with rural water supply.

have argued that the economic viability of such structures
in terms of cost per cubic metre of water captured would

:$602 LV GLIIHUHQW IURP RWKHU ZDWHU VXSSO\

also be very low for the high degree of water development

organizations that are, by and large, “delivery oriented”.

at the basin scale, given the high inter-annual variability

This organization demands community, civil society

in rainfall experienced in the naturally water-scarce

and government participation; it combines software

61)

regions .

and hardware components of water supply by linking
communities and their social concerns with engineering

2-4-3. Community-managed Water Governance
Model

DQGVWUXFWXUDOVROXWLRQV:$602XVHVORFDODVZHOO
as bulk water transfer sources, and integrates water
conservation into the water supply schemes, since

The creation of the Water and Sanitation Management

water conserved is water supplied. Finally, it mixes the

2UJDQL]DWLRQ :$602 ZDVDVLJQL¿FDQWVKLIWLQWKHUROH

traditional approach with the modern one by reviving and

of Government from provider to facilitator by empowering

promoting traditional rainwater conservation systems. In

village-level institutions (such as the pani samiti) through

WKLV:$602 VUROHLVWKDWRIDIDFLOLWDWRUDQGDQHQDEOHU

extensive capacity-building and facilitation. It has brought
about effective citizen engagement through its innovative

These principles have been applied in 82 villages

governance model for community-led water supply

covered under the community-managed Ghogha regional

program throughout the State of Gujarat. More than

water supply and sanitation project in three blocks of

16,700 village water and sanitation committees have been

%KDYQDJDUGLVWULFWDQGLQYLOODJHVLQWKHHDUWKTXDNH

formed in the State and are ready to take responsibility for

affected districts of Kachchh, Patan, Surendranagar and

managing of service delivery and water resources at the

Jamnagar.

decentralized level. More than 6,500 villages have already
commissioned infrastructure and water conservation

The organization has staff strength of 151 people, of

projects in a demand driven mode, with another 4,550

ZKLFKDUHEDVHGLQWKHKHDGRI¿FHDQGWKHUHVWDUH

villages currently implementing community-managed

EDVHGLQ¿HOGXQLWV7KHUHDUHIRXU¿HOGXQLWVWKH*KRJKD

rural water supply programs.

project unit; and three earthquake rehabilitation and
UHFRQVWUXFWLRQXQLWVORFDWHGLQ%KXM6XUHQGUDQDJDUDQG

7KHJRYHUQPHQWRI*XMDUDWVHWXS:$602DVDQ

Jamnagar. The staff is dominated by technical personnel

autonomous society to carry forward the concept of

(38%), administrative staff (40%) and community

61) .XPDU03DWHO$55DYLQGUDQDWK5DQG6LQJK23$XJ&KDVLQJD0LUDJH:DWHU+DUYHVWLQJDQG$UWL¿FLDO
Recharge in Naturally Water Scarce Regions. Economic and Political Weekly. Aug
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mobilisers (12%). The inclusion of community

promotion of micro irrigation; electric supply feeder

mobilizers in the organization is a major departure from

separation; and domestic water supply security. He noted

the existing practice in most water supply agencies.

that, while all of the schemes are good, they are not
integrated. Different departments are running different

Attempts are being made to ensure genuine participation

programs, but without any coordination among them.

of the communities through implementing support
DJHQFLHV:$602 LV DOVR ZRUNLQJ WRZDUGV WRWDO

Professor Rohit Desai is of the opinion that in the past

village development by integrating the provision of

few years, the water scenario in Gujarat has improved as

sanitation facilities, promoting health and hygiene in the

a result of good rainfall and water management efforts by

community and improving the local ecology. Already,

the Government of Gujarat through both decentralized

the efforts to raise awareness on hygiene and sanitation

water harvesting and large-scale water transfer to poorly

issues are bearing fruit as communities slowly adopt

endowed regions by SSP. The per capita income in rural

cleaner practices.

areas of water-scarce north Gujarat has improved, owing
to additional water for irrigation from Narmada. South
Gujarat is getting more prosperous due to soil fertility

IV. Performance of Water Management
Reforms in Gujarat

and ample reliable water supplies from Narmada. He
notes that agricultural growth in Gujarat is primarily due
to linking of rivers (through SSP) and growth in the area
under irrigated cotton and improved yields. The adoption

The following sections provide empirical and
observational evidence of the impacts of the large

of high yielding hybrid cotton in Gujarat has been very
high in the recent past.

infrastructure projects and the water management
reforms. The first section has results from a study of

The problems of drinking water in the water scarce

the Sardar Sarovar Narmada project. It also includes

regions especially in North Gujarat and Kachchh have

observations from top experts with extensive knowledge

largely been resolved. Further, because of the awareness

of the sector and of Gujarat State. The results of

FUHDWHGE\:$602FRPPXQLW\FHQWHUHGUHYHUVH

interviews with these experts are included in Annex A.

RVPRVLV 52 SODQWVKDYHEHHQDGRSWHGE\PDQ\YLOODJHV

The second section summarizes the performance results

in remote coastal areas, and the problem of water scarcity

from the questionnaires completed by managers and

is no longer acute.

practitioners in the water resources sector.
A few observations on the overall impact of the

1. Economic Performance

reforms were made by some of the experts. Mr Sachin
2]D([HFXWLYH'LUHFWRURIWKH'HYHORSPHQW6XSSRUW
62)

Center, Ahmedabad,

identified the most important

1-1. Sardar Sarovar Project and Inter-basin Water
Transfer

UHIRUPV LQ WKH *XMDUDW ZDWHU VHFWRU DV LUULJDWLRQ
management transfer (IMT); awareness regarding water

The Sardar Sarovar project is a large modern, multi-

recharge (harvesting and pond deepening); formation

purpose water resource project. While complying with

of the Gujarat Green Revolution Company for the

the project obligations for the rehabilitation of project-

 ,QWHUYLHZZLWK0U6DFKLQ2]D-DQ
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affected people, the dam height was raised incrementally

SRSXODWLRQRI¿YHPLOOLRQZDVHVWLPDWHGWREH5V

and the storage capacity enlarged. The long delayed 250

million (US $18 million) per annum.

MW head power house has been operationalized, and
from 2004 to 2010 SSP generated 15,070 million KWh
of eco-friendly energy.
A recent study of the impacts of SSP has been
undertaken by the Institute for Resource Analysis and
Policy (IRAP)63) for Sardar Sarovar Narmada Nigam Ltd.
It shows that an important indirect benefit from canal
irrigation is the reduced economic cost of energy used
for pumping groundwater for irrigation, estimated to be
huge. This was the result of a rise in groundwater levels

6RXUFH,5$35HDOLVWLFYV0HFKDQLVWLF$QDO\]LQJWKH5HDO(FRQRPLF
DQG6RFLDO%HQH¿WVRI6DUGDU6DURYDU1DUPDGD3URMHFW6XEPLWWHGWR6DUGDU
Sarovar Narmada Nigam Ltd., Gandhinagar, Gujarat. IRAP.

<Figure 6> Average Rise in Groundwater Levels (Feet)
following Narmada Water Release in Six Districts
(Measurements Taken in 2010)

across the areas benefited by canal water supply (see
FLJXUH ZKLFKRFFXUUHGGXHWRWZRPDMRUIDFWRUV L 

As a result of the distribution of Narmada water for

reduction in groundwater pumping owing to availability

domestic supply, the expenditure on tanker supply in

of surface water for irrigation; and (ii) the increased

the State came down from Rs. 2,168 million (US $36.1

groundwater recharge in the areas receiving canal water

million) in 2002-03 to Rs. 262 million (US $4.4 million)

through irrigation return flows. For every hectare that

in 2008-09. In addition, a large amount of electricity is

had been irrigated by groundwater in the SSP command

being saved every year because of surface water supply,

area, the economic benefit through energy saving in

which replaced groundwater pumping in the rural and

groundwater pumping ranges from a low of Rs. 768

urban areas of Saurashtra and Kachchh. Moreover,

86 LQ%KDUXFKWR5V 86 LQ

reductions in groundwater pumping for drinking water

Mehsana per annum. In addition, the incremental income

VXSSO\UHVXOWHGLQORZHU&22 emission (16,076.14 ton of

of well irrigators due to improved sustainability of wells

HTXLYDOHQW&22). The energy savings reached 72 million

resulting from recharge from canals and gravity irrigation

kWh per annum. With the supply of water free from

UHWXUQIORZVUDQJHGIURPDORZRI5VKD 86

salts from Sardar Sarovar reservoir to the villages and

SHUKD WRDKLJKRI5VKD 86SHU

towns and the consequent reduction in dependence on

ha) of gross cropped area per year.

well water for drinking purpose, the number of villages
affected by high levels of fluoride in drinking water

The introduction of gravity irrigation also benefitted

decreased from 4187 in 2003 to 987 villages at present.

drinking water supply in the command areas, by
recharging the shallow aquifers which are tapped for

The indirect economic impact of Narmada canal-

rural water supply. The indirect economic impact of

based piped water supply to over 24 million people

canal irrigation in the form of improved sustainability of

in Saurashtra, Kachchh, and north and central Gujarat

groundwater-based drinking water supply schemes in

was estimated at Rs. 857.7 million (US $14.3 million)

south and east Gujarat parts of Narmada command for a

per year, owing to the saving in energy used for

 5HDOLVWLFYV0HFKDQLVWLF$QDO\]LQJWKH5HDO(FRQRPLFDQG6RFLDO%HQH¿WVRI6DUGDU6DURYDU1DUPDGD3URMHFW6XEPLWWHGWR
Sardar Sarovar Narmada Nigam Ltd., Gandhinagar, Gujarat. IRAP, 2012, July.
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pumping groundwater. The indirect economic impact

region that are not perennial. These ephemeral streams

of clean energy production for an energy-scarce State

can be used to receive water from the canal and spread

through hydropower from SSP is estimated to be Rs.

it over large geographical areas for replenishment of

161.1 million (US $2.7 million) per annum (for a total

aquifers. A project of this magnitude is almost unheard

estimated average energy production of 3436 million

of in the water management history of the developing

kWh per annum).

world. It was an effort of the government of Gujarat to
make judicious use of the waters from Sardar Sarovar

While the State of Gujarat has sharp differences
in water endowment among its regions, the SSP has

reservoir, which is still waiting to be fully utilized for
irrigation.

provided a better balance between water availability
and demand. The main canal of SSP takes water from
relatively water rich south Gujarat to the water-stressed

1-2. Performance of Sardar Sarovar Narmada
Nigam Ltd. (SSNNL)

regions of central and north Gujarat and farther up to
south-eastern Rajasthan. An inter-basin water transfer

$FFRUGLQJWR'U0%-RVKL64) the SSNNL is unique

project, called the ‘Sujalam Sufalam’ scheme, was

in many ways. It is a SPV registered as a company that

launched in 2004 by the government to use the main

can generate its own resources through public deposits

canal of SSP to bring excess flows from the Narmada

(deep discount schemes were introduced). Thus, since

River to the water-stressed regions, which are also

:RUOG%DQNVXSSRUWZDVZLWKGUDZQIURPWKHSURMHFW65),

facing problems of groundwater mining. The project

the Government of Gujarat has been able to continue

takes advantage of the fact that the main canal traverses

SSP projects by mobilizing its own resources. Further,

the alluvial aquifers of north and central Gujarat that

SSNNL is the only irrigation agency in the country

have storage potential and intersects many rivers of the

having people in the senior management from multiple
disciplines, such as environment, forests, and agricultural
economics.
SSNNL’s performance has improved because of the
reforms related to land acquisition and compensation. In
most of the SSP projects (especially related to irrigation),
there have been delays in project completion due to
problems in acquisition of land. Up until 2010, only
17,000 ha of land (42.5% of the required) were acquired
for SSP over a period of 30 years. With the introduction
of the new policy in 2010, compensation for land

3KRWRE\1LWLQ%DVVL

<Picture 5> SardarSarovarProjectBranchCanal,Surendranagar,
Gujarat

DFTXLVLWLRQLVEHLQJSDLGDVSHUWKHPDUNHWUDWH2YHU
and above the existing land prices, 30% extra is paid to

 ,QWHUYLHZZLWK0%-RVKL*HQHUDO0DQDJHU&RRUGLQDWLRQRI6611/RQ-DQ
 7KH VXSSRUW WR WKH SURMHFW ZDV ZLWKGUDZQ E\ WKH:RUOG %DQN LQ WKH ZDNH RI WKH UHSRUW VXEPLWWHG E\ %UDGIRUG 0RUVH LQ
1992 after an independent review of the project. The report criticized the government of Gujarat for the ‘not so satisfactory’
implementation of the Rehabilitation & Resettlement of the dam oustees. However, this report was heavily criticized by many
LQFOXGLQJ1*2VWREHKLJKO\ELDVHG
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the evictee. As a result, in the last 3 years, an additional

1-3. Impacts of Power Sector Reforms

17,000 ha of land had been acquired. Now, only 6,000
KDRIODQGUHPDLQWREHDFTXLUHG%HIRUHWKHSROLF\

0U6DFKLQ2]DQRWHVWKDWLQ*XMDUDWSRZHUVHFWRU

initiative, there were about 60,000 cases related to land

reforms are positive for domestic users. As the quantity

acquisition pending in the courts. After the adoption of

and timeliness of electricity supply improve, there is a

the new land acquisition policy, there are no court cases

better management of water and power. While water

DVWKHIDUPHUVDQGRWKHUODQGRZQHUVDUHVDWLV¿HGZLWKWKH

wastage has gone down as a result of the Jyotigram

compensation being paid.

scheme, groundwater abstraction for irrigation has
remained the same.

In Dr Joshi’s view, the major reason for noncompletion of the tertiary system (sub-minors) is that

Mr Divyang Waghela agrees that there is an overall

farmers do not want to give up their land for sub-minors

positive feedback from domestic users about getting 24-

(water courses), as no compensation is paid for it. As
a result, farmers are directly lifting water from minor
canals.

hour power supply, as they are able to set up small-scale
household enterprises that require 3-phase electricity.
The farming community still has issues with quality and
reliability of supplied power, as 8-hour power supply is

In order to encourage completion of the tertiary supply
system, a new policy approach has been adopted by
SSNNL. This gives farmers the option of having either
an open channel or an underground pipeline in place of
WKHVXEPLQRUDQG¿HOGFKDQQHOV,QFDVHVZKHUHIDUPHUV
prefer an underground pipeline, they do not have to give
up land. Negotiations for laying underground pipeline are

not guaranteed.
While the scheme has no impact on groundwater
abstraction, metering of farm power supply is there
only for 50% of the agricultural consumers. This
negates the effectiveness of rational power supply for
such consumers, who continue to pay on the basis of
connected load.

done with Water User Associations (WUAs), not with
individual farmers. Presently, it is being tested at some
locations in the command area.

Prof. PK Viswanathan observes that Jyotigram
technical transmission losses have declined, but
administrative losses (power theft) have increased. Even

However, as pointed out by Dr Joshi, in many

after the power sector reforms, the Government has not

regions underground pipelines do not work under

been able to meter all the well connections. Almost 50%

gravity systems. It is estimated that about 60% of the

of connections have been metered, but it varies from

area is suitable to be irrigated through gravity-flow-

region to region. In water-scarce regions of the State,

based underground pipeline. In the remaining areas,

farmers are not able to appreciate the positive side of

installation of pressurized pipes (underground) is

metering. Farmers believe that under the metered regime

proposed. However, in such areas adoption of micro-

they have to pay more for the electricity.

irrigations systems has been made mandatory to stop
the wastage of water, as pressuring the flow would be

Prior to 2003, the farmers in Gujarat were supplied

H[SHQVLYH$OVR2 0RIWKHXQGHUJURXQGSLSHOLQHLV

8-hour, three phase power supply for agricultural uses

the responsibility of farmers. As a result, there is not

and 24-hour single phase supply for domestic purposes

much demand by farmers for a pressurized underground

from the same feeder. This meant that the farmers

pipeline system.

could tap single phase electricity from the feeder for
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running low capacity pumps. Jyotigram Yojna involved

2. Environmental Performance

separating the feeder line for agriculture from that for
domestic consumers. Under the scheme, the government

The inter-basin water transfers to the water-scarce

wanted to ensure 24 hour, three phase power supply to

regions of central and north Gujarat have had positive

the domestic sector, in order to encourage rural small

impacts in the form of enhanced groundwater recharge,

LQGXVWULHV%XWIHDULQJWKDWDFRPPRQIHHGHUOLQHIRU

reduced energy use for groundwater pumping, and

both agriculture and domestic sectors would enable

dilution of minerals in groundwater (with positive health

farmers to take advantage of three phase supply to run

benefits). These results can provide good lessons for

agricultural pumps, a separate feeder line was established

other arid and semi-arid regions of the world, particularly

for agriculture.

where farmers are using groundwater intensively for
agriculture, and are struggling to reduce over-exploitation.

The JyotigramYojna, which is now being adopted by

7KHHFRORJLFDODQGHQYLURQPHQWDOEHQH¿WVUHVXOWLQJIURP

a few other States with modifications, is being praised

WKHSHUHQQLDOÀRZRIZDWHULQWKHUHJLRQ¶VULYHUVZRXOG

for controlling groundwater overdraft. However, the

surprise many environmentalists. With the introduction

available evidence suggests that such approaches may

RIÀRZVLQWKHRWKHUZLVHHQYLURQPHQWDOO\VWUHVVHGULYHUV

be counter-productive. It was widely argued that this

in north and central Gujarat, groundwater table in the

rationing of power supply to agriculture would cut down

surrounding areas have come up, and the TDS levels in

JURXQGZDWHURYHUGUDIW%XWIDUPHUVLQPDQ\VLWXDWLRQV

WKHJURXQGZDWHUKDVUHGXFHGVLJQL¿FDQWO\66)

were found to be circumventing the problem of restricted
power supply, by shifting to higher capacity pumps and

Mr Divyang Waghela,67)WKH&(2RI&RDVWDO6DOLQLW\

under-reporting their connected load to the power supply

Cell, Ahmedabad observes that good rainfall recent

utility. The ultimate result is that they often use more

years has led to good supply of water through canals.

electricity than in the earlier situation. In order to reduce

He cautions that groundwater quality in command areas

power thefts, the power distribution companies are

for drinking water is questionable and that there is a

resorting to frequent raids in the rural areas by checking

huge electricity cost in supplying Narmada water to

the connected load of the pumps used for energizing the

Kachchh and Saurashtra. Also, there is a concern about

wells.

whether Narmada water supply will meet growing
domestic (including livestock) water demand in the

Nevertheless, Jyotigram had a significant positive
impact on the quality and reliability of power supply

region. Therefore, multiple sources of water supply
need to be explored in those areas.

in agriculture, and the number of cases of burn out
of motors has come down remarkably. Power supply

Professor Rohit Desai notes that there are issues of

VFKHGXOHLVPDLQWDLQHGDQGYROWDJHÀXFWXDWLRQVUHPDLQ

sustainability in irrigation services delivered under

quite low. Good quality power supply means better

SSP. The water charges are not in parity with inflation

quality irrigation to crops.

(last revised in 2005-06). These need to be increased or
reviewed. Land prices are increasing in the command
areas. Agricultural land is difficult to get and getting

 0RGL1&RQYHQLHQW$FWLRQ*XMDUDW V5HVSRQVHWRWKH&KDOOHQJHVRI&OLPDWH&KDQJH1HZ'HOKL0F0LOODQ3UHVV
 ,QWHUYLHZZLWK0U'LY\DQJ:DJKHODWKH&(2RI&RDVWDO6DOLQLW\&HOO$KPHGDEDG)HEUXDU\
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fragmented because of the growth in industry. There

water sector initiatives such as the construction of large

should be ceiling on conversion of agricultural land for

numbers of check dams in villages and adoption of MI

non-agricultural purposes, especially for setting up of

systems, the water situation has improved, especially in

industries. Land fragmentation can become a major issue

Saurashtra. Many consecutive years of good monsoon

for irrigation management in the command area. He

KHOSHGLQEULQJLQJVXI¿FLHQWUDLQIDOO+RZHYHULQ

added that Narmada water has yet to reach Kachchh. The

rainfall was below average which led to reduction in

EUDQFKFDQDOIRU.DFKFKKLVXQGHUFRQVWUXFWLRQ2QFHLW

cropped area especially in Saurashtra (by over 40%).

reaches there, it will improve the agricultural situation.

This resulted in huge set back to agricultural growth
especially in Saurashtra and Kachchh. Thus, a single

While there is criticism that the SSNNL is diverting

bad rainfall year was able to undo the gains from the

more water to industrial uses in view of the greater

initiatives for improving water security in the state.

willingness of industrial consumers to pay for water, Dr

Hence, there are concerns about long-term sustainability

Joshi pointed out that Narmada Water Disputes Tribunal

of irrigated production in these fragile environments.

had awarded 9.0 million acre feet (MAF) of water to
Gujarat (10,800 million m3 2XWRIWKLV0$)FDQEH

Another important issue is the scale at which the

for non-agricultural uses, and the remaining 7.94 MAF for

water harvesting structures are built in different basins of

irrigation in the command areas. Considering an irrigation

Saurashtra and Kachchh. The structures are not planned

system efficiency of 60%, 4.76 MAF is available at

as per the catchment hydrology and regular de-silting is

farm level. From 1.06 MAF, 0.86 MAF is given for

not done. As a result, there are no major benefits from

GRPHVWLFZDWHUVXSSO\DQGWKHUHVWIRULQGXVWULHV2QFH

these interventions. In fact it has led to more conflicts

demand from industries is greater than their allocation, no

between upstream and downstream communities.

additional requests from industries are entertained.
Prof. Rohit Desaiis of the opinion that, while water
It was further pointed out that, initially water rates

harvesting has done a lot of good to the local farmers,

from SSP were Rs 1 per 1,000 litre (KL) for domestic

there has to be some optimum level of water harvesting

uses and Rs 6 per KL for industrial uses. Every year the

at the basin scale. Some regulation on building of water

rates are increased by 10%. Presently, water rates are

harvesting structures which capture the natural runoff

around Rs 5-6 per KL for domestic uses and Rs 16 per

has to be exercised at the basin level. While several

KL for industrial uses. Rates for domestic uses are very

1*2VKDYHSDUWLFLSDWHGLQWKHZDWHUFRQVHUYDWLRQ

low, considering that they are willing to pay more. Even

movement in Saurashtra, they need to be evaluated in

upcoming residential townships are willing to pay for

terms of their experience and technical expertise for

water at industrial rates.

carrying out such works.

2-1. Impacts of Check Dams for Water Harvesting

Prof. PK Viswanathan68) says that check dams have
been successful in water harvesting especially during

Mr Divyang Waghela observed that historically,

wet years. He noted that tank rehabilitation has not

Gujarat experienced high (spatial and temporal)

worked. It has been promoted as a uniform approach

variability in rainfall, with South Gujarat being the

without understanding the catchment hydrology.

water surplus region. In the last 10 years, as a result of

68) Interview with Prof. PK Viswanathan, Gujarat Institute of Development Research, Ahmedabad, 31 Jan 2014.
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Wherever rains are good and water is abundant, impacts

In Saurashtra, the area under sugarcane, which is a
highly water intensive crop, has grown to around 10% of

of water harvesting on groundwater recharge is visible.

the total cropped area. This is a concern from a resource
7KHUHDUHQRVFLHQWL¿FGDWDDYDLODEOHWRVKRZWKDWWKH

sustainability point of view. Farmers are not using drips

groundwater recharge scheme in Saurashtra had actually

for sugarcane. Crop diversification is also less with

resulted in improved aquifer conditions in the region.

almost no area under horticulture crops. Thus there is

The data on water levels for Saurashtra region (pre and

little scope for further promotion of MI in the region.

post monsoon) available from Central Ground Water
%RDUG &*:% ZKLFKPRQLWRUVJURXQGZDWHUOHYHO

Prof. PK Viswanathan notes that post technological

trends across the state, shows rise in water levels pre

adoption services are not provided. He notes that

69)

monsoon, during 2008 as compared to the year 2000.

DGRSWLRQRI0,XVLQJSXEOLFFRPPXQLW\EDVHGWXEH

However, this analysis did not segregate the effect of

wells has led to social exclusion.

good monsoon received in four consecutive years on the
natural recharge. Hence, there is no conclusive evidence
to the effect that the recharge scheme had actually helped

2-3. Performance of Groundwater Management
Initiatives

address the region’s groundwater depletion problems.
Prof. Rohit Desai says that to regulate groundwater
2-2. Performance of Micro Irrigation

over-abstraction, a proper institutional mechanism
is required. As illegal water trading, though limited

Mr Divyang Waghela feels that setting up of GGRC

in terms of aggregate volume of water transferred, is

was a major institutional innovation to address the issue

rampant between rural areas and urban areas, water

of low adoption of MI in the state of Gujarat. GGRC

rights have to be established for different sectors and

is promoting MI in the State but whether it is used by

users within each sector.

farmers for the intended purpose of water saving remains
questionable. The technology is there, but the demand

Water cooperatives can be formed and some norms

for MI has not been properly diagnosed. For example,

for volumetric water withdrawal and use can evolve in

no attention has been paid to the cropping pattern in

the years to come.

the target regions, water quality issues and irrigation
scheduling. The biggest roadblock in MI adoption is that

Prof. PK Viswanathan adds that groundwater

there are no post-installation services. Mr. Divyang feels

management initiatives in Gujarat have focused only on

that there is some water saving as a result of MI adoption

technical solutions. Groundwater recharge does not mean

at the field level, but the system is not used properly

WKDWWKRVHZKRQHHGZDWHUZLOOJHWLW2QH¶VHIIRUWPLJKW

by about 90% of the farmers, who are not aware of the

EHQH¿WUHVRXUFHULFKIDUPHUVDVJURXQGZDWHUUHPDLQVLQ

EHQH¿WVDQGWKHZD\WRJRDERXWGRLQJ0,

the private domain, attached to land ownership rights.

Further, no major intervention is undertaken on
Integrated Nutrient Management. For instance, farmers

An increase in surface water allocation through SSP

in Saurashtra spend almost Rs.16-17,000 per acre as

may not lead to a reduction in groundwater usage in

input cost for cotton, mainly on fertilizers and pesticides.

some of the over-exploited regions such as north Gujarat.

69) Shah, T., Gulati, A.K., Jain, P.R.C. 2009, 26 Dec. Secret of Gujarat's Agrarian Miracle after 2000. Economic and Political Weekly.
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When farmers get more water they tend to grow more

is not being used to cover the water supply system

water intensive high-value crops. Therefore, even

maintenance. Water demand management still needs

adoption of MI may not lead to water saving at the farm

priority in the command areas especially on promoting

level.

low water intensive crops.

In the long run, water rights need to be established in

Prof. PK Viswanathan agrees that policy reforms in

the case of groundwater resources, if sustainability is to

surface irrigation are not effective in terms of water

be achieved.

distribution and management. While WUAs may be
managing the supply, the water pricing system is not
proper. There are about 4,000 WUAs in Gujarat, out of

3. Social Performance

which around 10-15% are working well. Each WUA
takes care of one minor system serving around 300-400

3-1. Performance of Pani Samiti (PS) and Water
Users Associations (WUA)
Mr Divyang Waghela pointed out that in many
regions the communities have abandoned traditional
water sources because they expect that the Narmada
water will meet their requirements. However, the
Narmada water is supplied once in every 3-4 days, and
the villages have to depend on poor water quality water
sources, such as tankers, if they do not take care of their
local water sources. The Pani Samiti were formed and

ha of area. However, there are issues with the scaling up
of PIM activities.
Government provides support for carrying out
software activities mainly for organizing training
program for WUAs. The SSNNL is paying Rs 880 per
KDIRU:8$IRUPDWLRQWRWKH1*2VZKLFKSDUWLFLSDWH
in PIM initiatives. Money for canal rehabilitation comes
VHSDUDWHO\%XWWKH6WDWH:DWHU5HVRXUFHVGHSDUWPHQW
is paying less (Rs 400 per ha).

given legislative power to manage village water supply.
The Committee is supposed to receive 30% of the total
2 0FRVWIURPWKH)LQDQFH&RPPLVVLRQ

Federation can be involved for capacity building
of new WUAs committee. DSC is putting its own
resources for second generation capacity building.

+HIHHOVWKDWLQRUGHUWRDGGUHVVLQWHUYLOODJHFRQÀLFWV
and to take care of the management of the main system

The IMT [Irrigation Management Transfer] Act

(including prevention of thefts), federations of village

in Gujarat doesn’t make it mandatory to have all

water supply committees (PS) need to be formed to

the farmers served by a single minor to be part of a

manage the regional water supply scheme.

WUA for getting water. Even if 51% of the farmers
are in WUAs, all farmers will get water. Further as

The pani samitis need to be evolved, and they require

the IMT Act, WUAs can charge 30% more than the

capacity building on their rights. Presently, PS is like a

rates kept by ID. WUAs also get 50% rebate from the

political entity, as it is a sub-unit of the Gram Panchayat.

irrigation department if they pay the entire irrigation

The PS could be promoted as a local institution for

charge on time. As per the Act, 60% of the money

overall water resource management in the village.

VDYHGE\:8$VLVVSHQWRQ2 0DQGWKHUHVWRQ
administration.

Water Tax collection has improved after formation
of PS. This fund goes to GP. However, the money
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3-2. Performance of Participatory Irrigation Management

4. Overall Performance

(PIM) and Watershed Management schemes
To assess the role of water in green growth in Gujarat,
0U6DFKLQ2]D'6&WULHGLQWHJUDWHGZDWHUVKHG

20 professionals having profound knowledge on the

management and PIM in canal command areas. As

various reforms in the water and energy sectors and

compared to other States, water sector reforms have

projects in Gujarat were selected as respondents to the

led to better results in Gujarat. In watershed programs,

questionnaire. They were asked detailed questions about

there is always competition between livelihoods and

their particular water project; state-driven institutions;

natural resources management. For instance, there is

market-oriented institutions; community-centered

a shift in cropping pattern from maize to cotton, using

institutions; and project performance.

more water and compounding water quality problems
(agricultural runoff) after obtaining good results from
watersheds. In Sabarkantha, for instance, the number of

As per the expertise of the respondents, inputs were
REWDLQHGRQWKHIROORZLQJSURMHFWV

ERUHWXEHZHOOVKDVLQFUHDVHGZLWKLPSURYHGUHFKDUJH
in the watersheds. Also, land use changes (especially

1) Sardar Sarovar Project (SSP);

conversion of agricultural land for non-agricultural

2) Sardar Patel Participatory Water Conservation

uses) are having an impact on resource conservation.
Thus, the policy needs to better addresses resource
sustainability concerns.

Project (SPPWCP);
3) Community Managed Water Supply Project
(CMWS);
4) Groundwater (GW) Recharge efforts;

There is no clear water allocation from groundwater

5) promotion of Micro-Irrigation (MI);

and surface water irrigation schemes. In the absence

6) Participatory Irrigation Management (PIM); and

of clear water entitlements and water rights, water

7) Use of wastewater for irrigation (WW-Irri).

is inefficiently used or used by those who pay more
rather than by who need it more. DSC started a dual
accountability system where the Irrigation Department

Performance results from the analysis of questionnaires
are presented below.

and the WUA give clear information to each other.
As per the existing legal framework in the State,
While there has not been any initiative from the

surface and groundwater are treated differently. Further,

government to introduce volumetric pricing of water

the water law does not allow private rights over water,

in the command areas, DSC is promoting volumetric

and currently water is managed as State or common

pricing of water in its projects. Now farmers pay on the

property.

EDVLVRIHDFKZDWHULQJWKH\UHFHLYH)LIW\VL[1*2V
are promoting participatory irrigation management in
Narmada canal command areas.

The respondents felt that water laws in the state
were effective in promoting green growth, and the
State government got a high rating for implementation

However, IMT Act is silent on formation of higher-

of various reforms in the water sector. However, the

level institutions, such as at the distributary level and

respondents indicated that water laws were less effective

project level committees for irrigation management.

LQDGGUHVVLQJFRQIOLFWUHVROXWLRQDPRQJVWDNHKROGHUV

These institutions are important for managing irrigation

HQVXULQJDFFRXQWDELOLW\RIYDULRXVVWDNHKROGHUV RI¿FLDOV

water at system level.

water suppliers, users); promoting integrated water
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resources management; and encouraging private sector
participation in the water sector.
The selection of any new water project in the State
is guided by multiple criteria that include financial,
equity and ecological considerations. In most of the
projects, however, water is priced below the production

6RXUFH$XWKRUV¶DQDO\VLVEDVHGRQUHVSRQGHQWV¶LQSXWV

and supply cost, leading to only partial cost recovery.

<Figure 7> Physical and Financial Performance of Various
Water Projects

However, water tariffs for industry and the commercial
sectors are substantially higher than the irrigation and
domestic sectors.

2YHUDOODOOWKHSURMHFWVKDYHSRVLWLYHHFRQRPLF
social and environmental outcomes (Figure 8).
However, project interventions related to use of MI

2YHUDOOWKHUHVSRQGHQWVLQGLFDWHGWKDWSROLF\LQLWLDWLYHV

and use of wastewater for irrigation have not made as

for water resources development and management in the

VLJQL¿FDQWDQLPSDFWDVFRPSDUHGWRRWKHUSURMHFWV,Q

State were effective, as were the water regulation and

fact, MI was found to have a negative social impact.

directives. The respondents also gave a high rating to

Contrary to this, in view of the respondents, SSP

the State encouragement of inter-basin and inter-sectoral
water transfers, as it has really promoted agricultural

and CMWS have had the highest positive impact on
economic, social, and environmental outcomes.

growth in the state. Policies related to public participation
were considered less effective.
Water administration in the State is mainly organized
on the basis of administrative divisions (geographical
divisions). Though there are several departments
in charge of water supply in the State, the overall
operational ability of water administration in the
State was considered good. The policies and water
administration in the state were rated as reasonably

6RXUFH$XWKRUV¶DQDO\VLVEDVHGRQUHVSRQGHQWV¶LQSXWV

<Figure 8> Economic, Social and Environmental Performance
of Water Projects

JRRGLQWKHIROORZLQJDUHDVPDNLQJDGHTXDWHDQG
reliable data available on projects for water-related
decision making; and promoting green or innovative
technologies. However, their effectiveness in
accountability arrangements both within formal and
outside formal water administration was rated less than
satisfactory.
With regard to water projects overall, both physical
DQG¿QDQFLDOSHUIRUPDQFHVUHFHLYHGVDWLVIDFWRU\UDWLQJV
(FLJXUH 2QWKHVHWZRDWWULEXWHVSURMHFWVVXFKDV
SSP, groundwater recharge intervention, CMWS, MI
and PIM were found to be quite effective.
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V. Lessons Learned and Conclusion

water recharge, and separating electric supply between
domestic and agricultural feeders. However, while all of
the schemes are good, and have made a difference where

There is no question that access to reliable water

they are working well, they are not integrated. Different

supplies for domestic, industrial, and agricultural

departments are running different programs, but without

purposes has fueled a robust economic growth in

any coordination among them.

Gujarat State, India since 2000. To ensure that water
has been an engine of growth, the Government of

There are overlaps of authority and control exercised

Gujarat implemented exactly the types of policies

by various water related line agencies of the State

recommended in the Water and Green Growth policy

government. For example, the Department of Narmada

IUDPHZRUNXQGHU³ZDWHUDVDQHQJLQHRIJURZWK´

and Major Irrigation and the Department of Water
Resources are responsible for activities related to water

3URPRWHWHFKQRORJ\WUDQVIHUDQGLQYHVWLQLQQRYDWLYH
WRROVWRLPSURYHZDWHUDQGHQHUJ\HI¿FLHQF\
5HYLWDOL]HDQGEHWWHUXVHXUEDQZDWHUZD\VDQG
waterfront areas

conservation and minor irrigation schemes within the
canal command areas, including groundwater based
schemes. Similarly, the Gujarat Water Resources
Development Corporation Ltd. (GWRDC) has a role

$GRSWDSDFNDJHRIHFRQRPLFLQVWUXPHQWVLQFOXGLQJ

within the command areas of canals for groundwater

demand management and incentives for recycling and

development and utilization. This overlap of authority

reuse of water

and jurisdiction creates confusion among water resources

%DODQFHJUHHQDQGJUH\LQIUDVWUXFWXUHDPRQJWKH

DQGVHUYLFHVPDQDJHUVZKLFKOHDGVWRLQHI¿FLHQF\DQG

FRPSHWLQJXVHV±HJHQHUJ\LQGXVWU\PXQLFLSDO

delay in implementation of the projects. Clear delineation

domestic, agriculture

of responsibilities and approaches to better coordination
are needed. This could be done at the working level.

In the economic sphere, the case study demonstrates
a good example of green growth. However, the other

Similarly, there is no coordination between the wing

two dimensions of green growth, while present in the

of the Dept. of Water Resources, which implements

SROLF\PL[KDYHQRWEHHQDVVWURQJSURWHFWLRQDQG

reservoir projects (medium and minor) and the wing

conservation of water resources; and water for an

which implements the small water harvesting schemes,

improved quality of life.

which leads to over-appropriation of water in the basin.
The situation is worse when it comes to coordination

Some of the lessons learned and challenges still

between the rural development department, which

facing the State of Gujarat as it moves forward with its

implements watershed development program, and the

water reforms are described below.

Dept. of Water Resources. They work at cross purposes,
with the actions of the former affecting the performance

Better coordination is needed among government

of the latter.

departments responsible for water management.
Ecosystem needs should be systematically
The State’s multi-pronged approach has been

addressed.

successful in providing domestic water supply security,
decentralizing irrigation management and promoting

In watershed programs, there is always competition

micro-irrigation (MI), raising awareness regarding

between livelihoods and natural resources management.
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In treated watersheds, there has been a shift in

for overall water resource management in the village.

cropping patterns to more water-intensive crops

7KH\QHHGWRZRUNFORVHO\ZLWK:$602DQG:DWHU

(from maize to cotton), using more water and causing

User Associations to get needed support. It is important

water quality problems (from agricultural runoff) that

that there is gender balance in the water committees, as

impact watersheds. Also, land use changes (especially

it is the women who can take care of domestic water

conversion of agricultural land for non-agricultural uses)

and sanitation facilities and who care about them most.

are having a negative effect on resource conservation.

Skills required for hand pump repair, for example, can
be taught to relatively uneducated people.

Moreover, while water harvesting has done a lot
of good for the local farmers, there has to be some

For a pani samiti to function well it should be formed at

regulation at the basin level on the number of such

the initiative of the people, be able to generate resources,

structures, so as to obtain the optimum level of water

have the skills required, function democratically, be

use at the basin scale. The structures need to be

accountable to the people and enjoy a reasonable degree of

planned according to catchment hydrology, and they

DXWRQRP\%HVLGHVPDQDJLQJWKHLQIUDVWUXFWXUHLQVWDOOHG

require regular de-silting. Wherever rains are good and

by the government, the pani samiti should also protect

water is abundant, the impacts of water harvesting on

other sources of water that the village relies on, such as

groundwater recharge are visible. However, in drought

ponds, lakes, and wells. The committee should ensure

periods adequate flows to meet ecosystem needs have

that sufficient water is set aside for drinking purposes,

to be maintained. Farmers who are using MI systems

and thereafter allocate water judiciously for agriculture

need to be trained to conserve water, because they are

and other uses.

not aware of the benefits and the ways to go about
saving water. Thus, Gujarat needs a policy that addresses

As regards groundwater conservation measures,

resource sustainability concerns over time. This will

initiatives such as MI promotion, in Gujarat have generally

require engagement of the communities and farmers who

focused on technical solutions, and have not sufficiently

live in the watershed and along the rivers. A regulatory

considered the needs of poor farmers. Whereas,

framework for development and management of water

groundwater recharge schemes do not necessarily help

resources is needed at the state level, with appropriate

those who need water, and might end up benefiting

institutional mechanisms to enforce it at the level of

resource rich farmers, as access to groundwater is attached

hydrological units.

to land ownership rights. In cases where MI is based
RQSXEOLFFRPPXQLW\WXEHZHOOVWKHUHKDVEHHQVRFLDO

Water demand management still needs priority in

exclusion. Contrary to this, SSP and community-managed

command areas, especially for promoting low water

water supply have had a positive impact on economic,

LQWHQVLYHDQGZDWHUHI¿FLHQWFURSV

social and environmental outcomes. Promotion of MI
through the GGRC needs to consider social aspects of

Communities have to be empowered to manage

micro irrigation schemes, not only economic aspects.

water systems.

Groundwater recharge schemes should also be concerned
with equitable distribution of the newly available water

The village water committees require capacity

amongst the communities. These would be possible

building in operation and maintenance, and they need

only if local community institutions are capacitated and

to understand their rights and responsibilities. These

sufficiently empowered to play an effective role in the

committees could be promoted as a local institution

governance of water at the local level.
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Water tariffs should be rationalized.

Proper follow up is needed after services are
provided.

At the village level, water tariff collection has improved
since the formation of the village water committees.

In many cases, adoption of projects, such as MI

However, the fund goes to the gram panchayat, and

or PIM, are not followed up by post technological

the money is not necessarily used to cover the water

adoption services.

supply system maintenance. The pani samitis should be
responsible for collecting the fees and using them for
operation and maintenance requirements.

There were many examples of facilities, such as
overhead tanks and hand pumps, not functioning, and
sanitation facilities not being used. Several respondents

In agriculture, there has not been a government

indicated that the villagers were not trained in operation,

effort to introduce volumetric pricing of water in

maintenance and repair and did not understand the

the command areas. Cost recovery would be greatly

connection between clean water, sanitation and disease.

improved if farmers paid on the basis of each watering

It is essential that proper follow up (similar to extension

they receive. Moreover, the water charges under SSP

services) be provided to ensure that installed facilities

are not in parity with inflation (last revised in 2005-

are used and maintained. Similarly, farmers, who install

06). These need to be increased or reviewed. Water

drip and sprinkler irrigation systems in their farms, are

cooperatives can be formed at various levels in the

trained in irrigation scheduling.

hydraulic system, and some norms for volumetric water
withdrawal and use can evolve in the years to come.
Water rights need to be defined.
There are no clear rights or entitlementsfor
groundwater or water allocated from surface irrigation
schemes. In the absence of well-defined water
entitlements and water rights, the opportunity cost of
using water is very small in most situations. Water is
inefficiently used in agriculture for growing waterinefficient crops, or appropriated by those who pay
PRUHUDWKHUZKRQHHGLWPRUH2YHUDQGDERYHWKHLVVXH
of efficiency, there are greater concerns of growing
inequity, particularly in the context of groundwater.
With resource depletion and rising cost of drilling wells,
groundwater is increasingly becoming inaccessible to
the resource poor small and marginal farmers in arid
and semi-arid areas of the state. Water rights need to
be established in volumetric terms for groundwater
resources, which are still in the open access regime
and where the situation is more serious, if equity and
sustainability have to be addressed.
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Annex A. Interviews

Interview 1

main system along its course has been noticed. This is
mainly by the cattle rearing community in Saurashtra

Gandhinagar Domestic Water Supply

and Kachchh. PaniSamitis (PS) are able to manage water
supply system within the village; but their involvement

There is a three-tier structure for implementing

at system level (through formation of federation) is not

domestic water supply projects in Gujarat. The Gujarat

SRVVLEOHDVLWPD\OHDGWRFRQÀLFWVEHWZHHQWZRGLIIHUHQW

:DWHU6XSSO\DQG6HZHUDJH%RDUGLVWKHSDUHQWERG\

communities (Mainly maldharis who are mostly Hindus

formed in 1978, Gujarat Infrastructure Company

and cattle grazers who are Muslims). Further, there is

limited is its subsidiary formed in 2000 for building

concern that federation of PSs’ may become a political

the water distribution infrastructure under the Narmada

entity. According to him, the establishment of water grid

& Mahi Canal based regional water supply scheme,

has improved the domestic water security in the villages.

DQG:$602LVDVRFLDOPRELOL]LQJZLQJIRUPHGLQ

It has especially helped in increase in dairy production

2002. As per the State policy, surface water has to be

in North Gujarat and Kutch. The Tata Institute of Social

supplied for drinking purpose in rural areas as it is far

Sciences has been given an assignment to study the

more dependable than local groundwater based sources.

impact of regional water supply.

Under the state-wide water grid project, development of
dual sources is promoted in target villages. They include
mini and individual schemes based on groundwater and

Interview 2

regional water supply scheme based on surface water.
Fifty two reservoirs have been identified in Saurashtra

Gandhinagar SardarSarovar Project (SSP)

and Kachchh to supply surface water for drinking
purpose, which would augment the supplies from

The SSNNL, which is implementing the SSP, is

Narmada and Mahi. In some instances, tankers were also

XQLTXHLQPDQ\ZD\V)LUVW6DUGDU6DURYDU1DUPDGD

provided mainly to meet the water demand for livestock.

Nigam Limited (SSNNL) is a special purpose vehicle

Rainwater harvesting has also been promoted. More

registered as a company which can generate its own

than 14,000 tankas (roof top rainwater harvesting tanks)

resources through public deposits (Deep discount

have been constructed. Water harvesting for recharge of

VFKHPH ZHUH LQWURGXFHG $IWHU WKH:RUOG %DQN

VKDOORZDTXLIHUKDVDOVREHHQSURPRWHGE\:$602

ZLWKGUHZLWV¿QDQFLDOVXSSRUWWRWKHSURMHFWLQWKHZDNH

which promotes the village water supply committees.

of the report of Morse Commission, the Government

Structures such as check dams and pond de-silting are

of Gujarat has been able to continue SSP projects by

being promoted to augment the local sources. SCADA

mobilizing its own resources. Further, SSNNL is the

(supervisory control and data acquisition) is being

only irrigation agency in the country having people

implemented for main system management in some parts

in the senior management from multiple disciplines-

of the regional water grid to control the pressure, detect

-environment and forests, agricultural economics.

leakages etc., but there are problems. Given the fact

Second, is the reforms related to land acquisition and

that there is widespread scarcity of water for agriculture

compensation. In most of the projects (especially related

and livestock, water theft from the air valves in the

to irrigation) there is delay in project completion due to
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problems in acquisition of land. Till 2010, only 17,000

IORZZRXOGEHH[SHQVLYH$OVR2 0RIXQGHUJURXQG

ha of land (42.5% of the required) were acquired for

pipeline is to be done by farmers. As a result there is not

SSP over a period of 30 years. With the introduction of

much demand by farmers for a pressurized underground

new policy in 2010, compensation for land acquisition

pipeline system.

LVEHLQJSDLGDVSHUWKHPDUNHWUDWH2YHUDQGDERYHWKH
existing land prices, 30% extra is paid to the evictee.

While there is a criticism that the SSNNL is diverting

As a result, in last 3 years, 17,000 ha of more land had

more water to industrial uses in view of the greater

been acquired. Now, only 6,000 ha land remains to be

willingness on their part to pay for water, Dr Joshi

DFTXLUHG%HIRUHWKHSROLF\LQLWLDWLYHZLWKUHJDUG

pointed out that Narmada Water Disputes Tribunal had

to the land acquisition, there were about 60,000 cases

awarded 9.0 million acre feet (MAF) of water to Gujarat

related to land acquisition pending in the courts. After

0&0 2XWRIWKLV0$)FDQEHIRUQRQ

the adoption of the new land acquisition policy, there

agricultural uses, and remaining 7.94 MAF for irrigation

are no court cases as the farmers and other land owners

in the command areas. Considering an irrigation system

DUHIXOO\VDWLV¿HGZLWKWKHFRPSHQVDWLRQEHLQJSDLG

efficiency of 60%, MAF is available at farm level. An
additional 3 MAF (2.7 MAF from groundwater and

According to Dr Joshi, the main problem in land

0.3 from en-route rivers) is provided in the command

acquisition is that unless farmers see water in parent

areas. Water allocation and planning is done as per the

canal (either branch, distributary, minor or sub-minor)

12 MAF of water availability. From 1.06 MAF, 0.86

they do not give land. Therefore, once the construction

MAF is given for domestic water supply and rest for

of distributaries is completed, acquiring land for

LQGXVWULHV2QFHGHPDQGIURPLQGXVWULHVEHFRPHPRUH

minors would not be a problem. Major reason for non-

than allocation, no additional requests for claiming water

completion of tertiary system (sub-minors) is that farmers

from industries is entertained. It was further pointed out

do not want to give up their land for sub-minors (water

that, initially water rates from SSP were Rs 1 per KL

courses) as no compensation is paid for it. As a result

for domestic uses and Rs 6 per KL for industrial uses.

farmers are directly lifting water from minors. In order

Every year the rates are increased by 10%. Presently,

to encourage completion of tertiary supply system, a

water rates are around Rs 5-6 per KL for domestic uses

new policy approach is adopted by SSNNL. This gives

and Rs 16 per KL for industrial uses. Rates for industries

farmers the option of having either an open channel or

are very low considering they are willing to pay more.

an underground pipeline in the place of the sub-minor

Even upcoming residential townships are willing to pay

and field channels. In case farmers prefer underground

IRUZDWHUDWLQGXVWULDOUDWHV2QWKHLVVXHRIKDQGOLQJ

pipeline, they do not have to give land. Negotiations for

water theft (by farmers) along the canal alignment, Dr

laying underground pipeline are done with WUAs not

Joshi pointed out the new Irrigation and Drainage Act

with individual farmers. Presently, it is under trial at some

of 2013. The earlier Irrigation and Drainage Act (when

locations in the command. However, as pointed out by

*XMDUDWZDVSDUWRI%RPED\6WDWH ZDVGHULYHGIURP

Dr Joshi, in many regions underground pipeline won’t

colonial framework. Subsequently, improvements were

work under gravity. It is estimated that about 60% of the

PDGHLQWKH%LOO,UUHOHYDQWSURYLVLRQVZHUHGURSSHGDQG

DUHDLVVXLWDEOHWREHLUULJDWHGWKURXJKJUDYLW\ÀRZEDVHG

many more provision, particularly for giving more legal

underground pipeline. In the remaining areas, installation

authority to the irrigation departments (mainly to punish

of pressurized pipes (underground) is proposed.

those tapping illegal water) have been added. However,

However, in such areas adoption of MI has been made

though the State Assembly has passed the bill, it has not

mandatory to stop the wastage of water, as pressuring the

EHHQQRWL¿HGGXHWRIHDURIORVLQJYRWHVLQWKHUXUDODUHDV
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'LVFODLPHUWKHYLHZVH[SUHVVHGLQWKLVLQWHUYLHZDUHWKH

but how far it is being used by farmers for the intended

SHUVRQDORSLQLRQRI'U0%-RVKLDQGGRQRWQHFHVVDULO\

purpose (water saving) remains questionable. Technology

represent the views of the SSNNL, Gandhinagar.

is there but demand for MI has not been properly
diagnosed. Especially, no attention has been paid to
the cropping pattern in the target regions, water quality

Interview 3

issues and irrigation scheduling. The biggest roadblock
in MI adoption is that there are no post-installation

Ahmedabad Decentralized Water Harvesting

services. Divyang feels that there is some water saving
KDSSHQLQJWKURXJKWKHXVHRI0, DWWKH¿HOGOHYHO EXW

Historically, Gujarat experienced high (spatial and

the system is not used properly by the adopter farmers.

temporal) variability in rainfall with South Gujarat

About 90% of the farmers are not using it to conserve

being the water surplus region. In last 10 years, due to

ZDWHUEHFDXVHWKH\DUHQRWDZDUHRIWKHEHQH¿WVDQGWKH

various water sector initiatives (like the construction of

ways to go about doing it. Further, no major intervention

large number of check dams in villages and adoption of

is undertaken on Integrated Nutrient Management. For

micro irrigation systems), water situation has improved

instance, farmers in Saurashtra spend almost Rs.16-

especially in Saurashtra. Many consecutive years of good

17,000 per acre for inputs to the cotton crop, mainly on

monsoon helped in this. The region recorded highest per

fertilizers and pesticides. In Saurashtra, the area under

acre cotton yield in the State. However, in 2012, rainfall

sugarcane, which is a highly water intensive crop,

was below average which led to reduction in cropped

has grown to around 10% of the total cropped area,

area especially in Saurashtra (by over 40%). This resulted

which is a concern from resource sustainability point of

in huge set back to agricultural growth especially in

view. Farmers are not using drips for sugarcane. Crop

Saurashtra and Kachchh. Thus, a single bad rainfall

diversification is also less with almost no area under

year was able to undo the gains from the initiatives for

horticulture crops. Thus there is no further scope for

improving water security in the state. Hence, there are

promotion of MI in the region.

concerns about long term sustainability of irrigated
production in these fragile environments. Another

Sardar Sarovar Project

important issue is the scale at which the water harvesting
structures are built in different basins of Saurashtra

Good rainfall in recent years has led to good supply

and Kachchh. The structures are not planned as per

of water through canals. However groundwater

the catchment hydrology and regular de-silting is not

quality in command areas, especially for the purpose

GRQH$VDUHVXOWWKHUHDUHQRPDMRUEHQH¿WVIURPWKHVH

of drinking water, is questionable. There is a huge

LQWHUYHQWLRQV,QIDFWLWKDVOHGWRPRUHFRQÀLFWVEHWZHHQ

electricity cost in supplying Narmada water to Kutch

upstream and downstream communities.

and Saurashtra. Also, there is a concern about whether
Narmada water supply will meet growing domestic

0LFUR,UULJDWLRQ

(including livestock) water demand in the region.
Therefore, multiple sources of water supply need to be

MrDivyang feels that setting up of Gujarat Green

explored in Kutch and Saurashtra. WUAs are formed

Revolution Company (GGRC) was a major institutional

only in about 10% of the command areas. Further, there

innovation to address the issue of low adoption of MI in

functional capabilities remain a big issue.

the state of Gujarat. GGRC is promoting MI in the State
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Pani Samiti (PS) and Water Users Associations (WUA)

Interview 4

In many regions, communities have abandoned their

Ahmedabad Overall

traditional local water sources due to the expectation that
1DUPDGDZDWHUZLOOPHHWWKHLUUHTXLUHPHQWV%XWZDWHU

The most important reforms in Gujarat water sector

from Narmada is supplied once in 3-4 days. As a result

UHODWHVWRLUULJDWLRQPDQDJHPHQWWUDQVIHU ,07 WR

they have to depend on poor water quality source, such as

users; awareness regarding water recharge (harvesting

tankers. Water demand management still needs priority

and pond deepening); formation of the GGRC as

in command areas especially on promoting low water

a special purpose vehicle for promotion of micro

intensive crops. As per the GR 2002, PaniSamiti were

irrigation (MI); electric supply feeder separation; and

formed and given legislative power to manage village

domestic water supply security. All the schemes are

ZDWHUVXSSO\,WUHFHLYHVRIWRWDO2 0FRVWIURP

good, but they are not integrated. Things are moving in

the 12th Finance Commission. He feels that in order to

silos. Different departments running different programs

DGGUHVVWKHLQWHUYLOODJHFRQÀLFWVDQGWRWDNHFDUHRIWKH

but without any coordination among them.

management of the main system (including prevention
of thefts), federations of village water supply committees

3DUWLFLSDWRU\,UULJDWLRQ0DQDJHPHQW 3,0 DQG

(PS) need to be formed for the regional water supply

:DWHUVKHG0DQDJHPHQW

scheme. PS needs to be evolved and require capacity
building on their rights. Presently, PS is more a political

DSC tried integrated water resources management

entity as it is a sub-unit of the Gram Panchayat (GP). He

(IWRM) in canal command areas, integrating

feels that they could be promoted as a local institution for

watershed management program and PIM. As

overall water resource management in the village. Water

compared to other States, water sector reforms have led

Tax collection has improved after formation of PS. This

to better results in Gujarat. In watershed programs, there

fund goes to GP. However, the money is not being used

is always competition between livelihoods and natural

to cover the water supply system maintenance.

resources management. For instance, there is a shift
in cropping pattern from maize to cotton, using more

Power Sector Reforms (Jyotigram)

water and causing water quality problems (agricultural
runoff) after obtaining good results from watersheds. In

2YHUDOOWKHUHLVDSRVLWLYHIHHGEDFNIURPGRPHVWLF

6DEDUNDQWKDIRULQVWDQFHQXPEHURIERUHWXEHZHOOV

users of getting 24-hour power supply, as they are

has increased with improved recharge in the watersheds.

able to set up small-scale household enterprises which

Thus, policy which addresses resource sustainability

require 3-phase electricity. Farming community still

concerns is missing.Also, land use changes (especially

has issues with quality and reliability of supplied power

conversion of agricultural land for non-agricultural

as 8-hour power supply is not guaranteed. The scheme

uses) are having an resource conservation. No clear

KDV QR LPSDFW RQ JURXQG ZDWHU DEVWUDFWLRQ %XW

water allocation from groundwater and surface

metering of farm power supply is still not available for

LUULJDWLRQVFKHPHV,QDEVHQFHRISURSHUFOHDUZDWHU

more than 50% of the agricultural consumers, which

entitlements and water rights, water is inefficiently

negates the whole idea of rationale power supply.

used or used by those who pay more rather who need
it more. DSC started dual accountability system where
Irrigation department and WUA give clear information
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to each other. There hasn’t been any initiative from

timeliness are taken care, there is a better management

the government to introduce volumetric pricing of

of water and power. Water wastage has gone down

ZDWHULQWKHFRPPDQGDUHDV%XW'6&LVSURPRWLQJ

after Jyotigram. However, groundwater abstraction for

volumetric pricing of water in its projects. Now farmers

irrigation has remained same.

pay on the basis of each watering they receive. Fifty six
1*2VDUHSURPRWLQJ3,0LQ1DUPDGDFDQDOFRPPDQG

Domestic Water Supply

areas. There are about 4,000 WUAs in Gujarat out of
which around 10-15% would be working well. Each

Multi-village water supply schemes are not that

WUA takes care of one minor canal serving around

successful unless you develop local sources. Water

300-400 ha of area. However, there are issues with

theft is rampant. Reliability of water supply is also a

the scaling up of PIM activities. Government provides

problem. There is a need for developing an institutional

support for carrying out software activities mainly for

mechanism to make multi-village schemes functional.

organizing training program for WUAs. The SSNNL
is paying Rs 880 per ha for WUA formation to the
1*2VZKLFKSDUWLFLSDWHLQ3,0LQLWLDWLYHV0RQH\IRU

Interview 5

FDQDOUHKDELOLWDWLRQFRPHVVHSDUDWHO\%XWWKH6WDWH
Water Resources department is paying less (Rs 400 per

Ahmedabad Overall

ha). Federations can be involved for capacity building
of new WUAs committee. DSC is providing its own

Prof Desai is of the opinion that in the past few

resources for second generation capacity building.

years, the water scenario in Gujarat has improved

The Irrigation Management Transfer [IMT] Act in

due to good rainfall and water management efforts by

Gujarat doesn’t make it mandatory to have all the

Government of Gujarat through both decentralized

farmers served by a single minor to be part of a WUA

water harvesting and large-scale water transfer to

for getting water. Even if 51% of the farmers or area is

poorly-endowed regions by SSP. Per capita income in

there in WUAs farmers will get water. Further as the

rural areas of water scarce north Gujarat is going up,

IMT Act, WUAs can charge 30% more than the rates

owing to additional water for irrigation from Narmada.

kept by the Irrigation Department. WUAs also get a

South Gujarat is getting prosperous due to soil fertility

50% rebate from the irrigation department if they pay

and ample reliable water supplies from Narmada.

the entire irrigation charge on time. As per the Act,

Additionally, Tata power is running a corporate social

RIWKHPRQH\VDYHGE\:8$VLVVSHQWRQ2 0

responsibility initiative, providing help to the rural poor,

and the rest on administration. However, the IMT Act

but their activities have not achieved desired outputs.

is silent on formation of higher level institutions, such
as at distributary level and project level committees for

SSP and Inter-basin Water Transfer

irrigation management. These institutions are important
for managing irrigation water at system level.

Agricultural growth in Gujarat is primarily due to
linking of rivers (through SSP) and growth in area under

Power Sector Reforms

LUULJDWHGFRWWRQDQG\LHOG7KHDGRSWLRQRI%7FRWWRQDQG
high yielding hybrid cotton in Gujarat has been very high

In Gujarat, power sector reforms are good especially

in the recent past. SSP is yet to reach the desired level

in context of domestic users. As the quantum and

(water delivery system has not reached at the tertiary
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level). The problems of drinking water in the water scarce

Water Harvesting

regions especially in North Gujarat and Kutch have
been largely resolved. Further, because of the awareness

He is of the opinion that while water harvesting has

FUHDWHGE\:$602FRPPXQLW\EDVHG52SODQWVKDYH

done a lot of good to the local farmers, there has to be

been adopted by many villages in remote coastal areas,

some optimum level of water harvesting at the basin scale.

and the problem of water scarcity is now not acute. The

Some regulation on building of water harvesting structures

Sabarmati riverfront development project has created a

which captures the natural runoff has to be exercised at the

good urban environment and people are willing to pay for

EDVLQOHYHO:KLOHVHYHUDO1*2VKDYHSDUWLFLSDWHGLQWKH

the environmental services. For instance, the people are

water conservation movement in Saurashtra, they need

paying Rs. 10 per person for using the garden which has

to be evaluated in terms of their experience and technical

come up on the bank of the river, as part of the SRFDP.

expertise for carrying out such works.

There are issues of sustainability in irrigation services
delivered under SSP. The water charges are not in parity

Groundwater Regulations

ZLWKLQÀDWLRQ ODVWUHYLVHGLQ 7KHVHQHHGWREH
increased or reviewed. Land prices are growing up in the

To regulate groundwater over-abstraction, proper

command areas. Agricultural land is difficult to get and

institutional mechanism is required. As illegal water

getting fragmented because of growth in industry. There

trading is quite rampant between rural areas and urban

should be a ceiling on conversion of agricultural land for

areas, water right have to be established for different

non-agricultural purposes, especially for setting up of

sectors and users within each sector. Water cooperatives

industries. If it is then equal expanse of agricultural land

can be formed and some norms for volumetric water

should be created elsewhere. Land fragmentation can

withdrawal and use can be evolved in the years to come.

become a major issue for irrigation management in the
command area. Narmada water has yet to reach Kachchh.
7KHEUDQFKFDQDOIRU.DFKFKKLVXQGHUFRQVWUXFWLRQ2QFH

Interview 6

it reaches there it will improve the agricultural situation.
Groundwater still remains the main source of irrigation in

Ahmedabad Power Sector Reforms (Jyotigram)

north Gujarat, Kachchh and Saurashtra regions. The overdependence on groundwater can be reduced if all the south

As per the Gujarat Electricity Regulatory Commission

Gujarat rivers are linked with water-scarce north Gujarat

(GERC) study, after Jyotigram technical transmission

basins. Legal provision for preventing water theft from

losses has reduced but administrative losses (power

canal (water lifting) is there but institutional mechanism for

theft) have increased. Even after the reforms,

monitoring and control of theft etc. is lacking.

Government is not been able to meter all the well
connections. Almost 50% metering has been done but it

Power Sector Reforms

varies from region to region. In water-scarce regions of
the State, farmers are not able to appreciate the positive

In rural areas, electricity has reached and has helped
promote rural entrepreneurship. As a result households
have been able to generate more income. However, there
is no major impact on the groundwater abstraction for
agricultural use.
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side of metering. Farmers believe that under the metered
regime they have to pay more for the electricity.

SSP

case of groundwater resources, if sustainability has to be
achieved.

It may take more time to complete the tertiary system.
Urban water supply has improved especially supply of

0LFURLUULJDWLRQDQG**5&

good quality water and reliability.
Post technological adoption services are not attended
Water Harvesting

WR,QFDVHRIDGRSWLRQRI0,RQSXEOLFFRPPXQLW\
based tube wells, lot of social exclusion is happening.

Check dams have been successful in water harvesting
especially during wet years. However, water harvesting
becomes effective depending upon the feasibility. Tank
rehabilitation has not worked. It has been promoted as a
uniform approach without understanding the catchment
hydrology. Especially in dark zones nothing has been
working. Wherever rains are good and water is abundant,
impacts on water harvesting on groundwater recharge is
visible.
3,0
Policy reforms in surface irrigation are not effective
in terms of water distribution and management. WUAs
may be managing the supply but water pricing is not
proper. Gujarat doesn’t have a proper water policy.
Water allocation policy is non-existing.
*URXQGZDWHUPDQDJHPHQWDQG0,
Groundwater management initiatives in Gujarat
have focused only on technical solutions. Groundwater
recharge doesn’t mean that those who need will get
ZDWHU2QH¶VHIIRUWPLJKWEHQH¿WUHVRXUFHULFKIDUPHUVDV
groundwater remains in private domain (attached to land
ownership rights). Increase in surface water allocation
through SSP may not lead to reduction in groundwater
usage in some of the over-exploited regions such as
north Gujarat. When farmers get more water they grow
more water intensive crops. Therefore even adoption
of MI may not lead to water saving at the farm level. In
the long run, water rights need to be established in the
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Executive Summary

7KLVFDVHVWXG\UHSRUWDQDO\VHVWKHLPSDFWRIWKH$QGKLNKROD+\GHODQG5XUDO(OHFWUL¿FDWLRQ3URMHFW $+5(3 RQ
Nepal’s green growth strategy. Following a New Institutionalist approach, it explores the economic, social, political,
environmental, and technical “exogenous” factors which, together with Nepal’s water-related institutional framework
and relevant policy mix, shaped the successful implementation of this water-related project.
The report begins by placing the AHREP in its historical context and summarizing its basic features. Second, the
external environment during the AHREP development period is characterized in terms of its economic, social, political,
HQYLURQPHQWDODQGWHFKQRORJLFDODVSHFWVLHH[RJHQRXVIDFWRUV6WDWLVWLFVIURPWKH:RUOG%DQN2(&'DQGRWKHU
VRXUFHVDVZHOODVVXUYH\UHVXOWVDQGH[SHUWLQWHUYLHZVDUHXVHGWRDQDO\]HKRZH[RJHQRXVIDFWRUVLQÀXHQFHGSROLFLHV
and institutions affecting the AHREP. Thirdly, the institutional change, focusing on applied policies of the project
period, is examined, distinguishing between state-driven, market-oriented, and community-centered policies that
framed the development and operation of the project. Consequently, the project’s performance is evaluated in terms of
economy, environment, and society; and overall lessons are drawn from the foregoing analysis.
Despite its great potential for hydropower production (due to its geographical conditions and ample water
resources) Nepal remains in a state of energy crisis. Due to prolonged political instability and the accompanying
ODFNRILQYHVWPHQWLQÀRZVLWVHQHUJ\SRWHQWLDOUHPDLQVODUJHO\XQH[SORLWHG'XHWR1HSDO¶VSROLWLFDOHFRQRPLF
DQGWHFKQRORJLFDOLQDELOLW\WRSURGXFHHOHFWULFLW\RQDODUJHVFDOHVHYHUDO1*2VDQGDLGSURJUDPVKDYHFRPPLWWHG
themselves to develop local renewable energy solutions to power the country’s rural population. Small hydropower
plants producing up to 100kW, called Micro Hydropower (MHP), are an important part of such renewable energy
projects, and AHREP is a clear example of this kind of project.
The cost for the installation of AHREP scheme was $280.000, which is a relatively low investment. Sources of
UHYHQXHIRUWKHVXVWDLQDELOLW\RIWKHVFKHPHLQFOXGHHOHFWULFLW\VHOOLQJWRWKH1DWLRQDO(QHUJ\$JHQF\DQG¿QDQFLDO
VXSSRUWIURPRUJDQL]DWLRQVVXFKDVWKH8QLWHG6WDWHV$JHQF\IRU,QWHUQDWLRQDO'HYHORSPHQW 86$,' DQG125$'
Local villagers contributed a 9% of the project’s total cost, mainly in the form of labor supply and materials cost
for the construction of the dam. The report traces how the initiative for the installation of AHREP scheme was
accompanied by strong community engagement. The project team of the scheme was engaged directly with local
leaders and population in order to identify their perceptions and views, explain the purpose and stages of the project,
achieve strong collaboration and acceptance.Andhi Khola Multipurpose Water Users Association was one of the
many local users’ organizations and initiatives that were formed around AHREP, aiming to manage the irrigation
system and maintain equity in water distribution.
7KH$+5(3LQVWDOODWLRQDSSHDUVWRSHUIRUPYHU\ZHOOLQWHUPVRIFRVWHI¿FLHQF\KDYLQJWKHORZHVWDYHUDJHFRVW
SHUNLORZDWWDPRQJWKHPDMRUVPDOOVFDOHK\GURHOHFWULFSURMHFWVLQ1HSDO%XWWKHVRFLRHFRQRPLFLPSURYHPHQWV
resulting from scheme were broader than that. A direct consequence of AHREP’s operation since 1991 was an
impressive increase of irrigated land in the area from 57 to 282 hectares; and it is expected that after the planned
upgrade of the project, the total irrigated area will reach 599 hectares. Access to irrigation and electricity allowed
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KRXVHKROGVDQGVPDOOEXVLQHVVHVWRHQMR\DZLGHUDQJHRIEHQH¿WVDFURVVYDULRXV¿HOGV L EHWWHUKHDOWK LL EHWWHU
production quality and income, (iii) better conditions for education, (iv) more employment opportunities, and (v)
more opportunities for local community development.
$OWKRXJKWKHUHZDVQRIRUPDOHQYLURQPHQWDODVVHVVPHQWGXULQJWKHSODQQLQJRIWKHSURMHFWWKHUHSRUW¿QGVWKDWWKH
installation of AHREP plant appears to have had little environmental impacts, largely because there is no storage
involved and the headrace tunnel, the powerhouse and the tailrace are all beneath the earth. With reference to water
status, various tests that were carried out at various locations yielded a satisfactory level of quality. Moreover,
WKHVHWWOLQJEDVLQVLGHWRDOORZIUHHSDVVDJHRIDTXDWLFVSHFLHVKDGSURYLGHGD¿VKODGGHU1RQHJDWLYHLPSDFWKDV
been detected on the river’s biodiversity, pest flora, and fauna. Finally, AHREP project has been complying the
downstream environmental flow as per government acts and regulations when licenses were released, resulting
LQDUHOHDVHRIDGHTXDWHHQYLURQPHQWDOÀRZGXULQJWKH\HDU1RFRQÀLFWLQWKHGRZQVWUHDPÀRZUHJLPHKDVEHHQ
detected. Further, no sedimentation problem has been detected in the upstream of the river nor is there erosion
problem in the project area and the project included a reforestation program in the project area for erosion control
DQGSURWHFWLRQRIWKHHQYLURQPHQW$V¿QGLQJVIURPRWKHUPLFURK\GURSRZHUVFKHPHVKDYHVKRZQWKHUHGXFWLRQ
RI¿UHZRRGFRQVXPSWLRQUHVXOWLQJIURPDFFHVVWRHOHFWULFLW\LPSURYHVWKHLQGRRUDVZHOODVWKHORFDOHQYLURQPHQW
The installation of the AHREP scheme resulted in socio-economic and environmental improvements throughout the
FDVHVWXG\DUHD+RZHYHULWVKRXOGEHQRWHGWKDWLQRUGHUWRLGHQWLI\DQGTXDQWLI\PRUHDFFXUDWHO\FRVWVDQGEHQH¿WV
in the area, more research in the area is required. The AHREP case illustrates the importance of the consideration of
WKHHQYLURQPHQWDODQGVRFLDODVSHFWVLQDGGLWLRQWRWKHHFRQRPLFRQHLQWKHHI¿FLHQWPDQDJHPHQWRIZDWHUUHVRXUFHV
for green growth and the importance of community engagement in the design and implementation of Water and Green
Growth projects. Finally, it should be noted that social and political unrest in Nepal has hindered the development of
the hydropower sector. Political commitment to institutional reforms along with monitoring and enforcing mechanisms
is deemed as extremely necessary in order to implement the reforms in the electricity sector and to attract and retain
adequate investments in the sector.
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focused on the issue of institutions and these developments

I. Introduction

have contributed to the theories of ownership and
transaction costs that build the core body of New

1. Purpose of the Case Study

Institutionalism (see for example Coase, 1998; Williamson,
In this document, we analyze the impact of the

2000; Jacobides and Winter, 2005; North, 2005; etc.). A

Andhikhola Hydel and Rural Electrification Project

New Institutionalist Approach is used in this document

(AHREP) on Nepal’s green growth strategy from an

to analyze how AHREP contributed to Nepal’s green

Institutional Economics perspective. The Water and

growth from an institutional perspective. The behavioural

*UHHQ*URZWKSURMHFWGH¿QHVJUHHQJURZWKDV³DVWUDWHJ\

UXOHVWKDWHVWDEOLVKZKDWLVSHUPLWWHGDQGSURKLELWHGGH¿QH

that fosters economic growth and development, protects

the concept of institutions. Therefore, the analysis of the

natural ecosystems and the resources and environmental

construction and change of institutions can be used to

services they provide, and enhances socially-inclusive

understand social change (North, 2005). This approach

development” (WWC, 2012, p.11).This case study

is used to analyze the outcomes resulting from water

also illustrates the importance of the consideration of

related institutions and policies involved in AHREP. This

the environmental and social aspects in addition to the

document assesses how the economic, social, political,

economic one in the efficient management of water

environmental, and technical exogenous factors together

resources for green growth.

with Nepal’s water-related institutional framework and
relevant policy mix led to the success or failure of the
AHREP green growth project.

2. Case Study Methodology
2-2. Analytical Framework
2-1. New Institutionalist Approach
The report follows the analytical framework
Recent developments in the economic theory have

developed by Saleth and Dinar (2004) The Institutional

Water Law

Water Policy

t*OUFSTPVSDFMJOLT
t*OUFSSFTPVSDFMJOLT
t8BUFSSJHIUT
t$POøJDUSFTPMVUJPO
t"DDPVOUBCJMJUZ
t4DPQFGPSQSJWBUFQBSUJDJQBUJPO

t6TFQSJPSJUZ
t1SPKFDUTFMFDUJPO
t$PTUSFDPWFSZ
t8BUFSUSBOTGFST
t%FDFOUSBMJ[BUJPOQSJWBUJ[BUJPO
t5FDIOPMPHZQPMJDZ

Water Administration
t(PWFSONFOUMBZFST
t4USVDUVSFPGXBUFSBENJOJTUSBUJPO
t'JOBODFTUBòQBUUFSOT
t1SJDJOHGFFDPMMFDUJPOT
t3FHVMBUJPOBDDPVOUBCJMJUZ
t*OGPSNBUJPODBQBCJMJUZ
t5FDIOJDBMDBQBDJUZ
6RXUFH6DOHWKDQG'LQDU 

<Figure 1> Saleth and Dinar's (2004) Analytical Framework
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Economics of Water (see Figure 1). In order to analyze

systems, populations, economic factors, and natural and

the interaction between institutions and water sector

environmental factors.

performance, endogenous and exogenous factors of
change are identified and assessed. Exogenous factors

In a Water and Green Growth context, exogenous

refer to national or regional political systems, legal

political factors are important since they shape regulatory

Exogenous Factors
[Economic factors]
- GDP per capita, PPP
- Population density
- Urban population (% of total)
[Social factors]
- Gini index
- Higher education enrollment rate
- Employment to population ratio, 15+, female
[Political factors]
- Corruption Perceptions Index
- Political stability
- Environmental Regulatory Regime Index
[Environmental factors]

Choice of Policy Mix
[State/Administration]
- Well organized hierarchical plans (national,
regional, local, and project levels)
- Financial support for the project
- Taxes and levies
- Regulation
[Market]
- Cost recovey status
- Private sector promotion policy
- Project selection criteria
[Community]
- Impact of stakeholders' participation
- Level of stakeholders' participation
$POøJDUSFTPMVUJPONFDIBOJTN

- Disaster
- Water quality (river)
- Water resource reserves (per capita)
- Freshwater withdrawal per capita per year
[Technical factors]
- Research and development expenditure (% of GDP)
- Number of patent applications per million people

Performance
[Generic performance]

Institutional Factors

- Achievement of project goal
- Timeliness
- Appropriateness of investment

[State/Administration]
- Balance between govemment layers
- Spatial organization of water administration
- Balance in functional specialization

[Economic performance]
- Contribution to GRDP
- Local job creation
- Alleviation of regional imbalances

[Market]
- Surface water rights
- Scope of private participation in the water sector
[Community]
- Effectiveness of accountability provisions &
arrangement
- Adequacy and relevance of information
- Integrated treatment of water planning and
development

[Social performance]
- Enhancement of people's health
- Improvement of quality of life
- Equity between social groups and genders
[Environmental performance]
- Improvement of water quality
- Biodiversity
- Safety from disaster

6RXUFH0RGL¿HGIURP6DOHWKDQG'LQDU 

<Figure 2> Institutional Framework Modified from Saleth and Dinar (2004)
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and administrative settings through legislation on water

AHREP took place. Further analysis on the policies

DQGJUHHQJURZWKWKDWUHÀHFWWKHUHDOOHYHOVRISROLWLFDO

and institutions that mark the project’s course and the

commitment. They are also important for the design and

changes in those policies and institutions over that time

implementation of coordinating mechanisms among

is presented. The project’s performance is analyzed

ministries and may allow or hinder cross-sectoral

and lessons are drawn. The detailed structure of the

collaboration between diverse bureaus in the water and

UHSRUWLVWKHIROORZLQJILUVWWKHPDLQIHDWXUHVRI

green growth fields. Economic factors influence the

AHREP are summarized; and secondly, the external

establishment of rational water tariffs and the provision

environment during the project’s development period

RIVDIHW\QHWV2WKHUIDFWRUVOLNH¿QDQFLDOLQFHQWLYHVIRU

is characterized in terms of its economic, social,

water saving users, tax breaks, and subsidies for green

political, environmental, and technological aspects (i.e.

technology developers; and users are also relevant for

H[RJHQRXVIDFWRUV 6WDWLVWLFVIURPWKH:RUOG%DQN

water and green growth. Finally, technological factors

2(&'DQGRWKHUVRXUFHVDVZHOODVVXUYH\UHVXOWVDQG

are important since technology contributes to green

expert interviews are used to analyze how exogenous

growth by cleaning the environment, conserving water,

IDFWRUVLQÀXHQFHGSROLFLHVDQGLQVWLWXWLRQVDIIHFWLQJWKH

and providing alternatives to large-scale infrastructure

AHREP. Thirdly, the institutional change, focusing on

projects. The water sector comprises all water sources

applied policies of the project period, is examined across

and uses (both consumptive and non-consumptive), and

state, market, and community dimensions. Fourth, the

all major water issues ranging from quantity-quality

project’s performance is evaluated in terms of economy,

conflicts to drought-flood conditions. Water institutions

environment, and society. Lastly, overall lessons are

are defined as “an entity defined interactively by

drawn from the foregoing analysis.

WKUHHPDLQFRPSRQHQWVZDWHUODZZDWHUSROLF\DQG
water administration” (Saleth and Dinar 2004, p.95)
and include the legal framework, policy regime, and
administrative or organizational arrangements. Saleth

II. An Overview: The Andhikhola Hydel and
Rural Electrification Project (AHREP)

and Dinar’s institutional framework is re-categorized into
state, market, and community (see Figure 2) to take into

1. The Need for Hydropower in Nepal

account the arguments about the drivers and instruments
of economic and social development and environmental

Nepal is facing a severe energy shortage particularly

conservation based on the state, the market, and the

LQUXUDODUHDV2QRQHKDQGWKHGHPDQGIRUHQHUJ\LV

community. Clearly, the outcomes of a water-related

LQFUHDVLQJGXHWRLWVSRSXODWLRQJURZWK2QWKHRWKHU

project will differ if its institutional framework was

hand, current electricity supply can be characterised as

predominantly state-driven, market-oriented, or

³XQUHOLDEOHH[SHQVLYHDQGLQVXI¿FLHQW´ %HUJQHU

community-centred. The AHREP is mainly community

p.8). For example, in 2011, Nepal’s peak power demand

centred (as it will be discussed through this document).

was 950 MW exceeding the total installed capacity of
705 MW. Figure 3 shows that most of the energy supplies
LQ1HSDORULJLQDWHVIURPWUDGLWLRQDOVRXUFHVZRRG
15% agricultural waste, and 8% dung. The remaining

3. Organization of the Report

is produced with petroleum (7%), coal (1%), and only
This report analyzes the economic, social, political,

1% corresponds to hydroelectricity. Due to its geological

environmental, and technological levels in which the

conditions, Nepal has a vast potential for hydropower
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<Table 1> Hydropower Potential and Percent Exploited in South Asian Countries
Country

Hydropower Capacity (MW)
Gross

India

148,700

Pakistan

Commercially Feasible

Installed

% Harnessed of commercially feasible capacity

84,044

39,060

46.48

100,000

59,000

6,555

11.11

Nepal

80,000

43,000

659

1.53

Bhutan

30,000

24,000

1,488

6.20

2,550.70

1,401

54.93

Sri Lanka

-

Bangladesh

-

Total

365,006

755

230

30.46

213,350

49,394

23.15

6RXUFH%HUJQHU 

2. About AHREP
The Andhikhola Hydel and Rural Electrification
Project (AHREP) is located in the Nepalese mid-hills,
QHDU*DO\DQJ%D]DDULQWKH6\DQJMD'LVWULFWFORVHWRWKH
Siddhartha Rajmarg Highway (the main north-south road
EHWZHHQ3RNKDUDDQG%XWZDO ,WLVNPVRXWKZHVW
of Kathmandu, 80 km southwest from Pokhara and 80
Wood
Petroleum

Agricultural Waste
Petroleum

Dung
Hydroelectricity

6RXUFH%HUJQHU 

<Figure 3> Nepal's Energy Profile

NLORPHWUHVWRWKHQRUWKIURP%XWZDO VHH3LFWXUH 
7KHZDWHUVRIWKH$QGKLNKROD5LYHUÀRZZHVWZDUGLQWR
the Kali Gandaki River, eventually changing direction,
DQG¿QDOO\ÀRZLQJHDVWZDUGFRYHULQJDGLVWDQFHRI
kilometres before returning to a point south of Galyang

production. Nepal’s annual hydropower output barely

%D]DDUEXWDWDQHOHYDWLRQRIPHWHUVORZHU7KH

exceeds 700 MW (far below the level other South

VLJQL¿FDQWGURSLQHOHYDWLRQIURPRQHULYHUWRWKHRWKHULQ

Asian countries, see Table 1) although its theoretical

a short distance makes it an ideal place for hydropower

hydroelectric potential is 83,000 MW and the production

production. The hydropower plant generates 5.1 MW

of 42,000 MW is technically and economically viable

of electric power and distributes it up and down the

%DUU%HUJQHU ,QFRQVHTXHQFHWKH1HSDOHVH

valley to rural areas in need of electricity. The population

government has ambitious plans for hydropower

within the project area can be categorized as semi-urban

development. Nevertheless, due to a number of reasons
that will be discussed later in the text (mainly political
turmoil and weak governance) the progress of largescale projects is not fast enough to satisfy the needs of the
population; and within the past few decades, the Nepalese
JRYHUQPHQWIRUHLJQGRQRUVDQG1*2VKDYHUHFRJQL]HG
the importance of micro hydropower (MHP).

6RXUFH%3&/ 

<Picture 1> AHREP's view
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and rural. The semi urban population lives in Galyang

3RZHU&RPSDQ\/LPLWHG %3&/ LQSDUWQHUVKLSZLWKWKH

%KDQM\DQJDQGLWVQHLJKERULQJYLOODJHVORFDWHGRQRUQHDU

Nepalese Government. Its aim was to develop the 1 MW

the Siddhartha Rajmarg Highway. Approximately 70%

Tinau Hydropower Project in order to provide electricity

live in households constructed of permanent materials

WR WKH WRZQ RI %XWZDO DQG WKH %XWZDO7HFKQLFDO

and a gravity-fed water system provides water through

Institute. The construction of AHREP began in 1982

a network of public taps. The rural population lives in

and in July 1991 came into full commercial operation.

Aserdi, a village an hour walk away from Galyang, across

A 33 kV transmission line connecting the AHREP with

the Kali Gandaki River. The majority of the inhabitants

the existing Nepal Electricity Authority (NEA) line

of Aserdi are involved in agriculture. The village is also

was finalized in mid-1988, and the local distribution

served by a gravity-fed water system feeding a number

system for electrification was completed in mid 1989.

of public water taps. Most of the households in the region

When the commercial operation started, 90% of all

have a source of cash income, through casual labor, sale

households in the project area subscribed to the energy

of agricultural produce, or other commercial activities.

services (Inversin, 1994).The Nepalese Government,

$QDYHUDJHKRXVHKROGLQWKHSURMHFWDUHDKDV¿YHUHVLGHQW

the Norwegian Agency for Development Cooperation

PHPEHUV ,QYHUVLQ%3&/ $+5(3¶VGLUHFW

125$' DQGWKH801IXQGHGWKHSURMHFW,Q-DQXDU\

precedent was the Tinau Hydropower Project. In 1966,

 %3&/ ZDV SULYDWL]HG DQG WKH QHZ RZQHUV

1)

the United Mission to Nepal (UMN) FUHDWHGWKH%XWZDO

(that comprise a group of the following Nepal based

6RXUFHKWWSZZZESFFRPQS

<Figure 4>AHREP’s Location

1) The UMN (www.umn.org.np) is a Christian Protestant organization established in 1954 and now comprising nearly forty member
bodies representing the mission boards of churches and independent mission societies. UMN has been involved in health, education,
engineering, industry, and rural development in Nepal (Inversin, 1994, p.2)
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FRPSDQLHVDQGLQVWLWXWLRQV6KDQJUL/D(QHUJ\/WG

UXUDOHOHFWUL¿FDWLRQ,Q$SULO$+5(3KDG

Interkraft Norway, UMN, NEA, and Government of

domestic consumers (13,526 unmetered and 3,174

Nepal (GoN)) are leading the company towards increased

PHWHUHG DQGLQGXVWULDOFRQVXPHUV %DVWDNRWL

HI¿FLHQF\DQGZLWKDYLVLRQWREHDOHDGHULQWKHVHFWRU

2006). In 2005, the total number of consumers of

%3&/LVUHJLVWHUHGZLWKWKH6HFXULWLHV%RDUGRI1HSDO

electricity increased to 17,871 and spread over 22 Village

and listed in Nepal Stock Exchange Limited. In the year

Development Committees (VDCs), 1 municipality in

%3&/KDGHPSOR\HHVPDOHDQG

Syangja, and 10 VDCs in Palpa district.Each year about

female. The Company had an employee turnover of about

DGGLWLRQDOUXUDOKRXVHKROGVDUHHOHFWUL¿HG %3&/

4.05%. It should be noted that in order to ensure good

2005). At the beginning of the project, it was decided that

FRUSRUDWHJRYHUQDQFHLQWKHFRPSDQ\%3&/HVWDEOLVKHG

WKHHOHFWULILFDWLRQVFKHPHZRXOGEHQRQSURILW2QHRI

D³FRUSRUDWHYDOXHIUDPHZRUN´%3&/¶VFRUSRUDWHYDOXH

the most important objectives during the phase of design

framework comprises of vision, mission, values; business

was to reduce costs in order to set a tariff that would

principles and policies; and corporate governance code,

be affordable to the local consumers and at the same

code of conduct and ethics. Compliance to corporate

time would generate enough income to cover operation

governance standards is reported annually in a Corporate

and maintenance expenses, with some remaining for

Governance Report %3&/ &XUUHQWO\%3&/

reinvestment (Inversin, 1994).

owns AHREP. AHREP’s construction allowed the
creation of innovative, sustainable rural electrification

Households and firms determine their decision to

approaches and developing local capacity, all of which

contract electricity services mainly based on the tariffs and

have had a huge impact on Nepal's hydropower sector.

costs of connection. In turn, socio-economic parameters

$+5(3¶VPRVWLPSRUWDQWIHDWXUHZDVWKHGHYHORSPHQW

determine the public utility’s decision on whether to

of appropriate technology, suitable methods, and tariffs

supply power to a community.

IRUUXUDOHOHFWUL¿FDWLRQLQRUGHUWREULQJEHQH¿WVRIUXUDO
HOHFWUL¿FDWLRQWRORZLQFRPHIDUPHUVLQWKHPLGKLOOVRI
1HSDO %3&/S 

3. Services Provided and Technical
Specifications

In order to make electricity services more affordable for
low-income customers a tiered tariff structure is used in
$+5(3&XVWRPHUVDUHGLYLGHGLQWRWZRFDWHJRULHV
1. Household customers that are sub-divided into cutRXWDQGPHWHUHG
a) Metered customers have an energy usagebased tariff under which they pay as per their

3-1. Services Provided and Tariffs

consumption recorded in kWh meters installed in
their homes.

The Nepal Electricity Authority (NEA) is a public

b) Cut-out customers are supplied 25W up to 400W

utility that acts as a single power buyer via bulk buying

of electricity through current-limiting devices

from different producers at a purchase price enough

ZKHQHYHUDFXVWRPHU¶VORDGH[FHHGVKLVKHU

to cover total investments in 25 years after accounting

subscribed peak demand of power, the limiting

for depreciation costs (Nepal and Jamasb, 2012). The

device automatically trips until it is corrected by

NEA purchases from AHREP approximately 27 GWh

switching off part of the load) and have a demand

of electricity in bulk sale each year as per the Power

EDVHG¿[HGWDULII

Purchase Agreement (PPA) and about 10 GWh is
locally distributed in Syangja and Palpa districts for
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2. Industrial customers that are small and medium
enterprises (SMEs).

The availability of hydropower-based electricity

89 for 500W to NPR 178 for 1000W. These different

at a low marginal cost allowed the project designers

tariff structures allow electricity supply to different strata

to implement the power-based (kW) tariff to reduce

of the rural communities. AHREP has a power-based

equipment and operations costs associated with an

tariff to suit the specific socio-economic setting of the

HQHUJ\EDVHG N:K WDULII&XWRXWGHYLFHVZHUHXVHG

DUHDDVGHVFULEHGLQ7DEOH %DVWDNRWL%&3/

to limit the maximum consumption at each household

2013).

(and they are less costly than electricity meters). Since
the tariff is based on the installed capacity of these

3-2. Optimal Tariff for Electricity

devices, periodic meter readings are not required and
bill collection and accounting are simplified (Inversin,

Electricity has two characteristics that affect the tariff

1994).Cut-out connections enable the company to serve

VHWRQLWVFRQVXPSWLRQ7KH¿UVWUHIHUVWRWKHHFRQRPLF

the poorest customers who have minimal energy needs.

inefficiency to store electricity in high quantities. The

%3&/¶VFXWRXWFRQQHFWLRQVUDQJHEHWZHHQ135IRU

second characteristic concerns its transmission. While it

a 25W monthly subscription to NPR 179 for a 400W

can be conveyed to the consumers, it cannot be resold.

VXEVFULSWLRQ7KLV¿[HGWDULIIV\VWHPDOVRUHGXFHVFRVWV

Combining the two characteristics, it is concluded that it

by eliminating meter reading. Cut-out customers have

is not possible to charge consumers with prices that do

the option to upgrade to metered electricity if their energy

not correspond to their actual consumption (Houthakker,

demand increases, in which case they pay between NPR

1951).

<Table 2> BPCL Tariff Rates
A. Cut-out consumers
Rs./month*

Subscribed demand (Watts)

End-use

25

19

Lighting, radio/cassette player

50

39

Lighting, radio/cassette player

100

66

Lighting, radio/cassette player, TV

250

116

Lighting, radio/cassette player, TV, low-wattage cooking

400

179

As above

B. Metered consumers
Subscribed
demand (Watts)

Monthly charge
Rs./month*

Energy Charge
(Rs./kWh)*

Excess Energy
Charge (Rs./kWh)*

500

89

1.75

5.2

Lighting, radio/cassette player,TV,
low-wattage cooking, business

600

107

1.75

5.2

As above

700

125

1.75

5.2

As above

800

142

1.75

5.2

As above

900

160

1.75

5.2

As above

1,000

178

1.75

5.2

As above

End-use

C. Industrial consumers
Off peak consumers
Peak consumers
Demand
(kVA)
Monthly Demand charge Rs./month* Energy Charge (Rs/kWh)* Monthly Demand charge Rs./month* Energy Charge (Rs/kWh)*
Up to 5

75

1.7

135

1.75

5 to 15

90

1.7

135

1.75

100

1.7

135

1.75

Above 15

7KHDYHUDJHFRQYHUVLRQUDWHIRU86'ZDV135LQ-XO\
6RXUFH%&3/  DQG%DVWDNRWL 
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Moreover, the tariff policy is associated with the costs
that electricity supply yields. Such costs are related to the

is provided by Kaiser (2000), with reference to the low
price of electricity in Armenia.

actual cost of electric current, costs of operation (wages,
depreciation, interest, etc.), consumer costs and other
costs such as management expenses. Nevertheless, due

3-3. Problems Experienced with the Present
Tariff Rates

to the nature of the resource, the prices of electricity
ÀXFWXDWHDORWDFFRUGLQJWRWKHFKDQJHVLQWKHGHPDQG

,Q%3&/VHQWDQHZWDULIISURSRVDOWRWKH1($

(for example, low-demand at night and high demand in

VHH%3&/ ,QWKLVGRFXPHQW%3&/VWDWHVWKDW

the afternoon). Usually, the consumers pay an average

the present tariff rates are well below the average cost

price that is not the same as the wholesome price of

of distribution and claims that most of the metered

electricity (Allcott 2009). The simplest tariff system is the

consumers are willing to adapt to the standard NEA

ÀDWUDWHZKHUHWKHFKDUJHVDUHSURSRUWLRQDOWRWKHWRWDO

WDULIIV2QWKHRWKHUKDQGWDULIIVKDYHQRWEHHQLQFUHDVHG

consumption. This scheme however, does not allow the

in the last 16 years. The problems experienced with the

industry to adjust its capacity to the preferences of the

SUHVHQWWDULIIUDWHVWKDW%3&/HQOLVWVDUH

consumers.
%3&/LVH[SHULHQFLQJ¿QDQFLDOORVVHVEHFDXVHRI
Nevertheless, the two-part tariff includes two

its low tariff rates;

components; the standing charge and the unit price,

%3&/FRQVLGHUVWKDWLWLVQHFHVVDU\WRDOLJQLWV

which is related to the actual consumption. This kind of

tariff structure with NEA’s tariffs since it is planning

WDULIILVXVXDOO\DFFXVHGIRUHFRQRPLFLQHI¿FLHQF\GXH

an expansion to areas where the NEA is providing

to the peak load difficulties. Finally, the block tariffs

services; and

refer to “blocks” of consumption with different charges

3. There is an excessive demand for energy services.

each. Similarly, a common practice is the inclining
EORFNUDWH ,%5 SULFLQJZKHUHWKHFKDUJHUHPDLQVÀDW

%3&/HVWLPDWHGDORVVLQUHYHQXHRI5VSHU

up to a certain threshold (over a day month or other

N:KDQGDILQDQFLDOORVVHYHQLQRSHUDWLRQ%3&/

time frame) and increased after this is surpassed. This

sells electricity at an average billing rate of Rs. 4.52

allows the consumers to adjust their consumption to

SHUN:K1HYHUWKHOHVVLWVSURGXFWLRQFRVWVDUH5V

avoid facing higher costs. It has been argued that the

SHUN:K2QWKHRWKHUKDQG%3&/FODLPVWKDW

lack of knowledge on how to respond to time varying

the need to increase the electricity tariff is not only to

prices does not allow capture the benefits that this

finance its electrification expansion in licensed areas

systems is designed to entail (Piete et al., 2009). The

EXWDOVRWRDFKLHYHDUHWXUQRQLQYHVWPHQW 52, 

decision for the optimal tariff on electricity should

7KHUHYHQXHSHUXQLWUHTXLUHGWRDFKLHYHWKLV52,LV

take into both the consumer and the producer side.

Rs. 11.87. Currently, the tariffs are based on wattage

The level of the charges should correspond to securing

subscribed, but the company is proposing a tariff based

the vitally of the producer, in terms of covering the

on Amps subscribed in order to encourage costumers to

FRVWVIRUPDLQWHQDQFHRYHUKDXODQGSURGXFWLRQ2Q

improve their own power factor. The Amps have been

the other hand, the level of the tariff should secure that

calculated for a nominal voltage of 220 V. The proposed

consumers have access to resource and they can obtain

new tariffs are shown in Table 3. Note that the 25 and

suffice amount of energy to meet the needs of their

50 watt current categories cater for rural consumers

household. If the tariff for electric power is low, the

ZLWKWKHORZHVWLQFRPHOHYHOV%3&/LVSURSRVLQJDQ

efficient use of energy will be discouraged. Evidence

increase of 57.89% and 58.97% respectively and for
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consumers using more energy more than 100% increases

headrace tunnel carries water for irrigation (max 0.688

are proposed since high-energy consumers prefer the

m3V WKHRIIWDNHIRUZKLFKLVDWWKHVXUJHVKDIW VHH

meter option rather than the cut-out option.

Picture 5) and diverted to the gravity irrigation system (see
Picture 6). The excess water from the headrace is used for
LUULJDWLRQDQGEHQH¿WVDURXQGKRXVHKROGV7KHSODQW

7HFKQLFDO6SHFL¿FDWLRQV

JHQHUDWHV0:DWGHVLJQÀRZRIP3VHFDQG
Figure 5 presents a cross-sectional view of the

PGHVLJQJURVVKHDG%3&/KDVVWDUWHGDQXSJUDGHWKH

hydropower and rural electrification projects in the

project because the residual life of the electromechanical

AHREP area. A concrete gravity diversion weir 6 metres

HTXLSPHQWLVVKRUWDQGLVLQWKH¿QDOVWDJHVRIFRQVWUXFWLRQ

high and 60 meters long founded on rock was constructed

After the upgrade, the installed capacity of the project

across the Andhikhola river in order to divert water

will be 9.4 MW. Additional water will also be released

through the intake structure on the left bank of the river (see

for irrigation increasing the total irrigated area to 599

Picture 2). This water passes through a short intake canal,

hectares. A Detailed Project Report has been completed

33.5 m long settling basin, and a 16.8 meter long close

and the contractors for all the project components have

transition section before it enters into a 1.3 kilometre-long

been selected. A power generation license has been

horizontal tunnel, and through the penstock pipe along

obtained and a Power Purchase Agreement has been

the vertical drop shaft 4 meters in diameters (see Picture

signed with the NEA. The power generated from the plant

3) and 234 meters down to the underground power-house

will be released through a 33 kV line with interconnection

(36.9 m × 6.6 m × 10.9 m) (see Picture 4). A 1.1 km long

at1 32 kV at Syangja Substation near Rang Khola. Rs.

horizontal tailrace tunnel conveys the tail water into the

774 million has been spent in the project till the end of FY

Kaligandaki River. The power from three 1.7 MW Pelton

2069-70. The International Financing Corporation (IFC)

turbines and generators is transmitted through 33 KV

DQG0HJD%DQN/WGDUHILQDQFLQJWKHXSJUDGHSURMHFW

transmission line connecting the existing NEA line to

2ULJLQDOO\WKHFRPPLVVLRQLQJRIWKHXSJUDGHGSODQWZDV

%XWZDO6XEVWDWLRQDQGWR0:-KLPUXN+\GURSRZHU

planned for April 2013. Due to unforeseen circumstances

Project through a 33 kV line and the local distribution

on the account of certain technical and geological issues,

system for rural electrification. It should be noted that

the project was delayed and has led to increment in

this is a multipurpose project where water is tapped off

the project cost. The construction works continue and

before the penstock and is provided for agriculture, which

the commencement of commercial operation for the

LUULJDWHVKHFWDUHVRIODQGLQ7XOVL%KDQM\DQJDUHDRI

XSJUDGHGSODQWLVH[SHFWHGE\PLG %3&/

Syangja District and Asardi area of Palpa District. The

2014).

<Table 3> BPCL Proposed New Tariffs
A. Cut-out consumers

B. Metered consumers

Wattage
(proposed Amps)

Present
Rs./month*

Proposed for
Amps Rs./month*

Percentage
increase (%)

25 (0.15)

19

30

57.89

50 (0.3)

39

62

58.97

100 (0.6)

66

130

96.96

250 (1.5)

116

300

158.62

400 (2.5)

179

480

168.156

Minimum monthly charge:
Meter Capacity
Up to 5 Ampere
15 Ampere
30 Ampere
60 Ampere
Three Phase Supply
Up to 10 kVA
Above 10 kVA

Minimum
charge
121.6
554.8
1,208.4
2,682.8
6,688.0
10,488.0

7KHDYHUDJHFRQYHUVLRQUDWHIRU86'ZDV135LQ-XO\
6RXUFH%&3/  
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6RXUFH,QYHUVLQ  %3&/ 

<Figure 5> General Design of the Scheme

6RXUFH%3&/ 

6RXUFH%3&/ 

<Picture 4> Power House

6RXUFH%3&/ 

<Picture 2> Intake and the Settling Basin

6RXUFH%3&/ 

<Picture 3> Drop Shaft for Penstocks
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<Picture 5> Shaft

6RXUFH%3&/ 

<Picture 6> Irrigation System

DFWLYLWLHVDWORFDOOHYHOUHÀHFWWKHWUHQGVLQHPSOR\PHQW

III. The Case Study

and production at the national level. Agriculture is
the most important economic activity and provides

1. Exogenous Factors

employment to a high proportion of the population in
In this section, we provide an overview of Nepal’s

the region. Let’s not forget that one of the important

national-level economic, social, political, environmental,

features of the project is that part of the water is used

and technological dimensions. These exogenous factors

in irrigation activities that (as it will be explained later)

will allow the understanding of the general context in

increase the agricultural output, levels of income,

which the project has been carried out.

employment, and food security.

1-1. Economic Factors
1-1-1. Economic Growth and Structural Change
$FFRUGLQJWRWKH:RUOG%DQNWKH1HSDOHVH*URVV
Domestic Product (GDP) was 19.21 billion US dollars
in 2012. Nepal’s GDP value represents 0.03 of global
GDP value. Specifically, the average country GDP
for the period between 1960 and 2012 was 4.29 USD
%LOOLRQIURPXQWLOUHDFKLQJDQDOOWLPHKLJK

6RXUFH&,$:RUOG)DFWERRN

RI86'%LOOLRQLQDQGDUHFRUGORZRI

<Figure 6> Nepal’s Labor Force Percentages by Occupation (2010)

86'%LOOLRQLQ7KH*'3YDOXHIRUWKHGHFDGHLV
<Table 5> Nepal's GDP by Sector

reported in Table 4.
<Table 4> GDP of Nepal between 2004 and 2013
(current million USD)

2004

2005

2006

2007

2008

7,274

8,130

9,044

10,326

12,545

2009

2010

2011

2012

2013

12,900

15,994

18,850

19,207

19,294

6RXUFH:RUOG%DQN,QGLFDWRUV

Agriculture

35,7%

Industry

14,9%

Services

49,4%

6RXUFH$VLDQ'HYHORSPHQW%DQN

2QWKHRWKHUKDQG1HSDO¶VHFRQRP\LVKHDYLO\
dependent on the Indian economy (especially in terms
of remittances of foreign workers). In fact, it has been
documented that in AHREP’s project area a number

As shown in Figure 6 and Table 5, the majority of

of men (mainly young ones) have migrated either

Nepal’s (approximately 75% in 2010) population is

permanently or temporarily outside the community

employed in agricultural sector, providing a 35.7%

in search of employment (Inversin, 1994). In terms

of country’s GDP. Agriculture is Nepal's principal

of economic development in social services and

economic activity, with rice and wheat being the main

infrastructure, Nepal has not made dramatic progress.

food crops. With reference to land use, roughly 20%

However, the operation of AHREP (and other MHPs)

of the total area can be cultivated, 25% is forested and

in the local level implied the construction of much

PRVWRIWKHUHVWLVPRXQWDLQRXV )$2 $OOWKHVH

needed infrastructure for energy production. Figure 5

¿JXUHVDUHLPSRUWDQWWRDVVHVVWKHLPSDFWWKDW$+5(3

depicts how Nepal’s GDP has evolved between 2004

has had in the local communities. The economic

and 2013. It is evident that there is a positive and stable

Nepal The Andhikhola Hydel and Rural Electrification Project

●

425

trend. Producing more goods and services implies that

evident that more jobs, energy and food production will

the demand for energy is also increasing. As discussed

be required overtime in Nepal. It can be expected that

in the first section, AHREP and similar projects are

projects like AHREP will play an important role in the

needed to cover the increasing demand for energy in

satisfying increasing population’s needs.

Nepal.

6RXUFH:RUOG3RSXODWLRQ5HYLHZ
6RXUFH:RUOG%DQN,QGLFDWRUV

<Figure 8> Nepal Population Chart

<Figure 7> Nepal GDP Trend between 2004 and 2013
<Table 6> Rural Urban Population

1-1-2. Population Movement and Urbanization
%DVHGDJDLQRQWKH:RUOG%DQNVWDWLVWLFVWKHWRWDO
population of Nepal is estimated to be 27,474,377, with
population growth rate being 1.596% and the median

Area

Population

Percentage

Rural

22,803,732

83.0

Urban

4,670,644

17.0

Total

27,474,377

100

6RXUFH&,$:RUOG)DFWERRN

age 21.6 years. More specifically, female and male
median age is 22.5 years and 20.7 years respectively.

1-2. Social Factors

Nepal has a large young population, with only 4.4%
of the total population being more than 65 years old.

1-2-1. Income Inequality

In absolute numbers, there are 681,252 females and
597,628 males over 65 years old. With reference to

Nepal remained in the same ranking position in the

other age groups, 61% percent of the population is

latest Human Development Report  6SHFL¿FDOO\

between 15 and 64 years old, and 34.6% is less than

it remained in the 157th position among the group of

\HDUVROG%LUWKUDWHLVHVWLPDWHGWREHELUWKV

South Asian countries, while Sri Lanka achieved the

per 1,000 people, whereas the infant mortality rate

best (92nd place) position. Although human development

has been estimated to bee 44.54 deaths per 1,000 live

UDQNLQJGLGQRWFKDQJHDGHFUHDVH±IURPLQ

births. Moreover, life expectancy at birth is estimated

2012 to 44.2 % in 2012 - has been observed in the

to be 67.44 years and 64.94 years for females and

percentage of Nepali population living under multi-

males accordingly, with death rate being 681 deaths per

dimensional poverty, according to the report prepared

100,000 people. Figure 8 depicts Nepal’s population

by the United Nation Development Program (UNDP)

growth over the last four decades and a projection of

(2012). Figure 8 shows Nepal’s HDI total score and the

population growth till 2100, while Table 6 contains

three tiers of human development, i.e. education, health

information about urban and rural distribution. It is

and income.
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number of 105,685 children (45,740 males and 59,945
females) remained out of school in 2011. The numbers of
uneducated children fell significantly in 2012 and 2013
with 81,526 and 45,137 children being out of school
respectively. The main reason for this change has been
the School Sector Reform Program (SSRP) Project for
Nepal 2009-15. Its aim is to improve access and quality of
6RXUFH8QLWHG1DWLRQV'HYHORSPHQW3URJUDP+XPDQ'HYHORSPHQW5HSRUW

school education (mainly basic education) particularly for

<Figure 9> The Human Development Index (HDI) of Nepal

children from marginalized groups. The project has three
FRPSRQHQWV

In addition, it is indicated in the report that there is
some improvement in the Gini coefficient. Nepal’s

1. Basic education,WVJRDOLVWRJXDUDQWHHDFFHVVWR

LQFRPH*LQLFRHI¿FLHQWIRUZDVZKLOHLWZDV

and quality basic education for all children in age

WZR\HDUVDJR7KH*LQLFRHI¿FLHQWVKRZVWKHH[WHQW

group 5-12, prepare pre-school-age children through

to which individual and household income distribution

Early Childhood Education and Development for

deviates from a perfectly equal distribution. A decrease

basic education and deliver basic numeracy and

in Gini index implies an improvement in income

literacy to youths and adults.
2. Secondary education,WVJRDOLVWRLPSURYHDFFHVV

distribution.

WRVHFRQGDU\HGXFDWLRQE\¿QDQFLQJWKHH[SDQVLRQRI
1-2-2. Education Level and Equality of Opportunity

physical facilities and targeted scholarship schemes.
3. Institutional capacity strengthening,WVJRDOLV

2YHUWKHODVWIHZ\HDUVDFRQVLGHUDEOHLPSURYHPHQW

to improve the capacity of SSRP implementation

has been observed in educational conditions across the

agencies and its partners to enhance delivery and

country. Literacy for people over 15 years old has been

monitoring of educational services and products.

reported to be 60.3% overall, 46.3% for females and
73% for males (Census 2010). It is worth mentioning

2YHUDOOWKHSURJUDPKDVPDGHJRRGSURJUHVVLQDOOLWV

that there were about 300 schools and two colleges

NH\SHUIRUPDQFHLQGLFDWRUVD VWDUWLQJIURPD

with approximately 10,000 students in 1951, whereas

baseline of 73%, the Enrolment Rate (NER) for basic

nowadays the number of the schools has been increased

education has increased to 86.3 %, surpassing the end of

to 49,000 (including higher secondary). The number of

program target of 85% for the year 2015; the NER for

the colleges has been increased to 415, whereas there

primary education is 95.5%, and is approaching the target

KDYHEHHQHVWDEOLVKHG¿YHXQLYHUVLWLHVDQGWZRDFDGHPLHV

of 99%; b) the completion rates for primary and basic

of higher studies. Approximately 7.2 million students are

education (77.6% and 63.8%, respectively) are on track

enrolled in those schools and colleges, served by more

to reach the end of program targets; and c) Nepal has

than 222,000 teachers. Despite the improvements, there

achieved gender parity in net enrollment forprimary, basic

DUHVWLOOVLJQL¿FDQWSUREOHPVDQGFKDOOHQJHVPDLQO\ZLWK

DQGVHFRQGDU\HGXFDWLRQ %KDWWD $OWKRXJKWKHUH

regards to education management, quality, relevance

is no evidence available linking education to the AHREP,

and access. Issues of social disparities (gender, ethnicity,

there is an evidence in the literature that lighting provided

location and economic class) are yet to be eliminated,

by the MHP electricity allows school-going children to

whereas the problem of resource crunch needs yet to

study more comfortably and conveniently than to do so

EHUHVROYHG%DVHGRQWKH:RUOG%DQNVWDWLVWLFVDWRWDO

ZLWKNHURVHQHEDVHGOLJKWLQJ VHH%DQHUMHHHWDO 
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1-3. Political Factors

establishment of businesses, and production. Nepal's
unstable political situation during the previous years

3ROLWLFDOLQVWDELOLW\FDQEHLGHQWL¿HGDVRQHRIWKHPRVW
serious obstacles for Nepal’s growth and development.

has been another serious constraint for companies to get
involved with business activities in Nepal.

In recent years, Nepal has faced a number of major
political changes. In 2008, the monarchy was abolished

1-4. Environmental Factors

after the civil war that started in February 1996 when the
Communist Party of Nepal-Maoist led an insurrection

1-4-1. Environmental Pollution

against the monarchy aiming to install a one-party
communist regime. The king of Nepal transferred power
to a political coalition called the Seven Party Alliance in

1HSDOFDQEHGLYLGHGLQWRWKUHHEURDGHFRORJLFDO]RQHV
(i) lowlands, (ii) midlands, and (iii) highland.

April 2006. The Maoists and the Seven Party Alliance
reached a peace agreement in November 2006 and

The lowland region of Terai produces an agricultural

established a coalition government. In May 2012, the

surplus, supplying the food-deficient hill areas as well.

constitutional assembly was dissolved after a four-year

Himalayan Region (highlands) ranges between 4877 -

disagreement in relation to fair representation of ethnical

8848 m, including 8 of the highest 14 in total summits

and political ideologies within the draft constitution.

in the world, with an altitude of more than 8000 meters.

%HWZHHQ 0D\  DQG 0DUFK  1HSDO¶V

The mountainous region covers about 64% of the whole

government remained without a parliament (Nepal and

FRXQWU\2QWKHRWKHUKDQGWKHORZODQGUHJLRQRI7HUDL

-DPDVE%HUJQHU%LJJVHWDO 

covers a 17% of the total land area approximately (see
Figure 10).

As indicated by the relevant Corruption Perceptions
Index (CPI), produced by Transparency International,
in 2013 Nepal has experienced an important decrease in
corruption levels. Nepal gained 23 positions in the CPI
ranking; from the 139th place in 2012 to the 116th place
in 2013, achieving score 27 and 31 respectively.2) The
report included 176 countries in 2012 and 177 countries
in 2013. According to the report of Transparency
International, 90% of Nepal’s population considers
that political parties are more than average corrupted
(corrupted or highly corrupted), whereas an 85% of the
population considers public officials and servants as
corrupted or highly corrupted. The lack of transparency
and well defined and protected property rights (being

6RXUFH&KKHWULHWDO S

<Figure 10> Map of Nepal Showing the 3 Ecological Zones
(Mountains, Hills, and Terai)

XQGHUPLQHGE\WKHMXGLFLDOV\VWHPZKLFKLVVLJQL¿FDQWO\
DIIHFWHGE\FRUUXSWLRQDQGSROLWLFDOLQÀXHQFH WRJHWKHU

Nepal is characterized by a wide number of environmental

with the existence of bureaucracy and corruption

issues, the most important of which can be summarized

cause significant obstacles for private investments,

DVIROORZV L ZDWHUSROOXWLRQPDLQO\GXHWRVHGLPHQWDWLRQ

2) Higher scores and ranking positions imply lower levels of corruption.
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and discharge of industrial effluents, and firewood

sectors (such as residential, industrial, and hydropower

consumption as a main source of energy; (ii)

JHQHUDWLRQ FDQQRWQHFHVVDULO\EHFRYHUHGE\WKH±

deforestation and land degradation, mainly due to

WHPSRUDOO\DQGVSDWLDOO\±DYDLODEOHZDWHUVXSSO\

firewood consumption, floods, soil erosion, stagnant

According to the available statistics, approximately

agricultural output, population growth, and infrastructure

78% of the country’s average flow is available in the

projects; and (iii) air pollution, with indoor pollution from

four major basins, whereas another 9% and 13% is

firewood consumption being a significant problem for

available in the medium basin areas and the numerous

households’ health. Regarding deforestation, it is worth

small southern rivers of the Terai respectively. Time-

mentioning that the forest cover declined from 45% of

wise, it is estimated that about 74% of the total annual

the total land area in 1966 to 29% in 2000 (USLC, 2005).

surface flow occurs between June and September.

Moreover, it has been estimated that about 1.5 million

Figure 11 illustrates the distribution of water availability

tons of soil nutrients are lost annually as a result of soil

and population in the basin areas of Nepal. As it can

HURVLRQDQGÀRRGLQJ

be seen, due to the imbalanced distribution of water
<Table 7> Drainage Area and Estimated Runoff from Nepal's
Main Rivers

1-4-2. Water Resources
According to the Government of Nepal, the country

Length
(km)

River

has a water availability of about 225 billion m3 per

Drainage area(km2) Estimated runoff(m3/sec)
Total

Nepal

From all
basins

From
Nepal

DQQXPZKLFKLVHTXLYDOHQWWRDQDYHUDJHÀRZRIDERXW

Mahakali

223

15,260

5,140

698

247

7,125 m3V7DEOHUHSRUWVWKHWRWDOGUDLQDJHDUHDDQG

Karnali

507

44,000

41,890

1,441

1,371

Babai

190

3,400

3400

103

103

the estimated runoff from the main rivers of Nepal. It is

West Rapti

257

6,500

6,500

224

224

estimated that all rivers has a drainage area of 194,471

Narayani

332

34,960

28,090

1,753

1,409

km2, 76% of which lies within the country of Nepal

Bagmati

163

3,700

3,700

178

178

(WECS, 2003). However, it should be noted that despite

Sapta Koshi

513

60,400

31,940

1,658

878

the abundant availability of water, access to water

Kankai

108

1330

1330

68

68

resources might vary in terms of time and space (WECS,
2011). Therefore, the demand of water from basic

Kankai
Karnali 1%
1%
Bagmati
2%
W. Rapti
3%
Babai
1%

Southarn
13%

Other

24,291

24,291

1,001

1,001

Total

194,471

147,181

7,125

5,479

6RXUFH:(&6 S

Population (2011)

Mahakali
10%

Mahakali
2%

Karnali
9%

Southarn
41%

Narayani
19%

Karnali
20%

Koshi
23%

Narayani
26%

SurfaceWater Availabillity

Kankai
1%

Koshi
12%
Karnali
1%

Babai
Bagmati
W. Rapti 2%
8%
5%

6RXUFH:(&6 S

<Figure 11> Basin-wise Distribution of Water Availability and Population in Nepal
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availability and population, an excessive availability of

computers, pharmaceuticals, scientific instruments, and

water is observed in some basins, whereas other basins

electrical machinery. This is one of the main reasons of

DUHFKDUDFWHUL]HGE\VLJQL¿FDQWGH¿FLW

the economy’s slow growth.

2QWKHRWKHUKDQGOLPLWHGDFFHVVWRGULQNLQJZDWHULV
one of the main health hazards in the country. It has been

2. Water and Energy Governance and Institutions

estimated that approximately one-third of the nation's
city inhabitants and two-thirds of all rural dwellers do

,QWKLVVHFWLRQWKHGLUHFWDQGLQGLUHFWLQÀXHQFHVWKDW

not have access to clean water. In addition, an average of

institutional factors have on the project are analyzed.

0.4 million tons of solid waste per year is released by the

These institutional factors can be divided into legal,

urban areas mainly because of untreated sewage. Despite

administrative, and policy elements (Saleth and Dinar,

pollution and supply issues, water is the most important

2004). The evolution of these factors is assessed

natural resource of Nepal. Nepal has ample water

and the influence of such institutional factors on the

resources, being the second richest country in water

$QGKLNKROD+\GHODQG5XUDO(OHFWUL¿FDWLRQ3URMHFWLV

UHVRXUFHVDIWHU%UD]LOZRUOGZLGH7KHVHDUHIUHVKZDWHU

investigated.

resources, mainly from glaciers, lakes, and rivers, since
Nepal has no access to sea. Water is used mainly for

2-1. State/Administration

household and agricultural purposes, whereas hydroelectricity plans are constantly constructed across the

The role of the state as originator and decider of key
policies in relation to the water sector in Nepal has

country.

been rather weak. Political instability has provoked
1-5. Technical Factors

lack of enduring government and a record of changing
institutional structures. Thus, the structure of ministries

In 2011, Nepal had a percentage of 0.3 % as a

DQGGHSDUWPHQWVLVQRWYHU\ZHOOGH¿QHGDQGWKHH[DFW

share of GDP for Research and Development (R&D)

responsibilities of specific institutions are not clear

expenditures, compared to an only 0.05% of the GDP

%DUWWOHWHWDO1HSDODQG-DPDVE%LJJVHW

in 2008 (see Figure 12). However, according to World

al., 2013).

%DQNGDWD1HSDOKDVDPLQLPDOFRQWULEXWLRQWRKLJK
technology product exports in sectors such as aerospace,

The process of policy and project implementation
in the water sector follows a top-down approach.
Approximately 70% of the annual budget of the
government comes from bilateral and multilateral donors
in the form of loans and grants. The finance ministry
distributes the budget and dictates what the National
Planning Commission (NPC) can plan for. The NPC and
the line ministries define the expenditure program and
then implement it at district level. The Water and Energy
Commission Secretariat (WECS) is concerned with water
and energy policy at the national level. Its intended role

6RXUFH:RUOG'HYHORSPHQW,QGLFDWRUV 

<Figure 12> R&D as GDP% for 2008-2010
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was to work in the design of policy (e.g. for irrigation,
energy, environment, agriculture, and livestock) to be

1RWH*RYHUQPHQWLQVWLWXWLRQVDUHLQEOXHDQGSULYDWHLQVWLWXWLRQVDUHLQUHG7ZRZD\DUURZVLQGLFDWHFRPPXQLFDWLRQFRRSHUDWLRQRQEXGJHWVSURMHFWVDQGSROLF\
frameworks.
6RXUFH%DUWWOHWHWDO S

<Figure 13> National Development and Water Institutions in Nepal

implemented by other relevant ministries with each of the

(2010), the WECS has in reality no budgetary power,

Secretaries sitting on the Water and Energy Commission

and in order to approve projects it has to go through other

chaired by the Minister of Energy. The National Water

ministries. In addition, several institutional measures and

Resources Development Council (NWRDC) sets policy

reforms at local level stated in the plan have not been

guidelines both for the line ministries and WECS on

implemented.

water resource issues. The WECS communicates with all
relevant institutions, including the donors (see Figure 13).

At the national level, political parties have made

The WECS was in charge of writing the Nepal’s National

commitment to prioritizing the hydropower sector.

Water Plan (NWP) published in 2005. In paper, the NWP

Nevertheless, at local level, the commitments are not

provided the WECS with greater authority in policy

fully understood and by local political actors. Local

formulation, implementation, inter-agency planning

communities expect from the hydropower developers

related to water resources, as well as budgetary oversight.

to play the role of the State at the local level (e.g. the

Nevertheless, implementation of the NWP remains

promotion of infrastructure development like support

minimal and its mandate remains weak due to continuous

to school, road, irrigation, electricity supply, etc.) that

changes in the government structure, continuing political

increases the costs and renders the projects unfeasible

XQFHUWDLQW\DQGDODFNRIFDSDFLW\$FFRUGLQJWR%DUWWOHW

%3&/ 
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example, the Irrigation Act of 1961 was the first legal

2-2. Laws and Administration

IUDPHZRUNVSHFL¿FDOO\IRULUULJDWLRQ ODWHUUHSODFHGE\
the Canal, Electricity and Water Resource Act 1967).

2-2-1. Water Sector Legislation

Since the 1990s, water related policies have allowed
The current water legislation in Nepal entails

community participation and private sector involvement

customary rights and statutory laws. The 1854 Civil

in decision-making and the participation of users in

&RGH 0XOXNL$LQ ZDVWKH¿UVWVWDWXWRU\ODZUHJXODWLQJ

the management of their water supply and irrigation

water resources policies in Nepal. In order to avoid

systems in clear contrast to the previous centralized

GLVSXWHVWKLVODZGH¿QHGUXOHVRQZDWHUGLVWULEXWLRQE\

system of governance that primarily satisfied the

linking water usage rights to land ownership and prior

LQWHUHVWVRIUXOLQJHOLWHV2QHRIWKHPRVWLPSRUWDQW

appropriation rights of existing irrigation systems over

pieces of legislation in Nepal is the Water Resources Act

newly constructed systems. In the mid 1950s, five-

of 1992. This Act provides the legal framework for the

year plans of planned development were introduced in

utilization, conservation, management, and development

Nepal and triggered a number of policy interventions

of water resources (Nepal and Jamasb, 2012). Table 8

in water resource sectors including irrigation. For

presents the policies, acts, and regulations that comprise

<Table 8> Water Legislation in Nepal
Act or policy

Features
a. First comprehensive statutory law providing administrative procedures and legal frameworks

The Civil Code 1853

b. Linked water usage rights to land ownership within canal command area
c. Provisioned ‘prior appropriation rights’ of existing irrigation canals over newly constructed canals

Irrigation Act 1961

a. Laid foundation for legal framework specifically for irrigation

Canal, Electricity and Water
a. Introduced the concept of water tax and licensing
Resources Act 1967
a. Specified that ownership of all water resources including irrigations rests on the state and its use should be
permitted by the state
Water Resources Act 1992

b. Provisions for water users’ organizations (WUOs) and recognized them as autonomous bodies with perpetual
succession
c. Enabled agency-managed irrigation systems and farmer-managed irrigation systems to sustain their
irrigation systems through cost-recovery mechanisms particularly ‘operation and maintenance (O&M) costs
a. Provisions for formation and registration of WUOs; information to be furnished in WUO constitution and
provisions for necessary amendments

Water Resource Regulation
b. Promotion and regulation of judicious and beneficial use of water resources and paying of water fee to the
1993
government for obtaining permission to provide services for irrigation
c. Provisions for water resource utilization disputes
a. Prohibits other use of irrigation water in the system except agricultural purposes
b. Provides procedures for registration, election and dissolving of WUO executive committee
Irrigation Regulation 1999

c. Sets remits of WUOs including functions, responsibilities and rights and renewal of WUO license
d. Defines procedures for establishment of O&M fund and delineate procedures and conditions for management
transfer of irrigation systems to local users including joint management
a. Prioritizes development of storage type of irrigation for agricultural diversification, intensification and
commercialization

Irrigation Policy 2003

b. Adds emphasis in developing institutional capacity of water users for sustainable use of irrigation resources
and enhancing knowledge, skills and technical capabilities of human resources
c. Strengthening capabilities of WUOs and effective participation of users in planning, construction, and
management of irrigation systems

National Water Plan 2005

a. Provides the WECS with greater authority in policy formulation, implementation, interagency planning related
to water resources, as well as budgetary oversight

6RXUFH%DVWDNRWLDQG6KLYDNRWL 
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the current legislation of water resources in Nepal

resources in the transition towards industrialization

%DVWDNRWLDQG6KLYDNRWL *RYHUQPHQWOHJLVODWLRQ

(Nepal and Jamasb, 2012). Table 9 presents a timeline of

lacks uniformity to establish a coherent development

the major electricity reforms in Nepal.

SURFHGXUHDQGFRQVLVWHQWZDWHUUHVRXUFHVSROLF\ %LJJV
<Table 9> Timing of Major Electricity Reforms in Nepal

et al., 2013).

1992

2001

2003

Water Resources
Community
Hydropower Development
Development
Electricity
Policy
Policy
Distribution by Laws

2-2-2. Electricity Sector Legislation
2QH RI WKH PRVW LPSRUWDQW PLOHVWRQHV IRU WKH
Nepalese electricity sector was the establishment of
the Nepal Electricity Authority (NEA) in 1985. The
NEA Act of 1984 created this important institution
by merging the Electricity Department, Electricity

· Water Resources Act
· Foreign Investment and
Technology Transfer Act
1992
· Electricity Act
· Industrial Enterprises Act
6RXUFH1HSDODQG-DPDVE S

%RDUGVDQGWKH1HSDO(OHFWULFLW\&RUSRUDWLRQ7KH
hydropower development policy of 1992 established

2-3. Institutional Reform

a legal framework and corporatized the power sector.
The Water Resources Act of 1992 and the Electricity

There is an evident need for deep institutional

Act with amendments made to the NEA Act of 1984

reform in Nepal both in the water and in the electricity

enforced this policy.

sector.The political turmoil of recent years has
provoked discontinued policies, uncertainty, and weak

The aim of the Electricity Act 1992 was mainly the

implementation of reforms. There is an overreliance

promotion of private sector participation in hydropower

on foreign aid. Water policy frameworks in Nepal are

production. For instance, any individual or corporation

fragmented and incoherent, and water governance

generating, transmitting and distributing up to 1000

LVLQHIIHFWLYH %LJJVHWDO 2QWKHRWKHUKDQG

KW volume is exempted frou license charges under

despite the efforts to reform the Nepalese electricity

WKLV$FW2EWDLQLQJDOLFHQVHLVPDQGDWRU\IRUDQ\

sector itsorganisation and structure remains uncertain

volume above 1 MW. Licensees are allowed to export

and unsustainable. The lack of political commitment to

electricity subject to the payment of an export duty.

reform along with a poor implementation of required

Although a monopoly was retained in the licensee

measures have halted the much-needed reforms in

distribution services areas, third-party entry is possible

the electricity sector (Nepal and Jamasb, 2012). In

if the performance of the licensee is unsatisfactory. The

consequence, Nepal is less attractive to potential foreign

Electricity and Tariff Fixation Commission (ETFC) was

investors (like China and India) that are interested in

established and NEA was made a licensee. The ETFC is

developing energy projects, but are unwilling to risk

IRUPHGE\DWOHDVW¿YHSHUVRQVLQFOXGLQJDUHSUHVHQWDWLYH

lost investments. In consequence, the development of

of the Government, an economist and those involved

hydropower sector is far below the expectation, and

in the generation, transmission and distribution of

Nepal is still a long way from a position where it is

electricity and supply. The Industrial Enterprises Act

able to attract and retain adequate investments for the

1992 was aimed to encourage industrial investment

VHFWRU %HUJQHU%3&/ 7KHWUDQVPLVVLRQ

and the Foreign Investment and Technology Transfer

network (i.e. the sector’s pillar) lacks the generation

Act 1992 promotes foreign investment and technology

capacity and appropriate planning. Local disputes related

transfer by making optimum use of natural and human

to land acquisition and environmental impact related
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to building transmission lines are the major obstacles

employment. Another interesting feature was that the

for the expansion of the electrical network. There is a

UMN developed at the same time what is known as the

disparity between the licenses provided for hydropower

Andhi Khola Project (AKP). This project is concerned

development and the means for power evacuation,

with irrigation development, resource conservation,

ZKLFKKDVOHGWRFRQÀLFWVEHWZHHQWKHGHYHORSHUDQGWKH

drinking water and sanitation, adult literacy, and non-

XWLOLW\FRPSDQ\2QWKHRWKHUKDQGKLJK¿QDQFLQJFRVWV

formal education. AHREP and AKP operate side by side

and demands from the local populations are identified

in the same geographical area. AHREP’s focus is on rural

as the major deterrents to the development of even the

HOHFWUL¿FDWLRQDQG$.3¶VIRFXVLVWRSURYLGHVXSSRUWLQJ

small projects being developed by domestic developers.

activities that contribute to the broader development of

Finally, huge paperwork requirements and significant

the region.

delays in the approval process further add to the slow
GHYHORSPHQWRIWKHK\GURSRZHUVHFWRU %3&/ 

2YHUDOOWKHLQVWDOODWLRQRI$+5(3VFKHPHUHVXOWHG
in socio-economic and environmental improvements
throughout the case study area. With regards to socio-

IV. Performance of the AHREP

economic improvements, access to irrigation and
electricity allowed households and small-businesses to

1. Generic Performance

HQMR\DZLGHUDQJHRIEHQH¿WVDFURVVYDULRXV¿HOGV L 
better health, (ii) better production quality and income,

Nepal remains in a state of energy crisis despite its

(iii) better conditions for education, (iv) employment

huge potential for hydropower production due to its

opportunities, and (v) more opportunities for local

geographical conditions (e.g. the Himalayas stretch across

FRPPXQLW\GHYHORSPHQW%HIRUHWKHLQVWDOODWLRQRI

north of the country and, as discussed in Section 1-4-2

AHREP plant, 57 hectares of land were irrigated mainly

in chapter III, Nepal has ample water resources). Due to

from natural springs (van Etten, van Koppen, and

its inability to produce electricity on a large scale, several

Pun, 2002). After the installation of the scheme, the

1*2VDQGDLGSURJUDPVDUHGHGLFDWHGWRGHYHORSLQJ

coverage of irrigated land increased to 282 hectares.

local renewable energy solutions, to supplying power

After completion of AHREP’s planned upgrade the

Nepal’s rural population. Small hydropower plants

expected coverage of irrigated land is 599 hectares.

producing up to 100kW, called Micro Hydropower

Access to irrigation yielded considerable benefits for

(MHP), are an important part of renewable energy

farm households, mainly through the considerable

SURMHFWV %DUU%HUJQHU $+5(3LVDFOHDU

increase in the agricultural production. At household

example of this kind of projects. Inversin (1994) explains

level, household gained access to water and electricity

that the UMN, which was responsible for AHREP’s

that allowed important activities such as washing,

development, was interested both in developing Nepal’s

cleaning, bathing, and cooking. Access to electricity

human resources and in the construction of energy

allowed a decrease in the consumption of “dirty” energy

infrastructure. Thus, the UMN planned it as a major

VXFKDVNHURVHQHDQG¿UHZRRGZKLFKLQWXUQUHVXOWHGLQ

component of an integrated rural development project.

WKHUHGXFWLRQRILQGRRUSROOXWLRQ2IFRXUVHGHFUHDVHG

The UMN estimated that the substitution of fuel-wood

consumption of these sources of energy yielded

IRUHOHFWULFLW\ZRXOGUHGXFHSUHVVXUHRQWKHIRUHVWV2Q

VXEVWDQWLDOEHQH¿WVPDLQO\IRUWKHORFDOHQYLURQPHQWDO

the other hand, using electricity for irrigation and agro-

conditions. In the following sections, we will provide

processing could increase the agricultural output of

a more detailed description of the main economic,

land in the region and at the same time, generate more

HQYLURQPHQWDODQGVRFLDOEHQH¿WV
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Kw (adjusted to 2013 price levels in US $) for the major

2. Economic Performance

small-scale hydroelectric projects in Nepal. As stated,
The cost for the installation of AHREP scheme was

AHREP has been estimated to have the lowest average

$280,000, which is a relatively low investment. Sources

cost, i.e. $655.62 per Kw. Thus, AHREP installation

of revenue for the sustainability of the scheme include

DSSHDUVWRSHUIRUPYHU\ZHOOLQWHUPVRIFRVWHI¿FLHQF\

electricity selling to NEA and financial support from
organizations such as the United States Agency for

According to van Etten, van Koppen, and Pun (2002),

,QWHUQDWLRQDO'HYHORSPHQW 86$,' DQG125$'

production was increased from two to three crops per

Local villagers contributed a 9% of the project’s total

year, leading in turn into significant improvements in

cost, mainly in form of labor supply and materials cost

food security and household income. Subsequently, the

for the construction of the dam. The scheme offers

increase in the household’s wealth and quality for life

low tariff access to electricity to about 100,000 people

resulted in a corresponding increase in the number of

across the case study area, including many low-income

livestock. Also, cropping intensification forced mainly

KRXVHKROGV 0DUWtQH]DQG YDQ +RIZHJHQ  

large-scale land and farm owners to hire more labor or

whereas another 4,000 people have gained access to

leasing out more land in favour of small-scale poorer

irrigation, leading to a substantial growth in production

IDUPHUV%XVLQHVVZLVHDFFHVVWRHOHFWULFLW\EHQHILWHG

and income levels. The royalty paid by the project is

the operation of small businesses, since surplus daylight

estimated to be approximately Rs 2.5 millions per year.

generation became available for a variety of activities,

This is equally shared between the central and local

such as milling, husking, spinning, agro-processing

government. Table 10 shows the capacity and cost per

techniques, and pump irrigation. In general, although the
installation of the new scheme had a positive impact on

<Table 10> Cost per kW for Small-scale Hydropower Projects
in Nepal
Project Name

Installed Capacity
(MW)

Cost per kW (adjusted to
2013) price levels, US $)

Indrawati 3

7.5

3442

Andhikhola

5.1

655.62

Khudi

3.5

2665.61

DOOFODVVHVRIWKHSRSXODWLRQUHODWLYHO\PRUHEHQH¿WVZHUH
observed for higher incone businesses and households.

3. Environmental Performance

Piluwa Khola

3

1830.99

Sunkosi Small

2.5

2012.15

Thoppalkhola

1.7

2988.03

Chakukhola

1.5

3452.79

AHREP plant appeared to have little environmental

Phemekhola

1

1838.54

LPSDFWEHFDXVHLWGLGQRWKDYHVWRUDJH %3&/ 

Sisnekhola

0.8

1471.91

whereas the headrace tunnel, the powerhouse and tailrace

Sangekhola

0.1

1692.97

Mailun Khola

5

2386.38

Belkhu Khola

2.2

1793.15

various tests that were carried out at various locations

Rahughat

27

3322.05

yielded a satisfactory level of quality. Moreover, the
settling basin side to allow free passage of aquatic species

Sunkosi

10

778.55

Puwakhola

6.2

3416.12

Chatara

3.2

964.02

Panauti

2.4

1063.23

6RXUFH$GDSWHGIURP%HUJQHU 

Although there was no formal environmental assessment
during the planning of the project, the installation of

are all beneath the earth. With reference to water status,

KDGSURYLGHGDILVKODGGHU2YHUDOOWKHUHKDVQRWEHHQ
detected any negative impact on river’s biodiversity3) and
pest flora and fauna. Finally, AHREP project has been

3) There are not any recorded rare endangered species across the project area.
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complying the downstream environmental flow as per

*XUXQJDQG2K 7KHVLJQLILFDQWUHGXFWLRQRI

government acts and regulations when licenses were

¿UHZRRG DPRQJRWKHU³GLUW\´VRXUFHVRIHQHUJ\ XVHFDQ

released, resulting in a release of adequate environmental

be observed in Table 11 in the case study area of Tangting.

ÀRZGXULQJWKH\HDU1RFRQÀLFWLQWKHGRZQVWUHDPÀRZ
regime has been detected. Further, no sedimentation

To mention another example, the installation of MHP

problem has been detected in the upstream of the river

plants has a strong mitigation effect on climate change.

nor is there erosion problem in the project area and the

$FFRUGLQJWRDVWXG\FDUULHGRXWE\%DQHUMHH6LQJK

project included a reforestation program in the project area

DQG6DPDG  DSSUR[LPDWHO\PLOOLRQNJRI&22

for erosion control and protection of the environment. In

are reduced every year by MHP connected households

DGGLWLRQ%3&/KDVH[WHQGHGLWVFHUWL¿FDWLRQVFRSHIURP

in Nepal that switch from biomass sources of energy

4XDOLW\DQG(QYLURQPHQWDO0DQDJHPHQW6\VWHP,62

consumption such as kerosene and firewood to hydro-

DQG,62WR2FFXSDWLRQDO+HDOWK

HOHFWULFLW\7KLVLVDUDWKHUVLJQL¿FDQWDPRXQWJLYHQWKDW

DQG6DIHW\0DQDJHPHQW6\VWHP,62%3&/

there are still only a small percentage of households

is the first hydropower company that has been certified

connected with hydro-electricity plants.

for occupational health and safety management system
%3&/ 

4. Social Performance
With regards to positive environmental impacts,
although there is no evidence on the specific project,

The initiative for the installation of AHREP scheme

findings from other micro-hydro power schemes have

was accompanied by strong community engagement.

shown that benefits occur for the condition of the local

The project team of the scheme was engaged directly

environment mainly through the reduction of firewood

with local leaders and population in order to identify

consumption. Due to limited access to electricity,

their perceptions and views, to explain the purpose and

firewood is the main source of energy for cooking,

stages of the project, and to achieve strong collaboration

heating, and lighting across the country. In turn, increased

and acceptance. In 1982, a base line survey of the project

use of firewood worsens the problem of deforestation.

DUHDZDVFDUULHGRXWWRDVFHUWDLQSHRSOH VQHHGDQG

For example, the installation of a MPH electricity plan

attitudes and potential areas of development for use in

in a rural area of Nepal resulted in increased “greenery”,

SODQQLQJWKHSURMHFW %&3/S 7KHSURMHFWWHDP

WKURXJKWKHGHFUHDVHLQ¿UHZRRGFRQVXPSWLRQ *XUXQJ

engaged directly with the surveyed households during
the survey to explain the project. This allowed a process

<Table 11> Fuel Used for Cooking, Heating, and Lighting
before and after the Installation of the MPH
Category

Percentage
Before After Change
change

Firewood (bhari/month)

9

4

5

55.55

Agriculture residue
(bhari/month)

3

1

2

66.66

Animal dung (kg/month)

1

0

1

100

Kerosene (L/month)

3

0

3

100

Alkaline battery
(US $/month/household)

30

5

25

83.33

Toilet

0

20

20

100

Plantation (%)

0

30

30

100

the project. Further, in an attempt to reduce the cost of
HOHFWULILFDWLRQLQUXUDODUHDV%3&/GHFLGHGWRLQYROYH
the local communities in the construction and operation
of their energy distribution system. Thus, the creation of
HOHFWULFLW\XVHUV RUJDQL]DWLRQV 82 ZDVHQFRXUDJHG,W
ZDVHVWDEOLVKHGWKDW%3&/ZRXOGGHDORQO\ZLWK82V
rather than within dividual consumers on all matters
related to the supply of electricity to communities. Thus, it

6RXUFH*XUXQJ*XUXQJDQG2K 
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was the responsibility of the members of communities that
were interested in receiving power services to organize

WKHPVHOYHVLQWRD82 WKH%3&SURYLGHVDVVLVWDQFHLIWKLV

drinking water supply. Those improvements had a direct

LVUHTXLUHG 7KH82VZRXOGXVHORFDOODERUDQGPDWHULDO

impact on important aspects of the society such as public

inputs in the construction, maintenance and management

health, formal and informal education, and engagement in

of village-wide systems. They would also stimulate

social activities. Although, to the best of our knowledge,

local initiatives and ensure community commitment

there is no specific data on the impact of AHREP on

WRWKHSURMHFW7KH82VZHUHUHVSRQVLEOHIRUJDWKHULQJ

health and education, evidence from other case studies

DQGVXEPLWWLQJDSSOLFDWLRQVIRUFRQQHFWLRQVWR%3&

may justify the aforementioned benefits. For example,

organizing contribution of local materials (e.g. wooden

with reference to health, the existence of affordable

poles) and labor; collecting bills and fees from consumers;

PLFURK\GURHOHFWULFLW\UHVXOWHGLQDVLJQL¿FDQWGHFUHDVH

routine control and maintenance of the distribution

in indoor pollution in the area of Tangting, mainly

system; and serving as communications link between

through the reduction of household’s dependence on use

WKHFRPPXQLW\DQG%3&/7KHUHLVDQHYLGHQFHWKDWWKLV

of firewood, candles, and kerosene for daily household

strategy also encouraged women’s participation in the

needs such as cooking and lighting (Gurung, Gurung, and

HOHFWUL¿FDWLRQSURFHVVRIWKHLUFRPPXQLW\ VHH3LFWXUH 

2K $VSUHVHQWHGLQTable 12, a reduction has been

as well as in the collection of fees and other administrative

observed to all indoor pollution-related diseases.

LVVXHV ,QYHUVLQ%3&/ 
<Table 12> Incidence of Diseases/Health Problems by Gender
after the MHP Plant Installation in Tangting
Particulars

Male

6RXUFH%3&/ 

Female

<Picture 7> Women's Participation in Electrification

Within this context, Andhi Khola Multipurpose
Water Users Association was formed in order to

Diseases

Increased Decreased No Change No disease

Eye infection

1 (0.66)

75 (50.00)

15 (10.00) 59 (39.33)

Respiratory

0 (0.00)

70 (46.66)

18 (12.00) 62 (41.33)

Cough

0 (0.00)

68 (45.33)

22 (14.66) 60 (40.00)

Headache

2 (1.33)

55 (36.66)

35 (23.32) 60 (40.00)

Back problem 3 (2.00)

50 (33.33)

25 (16.66) 72 (48.00)

Eye infection

0 (0.00)

85 (56.66)

15 (10.00) 50 (33.33)

Respiratory

1 (0.66)

80 (53.33)

Cough

0 (0.00)

78 (52.00)

20 (13.33) 52 (34.66)

Headache

2 (1.33)

65 (43.33)

25 (16.66) 58 (38.66)

Back problem 0 (0.00)

56 (37.33)

35 (23.33) 59 (39.33)

10 (6.66)

60 (40.00)

Values without and with parenthesis show the number of respondents
and percentage respectively.
6RXUFH*XUXQJ*XUXQJDQG2K 

manage the irrigation system and maintain equity in
water distribution, whereas a wide range of local users’

Using again data from Tangting, access to electricity-

organization were involved with the distribution of

supported schools’ function, promotes children’s

electricity. Finally, it should be mentioned that AHREP

performance (through increase in reading hours) in school

did not require a single household to be displaced. It only

and both children and adult’s participation in informal

required minimum land acquisition, mostly uncultivated

education and various social activities. According to

land, the compensation for which were provided with

van Etten, van Koppen, and Pun (2002), benefits were

OLWWOHFRPSOLFDWLRQV %&3/ 

gender-biased in case of AHREP project, since women’s
traditional tasks such as weeding, transplanting, and

The installation of AHREP provided “clean” and

KDUYHVWLQJZHUHLQWHQVL¿HGWRJHWKHUZLWKWKHSURGXFWLRQ

affordable electricity that assisted important activities such

LQWHQVLILFDWLRQIURZLPSURYHGLUULJDWLRQ2QWKHRWKHU

as cooking and heating, and offered increased quantities of

hand, as it can be seen in Table 13, there is evidence from
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Tangting area that women and children may benefitted

green growth strategy. AHREP is a successful Micro

VLJQL¿FDQWO\IURPWKHUHGXFWLRQRIZRUNORDGIRU¿UHZRRG

Hydropower project. The plant generates 5.1 MW

collection and the increased time availability for

that is used for irrigation activities and local electricity

productive personal and social activities.

VXSSO\ %DVHG RQ WKH DYDLODEOH OLWHUDWXUH RQ ERWK
AHREP region and other areas with similar schemes,

<Table 13> Utilization of Saved Time in Various Activities after
MHP Installation in Tangting

it appears that there are a number of benefits arising

Activities

Male

Female

from these schemes for the economic, social, and

Income generating activities

80 (53.33)

70 (46.66)

environmental development of the region. Access to

Attending adult literacy

0 (0.00)

60 (40.00)

irrigation and electricity services had a positive impact

Social/community work

70 (46.66)

80 (53.33)

Recreation/watching TV

55 (36.66)

95 (63.33)

No of student increased

50 (33.33)

35 (23.33)

Values without and with parenthesis show the number of respondents
and percentage respectively.
6RXUFH*XUXQJ*XUXQJDQG2K 

on food security since the area irrigated land increased
to 282 hectares and this provoked an increase in the
agricultural production and had a positive impact on
the communities health, levels of income, employment
opportunities, and opportunities for local community

With regards to social activities, although there is
QRVSHFL¿FHYLGHQFH±WRWKHEHVWRIRXUNQRZOHGJH±
for the case of AHREP, outcomes from other studies
provide strong signals about the beneficial effects of
these schemes to the increase of local community’s
social well-being. To mention one example, in
the village of Pokhari Chauri, the arrival of MPH
electricity was accompanied by community programs
that informed and encouraged village members to get
involved in a wide range of community development
activities through the formation of 22 community
RUJDQL]DWLRQV±PDOHDQGIHPDOHLQRUGHUWR

development. Further, water for washing, cleaning,
bathing, and cooking was now available to more
KRXVHKROGV%DVHGRQHYLGHQFHIURPRWKHUFDVHVWXGLHV
only, the reduction in the consumption of kerosene
DQG¿UHZRRGDSSHDUVWRGLPLQLVKLQGRRUSROOXWLRQDQG
related illnesses.This explains the proposal to change
the tariff scheme into one that allows the viability of the
project and the efficient use of electric power. Finally,
it should be noted that the project was accompanied
by strong community engagement (through User
2UJDQLVDWLRQV 2QHRIWKHPRVWLPSRUWDQWOHVVRQVWR

SURPRWHJHQGHUHTXLW\DQGSDUWLFLSDWLRQ±E\WKH5XUDO

be learned from this scheme is that direct engagement

Energy Development Program (Yadoo and Cruickshank

with the local community is crucial for the success

2012). Activities included, among others, training in

of water and green growth project. In this case, such

soap-making, off-season vegetables, poultry farming,

engagement allowed a strong community collaboration

bee keeping, forest nursery, building of pit latrines, and

and acceptance of the project that was a necessary

permanent toilets and garbage bins. As a result, among

precondition for its development and implementation.

others, community members became more aware and

Nevertheless, it is evident that profound institutional

responsible of environmental issues.

reforms in the water and in the electricity sectors are
required. The social and political unrest has occasioned
an overreliance on foreign aid, discontinued policies,

V. Lessons Learned and Conclusions

uncertainty, and weak implementation of reforms.
Political commitment to institutional reforms along with
monitoring and enforcing mechanisms are required to

The Andhikhola Hydel and Rural Electrification
Project is a suitable illustration of Nepal’s water and
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implement the reforms in the electricity sector and to
attract and retain adequate investments in the sector.
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Annex A. Interviews

there are not specific regulations directly affecting the

Interview 1

project. In the case of market policies, he stated that there
Respondent 1 was required to provide his expert

is full subsidy for irrigation. In relation to private sector

opinion about “the Andhikhola Hydel and Rural

promotion policies, he considers that users are favorable

Electrification Project”. In terms of community

toward private sector involvement in the project.

institutional factors, he stated that there are explicit legal

Finally, he mentioned that equity factors and agricultural

provisions for ensuring the accountability of officials,

production were the criteria used in the project selection.

water suppliers, and users. In his opinion, those legal
SURYLVLRQVDUHPRUHHIIHFWLYHIRURI¿FLDOVWKDQIRUZDWHU

In the case of community policies, in terms of

suppliers and users. About the way that legal provisions

stakeholder participation he mentioned that the central

of accountability are translated administratively and

JRYHUQPHQWDQG¿UPVSDUWLFLSDWHGLQLPSRUWDQWGHFLVLRQ

how effective they are in practice, he mentioned

PDNLQJDQGUHVLGHQWVZHUHFRQVXOWHG2QWKHRWKHUKDQG

that within formal water administration, there is

he mentioned that there are no clear conflict-resolution

administrative supervision, financial auditing, work

PHFKDQLVPVH[SOLFLWO\VSHFL¿HGLQWKHODZ+RZHYHUKH

auditing, and grievance cells. He considers that water

PHQWLRQHGWKDWWKHORFDODGPLQLVWUDWLRQJRYWDQGZDWHUXVHU

data is adequately collected, managed, and publicized

associations (WUAs) such as AKWUA could intervene

by the Department of Hydrology and Meteorology. He

in conflict resolution regarding the case in question. He

considers that the data is very much open to the public

mentioned that government to government negotiations

through printed materials, upon request, on company

are legally specified mechanisms for transboundary

reports, external audit, and on government audits.

FRQÀLFWV:KHQDVNHGDERXWWKHRYHUDOOSHUIRUPDQFHRIWKH

He stated that this data is adequate for the planning,

SURMHFWKHLGHQWL¿HGLPSRUWDQWIDFWRUVWKDWFRQWULEXWHGWR

implementation, evaluation, and research. Finally, he

WKHVXFFHVVRIWKHSURMHFWWKHUXUDOHOHFWUL¿FDWLRQLUULJDWLRQ

considers that the project represents an IWRM approach.

and local people's participation, many development areas
VXSSRUWHGORFDOVNLOOGHYHORSPHQW2QWKHRWKHUKDQG

In relation to the choice of policy mix, in the case of

HQHUJ\SULFLQJIDYRUHGJULGVXSSO\WRUXUDOHOHFWUL¿FDWLRQ

VWDWHDGPLQLVWUDWLRQSROLFLHVPKHGHFODUHGWKDWWKHUH

2YHUDOOKHFRQVLGHUVWKDWWKHLQWHQGHGREMHFWLYHVRIWKH

are well-organized plans related to water management;

project have been achieved 100%.

but the project is not very well aligned with the plans.
He mentioned that the project has received financial

In terms of economic performance, he considers that

VXSSRUWVXFKDVVXEVLGLHVRU2IILFLDO'HYHORSPHQW

there was a positive impact on local development and

$VVLVWDQFH 2'$ +HH[SODLQHGWKDWWKHSURMHFWZDV

the gross regional domestic product, a very positive

only possible with grant financing, which enhanced

impact on the technological performance, and the most

agricultural production making irrigation possible. Rural

positive impact on job creation in the local economy. In

electrification was possible, with road access to areas

terms of social performance, he reckons that the project

surrounding project. The project is subject to income

had a marginal positive impact on improving citizen

tax and custom tax exemptions. Finally, he stated that

participation in decision-making or in gender equality
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and people’s health. However, he considers that there

non-irrigated areas, increase in agricultural production

was a positive impact on quality of life. In terms of

and improvement in health and education, awareness

environmental performance, he considers that there was a

FUHDWLRQHGXFDWLRQDQGKHDOWK7KHSURMHFWLVVXEMHFWWR

marginal positive impact on water quality improvements;

VDOHVWD[±SURMHFWFRVWLQFUHDVHLQFRPHWD[GHFUHDVHG

a positive impact on maintaining or restoring biodiversity

profit to company, increased cost to company, income

and in increasing environmental awareness; and a

tax holiday for first 15 years, and customs exemption

marginal negative impact on disaster safety.

countered this to a degree. Finally, he stated that there
are not specific regulations directly affecting the
project. In the case of market policies, he stated that

Interview 2

there is full subsidy for irrigation. In relation to private
sector promotion policies, he considers that users are

Respondent 2 was required to provide his expert

favorable toward private sector involvement in the

opinion about “the Andhikhola Hydel and Rural

project. Finally, he mentioned that equity factors and

Electrification Project” project. In terms of community

ecological factors were the criteria used in the project

institutional factors, he stated that there are explicit legal

selection. In the case of community policies, in terms

SURYLVLRQVIRUHQVXULQJWKHDFFRXQWDELOLW\RIRI¿FLDOVZDWHU

of stakeholder participation, he mentioned that the local

suppliers, and users. In his opinion, those legal provisions

JRYHUQPHQW1*2VUHVLGHQWVDQG¿UPVSDUWLFLSDWHGLQ

DUHPRUHHIIHFWLYHIRURI¿FLDOVDQGZDWHUVXSSOLHUVWKDQIRU

important decision-making and the central government

users. About the way that legal provisions of accountability

DQGSROLWLFDOSDUWLHVZHUHFRQVXOWHG2QWKHRWKHU

are translated administratively and how effective they

hand, he mentioned that there are no clear conflict-

are in practice, he mentioned that within formal water

resolution mechanisms explicitly specified in the law.

administration, there is administrative supervision

+RZHYHUKHPHQWLRQHGWKDWWKHORFDODGPLQLVWUDWLRQ

and financial auditing. He considers that water data is

JRYHUQPHQWMXGLFLDOOHJLVODWLYHFRQVWLWXWLRQDODQG

adequately collected, managed and publicized by the

water user associations could intervene in conflict

Department of Hydrology, and Meteorology. He considers

resolution regarding the case in question. He mentioned

that the data is not very much open to the public. He

that government to government negotiations are legally

mentioned that data is available through printed materials,

specified mechanisms for transboundary conflicts.

upon request, on company reports, external audit, and on

When interrogated about the overall performance of the

government audits. He stated that this data is adequate for

SURMHFWKHLGHQWL¿HGLPSRUWDQWIDFWRUVWKDWFRQWULEXWHGWR

the planning, implementation, evaluation, coordination,

WKHVXFFHVVHVRIWKHSURMHFWWKHORFDOSDUWLFLSDWLRQOHVV

DQGFRQÀLFWUHVROXWLRQDQGUHVHDUFK)LQDOO\KHFRQVLGHUV

political interference, dedicated foreign volunteer experts,

that the project represents an IWRM approach.

DQGORFDOL]HGWHFKQRORJLHV2QWKHRWKHUKDQGLQFUHDVLQJ

In relation to the choice of policy mix, in the case of

community expectations caused more demands for water

VWDWHDGPLQLVWUDWLRQSROLFLHVKHGHFODUHGWKDWWKHUHDUH

DQGHOHFWULFLW\2YHUDOOKHFRQVLGHUVWKDWWKHLQWHQGHG

well-organized plans related to water management, and

objectives of the project have been achieved 90%.

the project is somehow well aligned with the plans.
He mentioned that the project has received financial

In terms of economic performance, he considers

VXSSRUWVXFKDVVXEVLGLHVRU2IILFLDO'HYHORSPHQW

that there was a marginal positive impact on the gross

$VVLVWDQFH 2'$ +HH[SODLQHGWKDWWKHLPSDFWVRIWKH

regional domestic product; a positive impact on local

financial support are rural electrification, irrigation to

development; and a very positive impact on technological
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performance and on job creation in the local economy.

2'$ +HH[SODLQHGWKDWWKHLPSDFWVRIWKHILQDQFLDO

In terms of social performance, he reckons that the

support are the creation of the pioneering project and

project had a very positive impact on improving citizen

encouragement of private sector development. The

participation in decision-making; and a positive impact

project is income tax exempt for 15 years. Finally, he

on gender equality, people’s health, and on quality of life.

stated that there are not specific regulations directly

In terms of environmental performance, he considers

affecting the project. In the case of market policies, he

that there was a positive impact on water quality

stated that there is full subsidy for irrigation. In relation to

improvements, on maintaining or restoring biodiversity,

private sector promotion policies, he considers that users

and on increasing environmental awareness and no

are favorable overall. Finally, he mentioned that equity

impact on disaster safety.

and ecological factors were the criteria used in the project
selection. In the case of community policies, in terms of
stakeholder participation, he mentioned that the central
JRYHUQPHQWDQG¿UPVSDUWLFLSDWHGLQLPSRUWDQWGHFLVLRQ

Interview 3

making, and the local government and the residents

Respondent 3 was required to provide his expert
opinion about “the Andhikhola Hydel and Rural
Electrification Project”. In terms of community
institutional factors, he stated that there are explicit legal
provisions for ensuring the accountability of officials
and users. In his opinion, those legal provisions are
PRUHHIIHFWLYHIRURI¿FLDOVWKDQIRUXVHUV$ERXWWKHZD\
that legal provisions of accountability are translated
administratively and how effective they are in practice,
he mentioned that within formal water administration,
WKHUHLVZRUNDXGLWLQJDQGJULHYDQFHFHOOV2XWVLGHIRUPDO

ZHUHFRQVXOWHG2QWKHRWKHUKDQGKHPHQWLRQHGWKDW
there are no clear conflict-resolution mechanisms
explicitly specified in the law. However, he mentioned
WKDWWKHORFDODGPLQLVWUDWLRQJRYHUQPHQWDQGZDWHUXVHU
DVVRFLDWLRQVFRXOGLQWHUYHQHLQFRQÀLFWUHVROXWLRQ+HGLG
not identified mechanisms for transboundary conflicts.
When interrogated about the overall performance of the
SURMHFWKHLGHQWL¿HGLPSRUWDQWIDFWRUVWKDWFRQWULEXWHG
WRWKHVXFFHVVHVRIWKHSURMHFWWKHQHHGEDVHGDFWLYLWLHV
multipurpose use of water, equity in water sharing,
DQGWHFKQRORJ\2YHUDOOKHFRQVLGHUVWKDWWKHLQWHQGHG
objectives of the project have been achieved 80%.

ZDWHUDGPLQLVWUDWLRQWKHUHDUHORFDOXVHUJURXSV1*2V
and local administration (government). He considers

In terms of economic performance, he considers

that water data is adequately collected, managed,

that there was a positive impact on the gross regional

and publicized by the Department of Hydrology and

domestic product, on technological performance,

Meteorology. He did not answer any question related to

and on job creation in the local economy; and a very

data collection and dissemination because he mentioned

positive impact on local development. In terms of social

that he does not know about that. Finally, he considers

performance, he reckons that the project had a very

that the project represents an IWRM approach.

positive impact on people’s health and on quality of life;
a positive impact on improving citizen participation in

In relation to the choice of policy mix, in the case of

decision-making; and a marginal positive impact on

VWDWHDGPLQLVWUDWLRQSROLFLHVKHGHFODUHGWKDWWKHUHDUH

gender equality. In terms of environmental performance,

well-organized plans related to water management; and

he considers that there was a positive impact on restoring

the project is not very well aligned with the plans. He

biodiversity and on disaster safety; a marginal positive

PHQWLRQHGWKDWWKHSURMHFWKDVUHFHLYHG¿QDQFLDOVXSSRUW

impact on water quality improvements; and a very

VXFKDVVXEVLGLHVRU2IILFLDO'HYHORSPHQW$VVLVWDQFH

positive impact on increasing environmental awareness.
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Interview 4

overall. Finally, he mentioned that equity and ecological
factors were the criteria used in the project selection. In

Respondent 4 was required to provide his expert opinion

the case of community policies, in terms of stakeholder

about “the Andhikhola Hydel and Rural Electrification

participation, he mentioned that the central government

Project” project. In terms of community institutional

DQG¿UPVSDUWLFLSDWHGLQLPSRUWDQWGHFLVLRQPDNLQJWKH

factors, he stated that there are explicit legal provisions

local government, and the residents were consulted; and

for ensuring the accountability of officials and users. In

1*2VZHUHLQIRUPHG2QWKHRWKHUKDQGKHPHQWLRQHG

his opinion, those legal provisions are more effective for

that there are no clear conflict-resolution mechanisms

water suppliers and officials than for users. About the

explicitly specified in the law. However, he mentioned

way that legal provisions of accountability are translated

WKDWWKHORFDODGPLQLVWUDWLRQJRYHUQPHQWDQGZDWHUXVHU

administratively and how effective they are in practice,

associations could intervene in conflict resolution. He

he mentioned that within formal water administration,

GLGQRWLGHQWLIPHFKDQLVPVIRUWUDQVERXQGDU\FRQÀLFWV

there is financial auditing, administrative supervision,

When questioned about the overall performance of the

DQGZRUNDXGLWLQJ2XWVLGHIRUPDOZDWHUDGPLQLVWUDWLRQ

SURMHFWKHLGHQWL¿HGLPSRUWDQWIDFWRUVWKDWFRQWULEXWHGWR

there are local user groups. He considers that water data

WKHVXFFHVVHVRIWKHSURMHFWWKHHQHUJ\IRFXVWHFKQRORJ\

is adequately collected, managed, and publicized by the

transfer, low cost technologies, local participation,

Department of Hydrology and Meteorology.

HGXFDWLRQDQGPRWLYDWLRQ2QWKHRWKHUKDQGKLJK
community expectation and unrest by communities

He considers that the data is somehow open to the

caused unexpected results in the case’s implementation.

public. He mentioned that data is available through

2YHUDOOKHFRQVLGHUVWKDWWKHLQWHQGHGREMHFWLYHVRIWKH

websites, printed materials, and upon request. He

project have been achieved 90%.

stated that this data is a little adequate for the planning,
implementation, evaluation, coordination, and conflict

In terms of economic performance, he considers that

resolution and research. Finally, he considers that the

there was a very positive impact on the gross regional

project represents an IWRM approach.

domestic product, on local development, and on job
creation in the local economy; and a positive impact

In relation to the choice of policy mix, in the case of

on technological performance. In terms of social

VWDWHDGPLQLVWUDWLRQSROLFLHVKHGHFODUHGWKDWWKHUHDUH

performance, he reckons that the project had a very

well-organized plans related to water management; and

positive impact on quality of life; a positive impact

the project is well aligned with the plans. He mentioned

on people’s health; and a marginal positive impact on

that the project has received financial support such as

improving citizen participation in decision-making

VXEVLGLHVRU2IILFLDO'HYHORSPHQW$VVLVWDQFH 2'$ 

and on gender equality. In terms of environmental

He explained that the impacts of the financial support

performance, he considers that there was a very positive

are rural electrification, irrigation, employment, and

impact on water quality improvements; a positive impact

industries. He does not know if there are tax exemptions

on restoring biodiversity and on increasing environmental

in place for the project. Finally, he stated that there are

awareness and no impact on disaster safety.

not specific regulations directly affecting the project.
In the case of market policies, he stated that there is
full subsidy for irrigation. In relation to private sector
promotion policies, he considers that users are favorable
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irrigation. In relation to private sector promotion policies,

Interview 5

he considers that users are favorable overall. Finally,
Respondent 5 was required to provide his expert

he mentioned that equity and ecological factors were

opinion about the “Andhikhola Hydel and Rural

the criteria used in the project selection. In the case of

Electrification Project” project. In terms of community

community policies, in terms of stakeholder participation,

institutional factors, he stated that there are explicit legal

KHPHQWLRQHGWKDW1*2VUHVLGHQWVDQG¿UPVSDUWLFLSDWHG

provisions for ensuring the accountability of officials

in important decision-making; the local government was

and users. In his opinion, those legal provisions are

consulted and the central government was informed.

more effective for officials than for water suppliers

2QWKHRWKHUKDQGKHPHQWLRQHGWKDWWKHUHDUHQRFOHDU

and users. About the way that legal provisions of

conflict-resolution mechanisms explicitly specified in

accountability are translated administratively and how

WKHODZ+HPHQWLRQHGWKDWWKHORFDODGPLQLVWUDWLRQ

effective they are in practice, he mentioned that within

government and water user associations could intervene

formal water administration, there is financial auditing

in conflict resolution. He identified government to

DQGDGPLQLVWUDWLYHVXSHUYLVLRQ2XWVLGHIRUPDOZDWHU

government mechanisms for transboundary conflicts.

administration, there are local user groups and local

When questioned about the overall performance of the

administration (government). He considers that water

project, he identified important factors that contributed

data is adequately collected, managed, and publicized

WRWKHVXFFHVVHVRIWKHSURMHFWWKHQHHGEDVHGDSSURDFK

by the Department of Hydrology and Meteorology. He

strong management, grant funding availability, and the

considers that the data is somehow open to the public.

IRFXVRQORFDOSDUWLFLSDWLRQ2QWKHRWKHUKDQGKLJK

He mentioned that data is available through printed

community expectation by local communities caused

materials, company reports, and government order,

XQH[SHFWHGUHVXOWVLQWKHFDVH¶VLPSOHPHQWDWLRQ2YHUDOO

and upon request. He stated that this data is a somehow

he considers that the intended objectives of the project

adequate for the planning, implementation, evaluation,

have been achieved 90%.

coordination and conflict resolution, and research.
Finally, he considers that the project represents an IWRM
approach.

In terms of economic performance, he considers that
there was a very positive impact on the gross regional
domestic product and on local development; a positive

In relation to the choice of policy mix, in the case of

impact on technological performance; and a marginally

VWDWHDGPLQLVWUDWLRQSROLFLHVKHGHFODUHGWKDWWKHUHDUH

positive impact on job creation in the local economy. In

well-organized plans related to water management; and

terms of social performance, he reckons that the project

the project is not aligned with the plans. He mentioned

had a very positive impact on quality of life, on people’s

that the project has received financial support such as

health, and on gender equality; and a positive impact on

VXEVLGLHVRU2IILFLDO'HYHORSPHQW$VVLVWDQFH 2'$ 

improving citizen participation in decision-making. In

+HH[SODLQHGWKDWWKHLPSDFWVRIWKH¿QDQFLDOVXSSRUWDUH

terms of environmental performance, he considers that

benefits channeled to beneficiaries, local participation,

there was a positive impact on increasing environmental

efficient use of funds, and strong management. He

awareness; a marginal positive impact on water quality

does not know if there are tax exemptions in place for

improvements; and no impact on restoring biodiversity

the project. Finally, he stated that there are not specific

and on disaster safety.

regulations directly affecting the project. In the case of
market policies, he stated that there is full subsidy for
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I. Executive Summary
Purpose of the Case Study
8OVDQLVDPLFURFRVPRI.RUHD¶VLQGXVWULDOL]DWLRQKLVWRU\IURPWKHLQGXVWULDOL]DWLRQRIWKH8OVDQDUHDDQG
environmental damage as a consequence, followed by restorative measures to its transformation to an ecological city.
This report presents policy lessons drawn from the green growth case of Ulsan (with Taehwa River at its heart), which
was able to transform into an eco-city from once heavily polluted city as a result of growth-centric industrialization
and urbanization.
Case Overview
8OVDQKDVDQXPEHURIJHRJUDSKLFDODGYDQWDJHVIRUDQLQGXVWULDOFLW\%HLQJORFDWHGE\WKHVHDLWPHHWVWKH
conditions for a bay and harbor. With its location on the Taehwa River, it has a readily accessible supply of water for
industrial use. There are no high mountains in coastal area. Therefore, it has the possibility to expand the area of land
IRUGHYHORSPHQW*LYHQWKHVHDGYDQWDJHV8OVDQZDVGHVLJQDWHGLQDV.RUHD V¿UVWLQGXVWULDO]RQHLQ
After the designation, population growth and industrialization progressed rapidly with the entry of large-scale
KHDY\DQGFKHPLFDOLQGXVWULHVLQFOXGLQJSHWURFKHPLFDOVDXWRPRELOHVDQGVKLSEXLOGLQJ+RZHYHUWKHLQVXI¿FLHQW
environmental facilities led to the discharge of domestic sewage into the Taehwa River. Also, construction of dams for
LQGXVWULDOXVHOHGWRZDWHUVKRUWDJHIRUPDLQWDLQLQJDGHTXDWHULYHUÀRZ$VDUHVXOWWKHZDWHUTXDOLW\RI7DHKZDVXQN
WRLWVZRUVWLQZLWKD%2'RISSP
In an attempt to address water quality problem that was reported daily by the press, citizen groups and the local
government engaged in a scattered and uncoordinated measures to improve the situation. However, these efforts were
not enough.
In the early 2000s, Ulsan adopted “The Ecopolis Ulsan Declaration” for ecological restoration. The aim was to
go beyond environmental movement and to build an eco-city, where the environment, industry, and residents could
coexist. To put the declaration into effect, in 2005, Ulsan adopted the Taehwa River Master Plan, which organized
all the water quality improvement and riverfront development projects that had been undertaken to date. Also, an
implementation body to carry out the work was established.
7KHHFRORJLFDOUHVWRUDWLRQSURMHFWPDLQO\FRQVLVWVRI  WKHZDWHUTXDOLW\LPSURYHPHQWSURMHFWWKDWIRFXVHVRQ
sewage pipe maintenance, sewage plant construction, and the expansion of sewage treatment facilities generally; and
(2) the riverfront development projects that includes the Taehwa River Grand Park and ecological space sub-projects.
The total project costs over the 12-year period from 2002 to 2013 amounts to 629 billion won for the water quality
improvement project, and 336.6 billion won for the riverfront development project, amounting to a total of 965.6
billion won.
The city of Ulsan played a leading role in the ecological restoration project, while building a cooperative network
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between environmental groups, local experts, local enterprises, and the local community. It formed the “Green Ulsan
21 Environmental Committee” consisting of 50 members representing the region’s education, press, environmental,
and other related organizations and legally guaranteed policy participation and budget support. Furthermore, the
environmental awareness was raised thanks to the education programs for citizens and formation of environmental
watch group for the Taehwa River consisting of local residents. The citizens contributed to the task of monitoring the
river’s environment, which could not be adequately undertaken by an administrative body alone. Local enterprises
also actively participated in the restoration project, promoting corporate social responsibility (CSR) by providing
¿QDQFLDOVXSSRUW
As a result, the Taehwa River Ecological Restoration Project was a success. Today, Ulsan has earned the reputation
of being an ecological city rather than a polluted city. After the Ecopolis Ulsan Declaration was made, the sewage
V\VWHPFRPHFWLRQUDWHRILQKDVULVHQWRLQ7KHZDWHUTXDOLW\RI7DHKZDLQWHUPVRI%2'
has consistently remained below 2ppm since 2011, which is the best among Korea’s rivers. The river water quality
improvement has carried over into coastal water quality improvement. These efforts and the creation of the Taehwa
River Grand Park and other waterfront areas has increased the quality of life for residents. This is shown in resident
VXUYH\VRQVDWLVIDFWLRQRIWKH7DHKZD5LYHULQZKLFKWKHSHUFHQWDJHRIVDWLV¿HGUHVSRQGHQWVURVHIURPLQ
to 72.8% in 2013.
Lessons Learned
Ulsan, the city that drove Korea’s economic development, was successfully transformed into an eco-city thanks to
the will and the efforts of the municipality and its close cooperation with the local community. The Taehwa River was
the primary focus of these efforts, and as such, this is a case of Water and Green Growth from which the following
OHVVRQVFDQEHOHDUQHG
$QLQGXVWULDOFLW\FDQFKDQJHLQWRHFRORJLFDOFLW\
- Ulsan transform from an economic growth-focused industrial city lacking environmental infrastructure into
an ecopolis through the adoption and implementation of environmental conservation policies, including the
ecological restoration of the Taehwa River.
:DWHUDQG*UHHQ*URZWKPXVWEHSXUVXHGKROLVWLFDOO\and with the long term perspective to ensure sustainability.
- In the Taehwa case, the goals were not only to improve the water quality, but were also raising the quality of life
through measures such as riverfront space creation and cultural and historical restoration. Given these aims, the
long-term inclusive plans of both tangible and intangible aspects such as the expansion of basic environmental
facilities, building of the Taehwa River Grand Park, hosting various festivals, and educating the public about the
environment were adopted and undertaken. In result, sustainability has been secured.
7KHUHDOL]DWLRQRI:DWHUDQG*UHHQ*URZWKUHTXLUHVDVWURQJOHDGHUVKLS
- Due to disaggregated nature of the authority in the project, an opposition to and delay in its implementation were
very likely. However, Ulsan Metropolitan City set the Taehwa River Restoration Project as its policy priority and
resolutely pushed it, making Water and Green Growth Project possible.
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(QJDJLQJLQSXEOLFFLYLOLDQFRRSHUDWLRQZLWKVWDNHKROGHUVcan increase the project’s performance.
±7KH*UHHQ8OVDQ(QYLURQPHQWDO&RPPLWWHHOHJDOO\JXDUDQWHHGSDUWLFLSDWLRQRIFLWL]HQVLQSROLF\PDNLQJ,W
DOVRGHOHJDWHGWRFLWL]HQVDFWLYLWLHVVXFKDVUDLVLQJDZDUHQHVVDQGHQYLURQPHQWDOPRQLWRULQJWKDWZHUHGLI¿FXOW
IRUDQDGPLQLVWUDWLYHRUJDQL]DWLRQWRPDQDJH&LWL]HQVEHFDPHGLUHFWSDUWLFLSDQWVIURPEHLQJPHUHEHQH¿FLDULHV
RIWKHSURMHFW%\GRLQJVRWKHSHUIRUPDQFHRIWKH7DHKZD5LYHU5HVWRUDWLRQ3URMHFWZDVLQFUHDVHG
3URDFWLYHSXEOLFUHODWLRQVHIIRUWVDUHQHFHVVDU\WRUDLVHWKHSDUWLFLSDWLRQRIUHVLGHQWV
±,QRUGHUWRUDLVHFRQFHUQIRUWKHQHHGRIDQHFRORJLFDOUHVWRUDWLRQSURMHFWDQGJDLQWKHUHVLGHQWVVXSSRUWWKHFLW\
of Ulsan had documentaries made and engaged in other public relations efforts, which resulted in increased
residents' interest and participation.
:DWHUTXDOLW\LPSURYHPHQWLQULYHUVFRQWULEXWHVWRWKHZDWHUTXDOLW\LPSURYHPHQWLQWKHVHD
±:LWKWKH7DHKZD5LYHUÀRZLQJLQWRWKH(DVW6HDWKHLPSURYHGZDWHUTXDOLW\IURPWKHULYHULPSURYHGWKHZDWHU
quality in the sea.
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II. An Overview: The Taehwa River
Ecological Restoration Project

FRQGLWLRQVLQWKH7DHKZD5LYHU%DVLQDUHDGYDQWDJHRXV
due to the natural conditions afforded by the river.
Taehwa has been at the center of Ulsan’s economic
growth. With development of roads around the river

1. About the Taehwa River

and the formation of an industrial zone, commerce and
Taehwa has been at the center of Ulsan’s economic

population spurred around Taehwa.

growth. With development of roads around the river
and the formation of an industrial zone, commerce and
population spurred around Taehwa.1) The river basin
stretches from west to east with an east longitude of
¶±¶DQGDQRUWKODWLWXGHRI¶±¶
The Taehwa River is divided into one nationally
administered section and 57 locally administered
sections. The administratied districts within the basin
FRQVLVWRI8OVDQ0HWURSROLWDQ&LW\DQG2HGRQJHXE
in Gyeongju, North Gyeongsang Province. Living

6RXUFHKWWSWDHKZDJDQJXOVDQJRNUVWRU\VWRU\BKWP

<Figure 2> Taehwa River Basin

SEOUL
★
Buk-gu
Ulju
County

Jung-gu
Nam
-gu

Dong
-gu

1-1. Stage 1: The Environmental Pollution Caused
by Ulsan’s Industrialization (’62–’02)
,Q-DQXDU\XQGHU.RUHD¶V¿UVW)LYH<HDU(FRQRPLF
Development Plan, the agrarian town of Ulsan—64% of
the economically active population engaged in farming
in 1961—was designated as Ulsan Special Industrial

ULSAN

Zone, by the Korean government. Ulsan is located on
the coast, meaning harbor could easily be formed for
imports and experts. Its location on the Taehwa River
ensured ready access to water for industrial use. The
coastal area meant there were no high mountains, and a
developable land could easily be secured. Additionally,
the East Sea Southern Line meant that goods could

6RXUFHKWWSHQZLNLSHGLDRUJZLNL8OVDQ -XO

easily be transported across land by rail. These favorable

<Figure 1> Location of Ulsan

 KWWSWDHKZDJDQJXOVDQJRNUVWRU\VWRU\BKWP
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6RXUFH1DWLRQDO$UFKLYHVRI.RUHD

<Picture 1> Ulsan Industrial Complex (1969)

Waterway
Farmland
Barren Land
Grassland
Urban Area
Forest
No Data

6RXUFH8OVDQ0HWURSROLWDQ&LW\:HEVLWH

<Figure 3> Map of Land Use in the Taehwa River Basin (Left: 1985, Right: 2000)

conditions led to Ulsan’s recognition as a special

shifted from the primary industries to manufacturing-

industrial zone. Subsequently, in 1964, Ulsan saw the

based secondary industries. The Sayeon and Daeam

FRPSOHWLRQRI.RUHD¶V¿UVWRLOUH¿QHU\DQGLQWKH

Dams were constructed to meet this need, but this led to

entry of Hyundai Motor Company’s Ulsan factory and

a downstream shortage of water downstream to maintain

a large-scale petrochemical industrial complex. As large

adequate river flow, exacerbating water pollution.

industrial complexes formed at the mouth of the Taehwa

Taehwa soon becam a “sewer” for Ulsan.

5LYHUMREVHHNLQJSHRSOHIURPGLIIHUHQWUHJLRQVÀRZHG
into Ulsan in large numbers, and Ulsan urbanized rapidly.
The process of urbanization progressed under the
policies of the national government. Poverty reduction
driven by industrialization was a national priority
at the time, meaning environmental awareness was
extremely low. Domestic wastewater from the city was
indiscriminately discharged into the river. Moreover, the
need for industrial water grew as the industrial structure
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6RXUFH7DHKZD5LYHU:KLWH3DSHU

1JDUVSF*OøPXPG)PVTFIPME8BTUFXBUFS &BSMZT 

The pollution in the Taehwa River gave Ulsan its name

In addition to the rapid population growth and dense

as a polluted city which decreased the number of visitors

residential areas, farming and livestock raising zones

to Ulsan and the quality of life for Ulsan residents. In

were promoted under the farming community stimulation

response, in the late 1980s, the environmental groups led

policy. As a consequence, the factory and farm

several movements to stop further pollution of the river

wastewater added to the the domestic sewage into the

and to return it to its original status.

river which further aggravated the river’s water quality.

1967

1982

1987

1993

1996

2001

<Picture 3> Aerial Photographs of the Taehwa River
<Table 1> Main Policies, 1962–2000
Period

Main Policies
st

Jan. 1962

Announcement of 1 Five-Year Economic Development Plan & designation of Ulsan Special Industrial Zone.

1964

Korea’s first oil refinery built (the Korea Oil Corporation Ulsan Oil Refinery).

1968

Hyundai Motor Company’s Ulsan factory, petrochemicals, & other industrial complexes built.

Late 1980s

Movement for pollution prevention in & restoration of Taehwa River begins led by local environmental groups.

1990s

Rapid population growth, dense residential zones, & entry of farming zones compound pollution of Taehwa River
through agricultural and factory wastewater.

1996

Taehwa River records worst water quality (11.3ppm BOD).

1997

1st Environmental Improvement Medium-Term Comprehensive Plan adopted; Ulsan begins full-scale steps to restore
and preserve air & water quality & ecology.

Jun. 2000

Mass fish death televised nationally; awareness of Taehwa River’s severe pollution spreads.
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Fishes died in mass numbers (five incidents in 1992

As the short-term target year in the Phase 1 project

DORQH DQGWKH%2'RIWKHULYHUUHDFKHGLWVZRUVWHYHU

± DSSURDFKHGWKH3KDVH&RPSUHKHQVLYH3ODQ

level of 11.3ppm in 1996. Again in June 2000, another

was adopted to ensure the continuation of the Taehwa

PDVV¿VKGHDWKRFFXUUHG7KHEURDGFDVWRIWKLVLQFLGHQW

River environmental policy. The plan consisted building

on national television gave rise to nationwide recognition

treatment facilities for water quality improvement,

on the seriousness of the Taehwa River’s pollution, and

the development of waterfront space such as the

became the background of spurning the River Revival

Taehwa River Grand Park, and projects for cultural

Campaign. Despite this movement, contaminated water

value restoration such as creating the Taehwa River

FRQWLQXHGWRÀRZLQWRWKHULYHUDQGWKHSUHVVWRUHSRUWHG

2EVHUYDWLRQ:DONDOORIZKLFKDLPHGWRWXUQWKHULYHU

the problem day in, day out.

into a safe, ecologically health, and culturally enjoyable
space.

1-2. Stage 2: Building an Eco-City through the
Taehwa River Restoration Project (’03–’Present)

In 2003, the city of Ulsan formed the Taehwa River
Water Quality Improvement Planning Team within

At the beginning of 2000s, the city of Ulsan began its

its environmental policy division, and was assigned

efforts to improve the environmental pollution problem.

to draft a water quality improvement comprehensive

Going beyond mere pollution reduction, Ulsan adjusted

plan, coordinating the first phase of the water quality

its development course toward building an ecological city

improvement project, and implementing some of the

in 2004. This paradigm shift was marked by the adoption

ZDWHUTXDOLW\VXESURMHFWV%XWDVWKHZRUNJUHZLQVFRSH

of the Ecopolis Ulsan Declaration and the Ecopolis Ulsan

the city in 2006 founded the Taehwa River Management

Plan, which emphasized the coexistence of environment,

%RG\DVDVHSDUDWHHQWLW\WRFDUU\RXWWKHSURMHFWWDVNLQJ

industry, and residents. The year 2004 was proclaimed as

its 100 members with the river’s management.

the founding year.
The Taehwa River Restoration Project was carried
out under the leadership of Ulsan Metropolitan City, a
municipal-level authority. Within this process, Ulsan built
and worked in a close cooperation with structure with
the local community. Thanks to the efforts of Ulsan’s
environmental groups, local experts, local volunteer
projects by K-water and other companies, citizen
participation, and the local press, the Taehwa River was
reborn from a state almost uninhabitable for life in 1996
<Picture 4> Ecopolis Ulsan Declaration Monument

SSP%2' LQWRDULYHURIOLIHERDVWLQJWKHEHVWZDWHU
TXDOLW\RIDOOWKHQDWLRQ¶VULYHUVE\ SSP%2' 

To put this into effect, the Taehwa River Master Plan
was adopted in 2005. Saving Taehwa River was its

This miracle is considered the fruition of the efforts

highest priority. As a result of the restoration project

of the municipal government, local residents, and area

undertaken based on the Master Plan, the Taehwa

businesses, who realized that Ulsan would have no future

River was gradually transformed into a clean river and

without a clean river.

became widely recognized as Ulsan’s representative
landmark.
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The middle island

2002

1960s (with island)

2011

6RXUFH7DHKZD5LYHU:KLWH3DSHU

<Picture 5> Changes in the Downstream of the Taehwa River
<Table 2> Main Policies, 2001–2013
Period
2003

Main Policies
nd

Adoption of 2 Environmental Preservation Medium-Term Comprehensive Plan (2004–2008)

May 2003 Taehwa River Water Quality Improvement Planning Team formed
Dec. 2003 Taehwa River Citizen’s Environmental Watch Group formed
Jun. 2004 Ecopolis Ulsan Plan adopted & Ecopolis Ulsan Declaration made; 2004 declared as the founding year of ecological city of Ulsan
Jan. 2005

Ulsan hosts citizen discussion on drafting Taehwa River Master Plan; 250 citizens & members of environmental groups &
NGOs participate

Jul. 2005

Taehwa River Master Plan (2005–2014) adopted; Phase 1 begins

Jul. 2005

Taehwa River Master Plan implementation set & undertaken (10 years from July 2005 starting point)

2006

Taehwa River Management Body formed as an independent body & given full responsibility for implementing master plan

2010

Taehwa River Master Plan Phase 2 (2010–2014) adopted

2011

River water quality rises to 1b status (1.9ppm BOD)—best among nation’s rivers

Dec. 2013 Selection as one of nation’s 12 eco-tourism sites

With the designation. Ulsan experienced population

III. The Case Study

inflows as well as the entry of shipbuilding and oil
refining industries and developed to its current state

1. Exogenous Factors

today. The goal of making the Ulsan Industrial Zone
The exogenous factors present a picture of the general

was to nurture heavy and chemical industries through

context in which a project is carried out. This section

large-scale oil-refinery, petrochemicals, automobiles,

presents the general nationl level context in which the

and shipbuilding; and through the construction of

project occurred across the economic, social, political,

related industrial complexes, the upgrading of industrial

environmental, and technological dimensions.

structure, balanced development among industries, and
attracting high-tech industries.

1-1. Economic Factors
Since the 1990s, Ulsan has accounted for about 10%
1-1-1. Economic Growth and Structural Change

of value added for manufacturing companies (both
light and heavy) in Korea employing at least 10%

Ulsan was a coastal farming and fishing community
before its designation as a special industrial zone in 1962.

of workers, showing that Ulsan plays a core role in
Korea’s manufacturing value creation.
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6RXUFH6WDWLVWLFV.RUHD2)

<Figure 4> Share of Manufacturing Value Added of Metropolitan Cities

In the 1960s, Korea’s economy began to experience rapid

12.4% annually between 2000 and 2013, the GRDP rose

growth, with remarkable growth in manufacturing. During

7.7% from 2000 to 2012, showing that exports drove the

the period from 1960 to 1972, as the share of primary

growth of Ulsan’s local economy. Ulsan’s export structure

industry decreased greatly, the share of manufacturing grew

shows concentration in particular product groups, with

from 10.8% to 25.2% (KDI, 2012). The development of

petrochemicals, automobiles, and shipbuilding comprising

manufacturing arose mainly from the increase in exports.

80% of exports. Ulsan’s balance of trade (in goods) Fro

From 1963 to 1973, the share of exports in manufacturing

2000s, Ulsan's balance of trade (in goods) rose from $15.7

rose 12.7% from 2.8% to 15.5%.

billion surplus to an all-time high of $15.7 billion surplus
in 2011 and recorded a surplus of $7.6 billion in 2013 (see

Not only does Ulsan play a leading role in Korean

Figure 7). The national trade balance has moved within a

production, it does so in Korean exports as well, having

EURDGUDQJHRIELOOLRQGH¿FLWWRELOOLRQVXUSOXV

recorded 16.4% of Korea’s exports in 2013 (see Figure

IURPWRGXHWRWKHLQÀXHQFHRIJOREDOVSRUWLQJ

5). Compared to the 11.6% recorded in 2000, this is

events and currency exchange rates. However, Ulsan’s

about a 5% rise. While Ulsan’s exports rose an average of

trade balance has risen comparatively in a stable manner.
8QLW86' 

6RXUFH.RUHD,QWHUQDWLRQDO7UDGH$VVRFLDWLRQ

<Figure 5> Exports of Metropolitan Cities (2000–2013)

 KWWSNRVLVNUVWDW+WPOVWDW+WPOGR"RUJ,G  WEO,G '7B) FRQQBSDWK ,
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8QLW86' 

6RXUFH.RUHD,QWHUQDWLRQDO7UDGH$VVRFLDWLRQ

<Figure 6> Imports of Metropolitan Cities (2000–2013)

8QLW86'PLOOLRQ

6RXUFH.RUHD,QWHUQDWLRQDO7UDGH$VVRFLDWLRQ

<Figure 7> Trade Balance of Ulsan (2000–2013)

1-1-2. Population Movement and Urbanization

a million at 534,739 (see Table 3). The ever growing
population surpassed 800,000 by 1990 and reached 1

Even up to Ulsan's promotion from town to city in 1962,

million by the mid-1990s.

the population did not exceed 210,000, the size of a small
provincial city. However, when Ulsan was designated as a
special industrial zone, Ulsan’s industrial center began to
IRUPDQGSRSXODWLRQÀRZVLQFUHDVHGJUHDWO\

In 2010, Ulsan’s population of 1,071,673 accounted
for 2.2% of the national population of 47,990,761.
Ulsan’s population grew by 4.6 times from 1966 to 2010.

From the 1970s, Ulsan’s population began to grow

During the same period, the national population grew

rapidly. Whereas the population in 1966 was 233,471,

1.6 times, showing that Ulsan’s population growth was

in 1970 it was 275,449, and by 1980 it exceeded half

comparatively very fast.
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<Table 3> Ulsan Metropolitan City Population Trend

1-2. Social Factors

8QLWSHUVRQV 

Total population

Male

Female

Gender ratio

1-2-1. Income Inequality

1966년

233,477

117,597

115,880

101.5

1970년

275,449

139,333

136,116

102.4

1975년

368,223

188,634

179,589

105.0

Compared to other metropolitan cities, the Ulsan wage

1980년

534,739

275,629

259,110

106.4

level in 2012 was relatively fair (see Figure 8). While

1985년

668,898

344,052

324,846

105.9

Ulsan had the greatest proportion of its population earning

1990년

804,968

416,939

388,029

107.5

1995년

966,628

500,192

466,436

107.2

2000년

1,012,110

520,656

491,454

105.9

2005년

1,044,934

538,031

506,903

106.1

Table 4). In 2012, Ulsan’s low-income working population

2010년

1,071,673

550,869

520,804

105.8

distribution across year-end tax adjusted income brackets

an annual wage of over 40 million won, it also had the
smallest proportion earning below 30 million won (see

6RXUFH6WDWLVWLFV.RUHD3RSXODWLRQDQG+RXVLQJ&HQVXV
1RWH7KH SRSXODWLRQ GDWD EHIRUH  ZKHQ 8OVDQ EHFDPH D
metropolitan city, combines both the city of Ulsan and Ulju County.

was 20.3% earning below 10 million won, 10.5% earning
between 10 and 15 million won, 8.9% earning between
15 and 20 million won, and 13.7% earning between 20
and 30 million won, represening the lowest distribution

1-1-3. Effect of Economic Factors

across the low-income brackets for metropolitan cities. In
Korea, as it adopted the first Five-Year Economic

contrast, the high-income distribution of Ulsan was 4.4%

'HYHORSPHQW3ODQ ± GHVLJQDWHG8OVDQDVD

earning between 40 and 45 million won, 3.7% earning

special industrial zone and developed it at the national

between 45 and 50 million won, 6.3% earning between

level as an industrial city. In 1966, Ulsan’s population was

50 and 60 million won, 7.8% earning between 60 and

a mere 233,000. With the designation as a special industrial

80 million won, and 6.4% earning between 80 and 100

zone, many moved to Ulsan making its population 1.1

million won, the highest distribution among metropolitan

million. Along with this designation, Korea’s export policy

cities. The proportion of Ulsan residents earning in the

is thought to have contributed to the rapid growth of the

high income bracket of 100 to 200 million won stood at

heavy and chemical industries and of the whole economy.

7.3%, the highest among the seven metropolitan cities.

<Table 4> Population Ratio by Bracket in 7 Metropolitan Cities
8QLW.5:

Total

Seoul

Incheon

Daejeon

Gwangju

Daegu

Busan

Ulsan

Below 1,000

24.1%

23.6%

25.3%

24.1%

24.8%

25.1%

25.1%

20.3%

Below 1,500

14.0%

13.3%

14.0%

14.3%

16.7%

16.2%

14.9%

10.5%

Below 2,000

10.8%

10.4%

11.8%

10.7%

11.2%

11.7%

11.4%

8.9%

Below 3,000

15.6%

15.2%

17.6%

14.4%

15.3%

15.7%

16.3%

13.7%

Below 4,000

10.4%

10.2%

11.4%

9.7%

9.5%

10.3%

10.7%

10.3%

Below 4,500

4.0%

4.1%

3.9%

4.0%

3.5%

3.9%

4.1%

4.4%

Below 5,000

3.4%

3.5%

3.2%

3.4%

3.2%

3.2%

3.5%

3.7%

Below 6,000

5.3%

5.5%

4.6%

5.8%

5.1%

4.8%

4.8%

6.3%

Below 8,000

6.4%

6.9%

5.0%

7.9%

6.2%

5.7%

5.7%

7.8%

Below 10,000

2.7%

3.1%

1.8%

3.2%

2.7%

1.7%

1.7%

6.4%

Below 20,000

2.8%

3.6%

1.2%

2.3%

1.7%

1.6%

1.5%

7.3%

Below 30,000

0.2%

0.4%

0.1%

0.1%

0.1%

0.1%

0.1%

0.2%

Below 50,000

0.1%

0.2%

0.0%

0.0%

0.0%

0.0%

0.0%

0.1%

Below 100,000

0.0%

0.1%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

Over 100,000

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

6RXUFH6WDWLVWLFVRIQDWLRQDOWD[LQ1DWLRQDO7D[6HUYLFH
1RWH%DVHGRQUHSRUWHGHQGRI\HDUWD[DEOHHDUQHGLQFRPHDQGSODFHRIUHVLGHQFH
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6RXUFH6WDWLVWLFVRIQDWLRQDOWD[LQ1DWLRQDO7D[6HUYLFH

<Figure 8> Comparison of Lorenz Curves of Ulsan, Metropolitan Cities, and Seoul

When earned income is broken down into 5 million

to 54 was 75%, showing that the high school education

won brackets, the rate of cumulative earned income

completion rate has increased markedly within a short

over cumulative population ratio as given by the wage

period of time (see Table 5).

brackets is the most gradual. In Lorenz curve, which is
used to measure the degree of income inequality, Ulsan

The women’s participation rate in the Korean economy

Metropolitan City most closely approaches the line of

rose from 42.8% in 1980 to 55.2% in 2012. The women’s

perfect equality (see Figure 8).

employment rate also rose significantly from 41.3% in
1980 to 53.5% in 2012 (see Figure 9).

1-2-2. Education Level and Equality of Opportunity
The women’s employment rate for Ulsan falls far short
In 2011, Korea’s high school education completion rate
ZDVDERYHWKH2(&'DYHUDJHRI+RZHYHU
for those aged 55 to 64, the high school education
completion rate was 45%, and the rate for those aged 45

of the national average. This is in contrast with the men’s
employment rate, which is the opposite case (see Figure
10). Ulsan is a heavy and chemical industries-centered
city consisting largely of industrial zones, meaning that it

<Table 5> High School Education Completion Rate (2011)

hires a higher-than-average proportion of male workers

Country

and therefore indicates a lower-than-average proportion

25-64 25-34 35-44 45-54 55-64

Korea

81

98

96

75

45

OECD Countries

75

82

78

73

64

Canada

89

92

92

88

83

Finland

84

90

89

86

71

of female workers.
1-2-3. Effect of Social Factors

France

72

83

78

68

58

Germany

86

87

87

87

84

Italy

56

71

60

52

40

Russia

94

94

95

95

91

England

77

84

80

75

67

relatively high. Therefore, Ulsan enjoys a high degree

89

89

89

89

90

of fairness in terms of income distribution. In research

United States

6RXUFH.RUHD(GXFDWLRQ'HYHORSPHQW,QVWLWXWHKWWSNHVVNHGLUHNU
index (Education Statistics Service)

Ulsan enjoys a higher average income than other
regions and the income of its lower income classes is

relating to income inequality and the quality of the
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6RXUFH6WDWLVWLFV.RUHD
1RWH(FRQRPLFSDUWLFLSDWLRQUDWHWKHUDWLRRIWKRVHDJHGDQGRYHURIWKHHFRQRPLFDOO\DFWLYHSRSXODWLRQ HPSOR\HGDQGXQHPSOR\HG )RUGDWDXSWR
1999, the standard of 1 week for time spent seeking employment was used for unemployment data, while for data since 2000, the standard was 4 weeks.
For 2009 economic participation rate, unemployment rate, and employment rate, 2009 standards were used.

<Figure 9> Women’s Economic Participation and Employment Rate Trends in Korea (1980–2012)

6RXUFH6WDWLVWLFV.RUHD(FRQRPLFDOO\DFWLYHSRSXODWLRQ3)

<Figure 10> Female Employment Rate Trend in Ulsan (2000–2013)

HQYLURQPHQW%R\FH  6FUXJJV  DQGRWKHUV

of the environment. Additionally, while Scruggs (1998),

showed the possibility that assuming the environmental

Ravalion et al. (2000), and others found evidence that

demand as a function of change in income has a convex

income inequality can improve environmental quality,

shape; transferring wealth from the poor to the rich (i.e.

%R\FH  7RUDVDQG%R\FH  DQGRWKHUV

worsening income inequality) can improve the quality

observed that income inequality has a negative effect on

RIWKHHQYLURQPHQW+RZHYHU%RUJKHVL  DUJXHG

the environment (Environmental Policy, vol. 21, no. 4).

that because cooperation among all classes is necessary

Accordingly, in the case of Ulsan, it is possible to view

to solve many environmental problems, worsening

Ulsan’s low degree of social inequality as having played

income inequality has an adverse effect on the quality

a positive role in improving the Taehwa River.

 KWWSNRVLVNUVWDW+WPOVWDW+WPOGR"RUJ,G  WEO,G '7B'$ FRQQBSDWK ,
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of the Republic of Korea, the government structure has

1-3. Political Factors

undergone reorganization and change about 60 times.
Thus, changes has occurred nearly every year. Laws

1-3-1. Corruption Perceptions Index

and institutions also changed frequently with each new
DGPLQLVWUDWLRQ&KDQJHVWKDW¿WWKHWLPHVDUHQHHGHGEXW

According to Transparency International’s Corruption
4)

Perceptions Index, or CPI, Korea has had a CPI of

the circumstances that have magnified instability and

around 5 out of score of 10 since 1995 (see Table 6). In

XQFHUWDLQW\LQWKHSROLWLFDOVSKHUHKDYHEHHQVLJQL¿FDQW

th

2012, Korea’s CPI was 5.6, placing Korea 45 among
176 countries. This is part of a continuously improving

In the case of Ulsan, the mayor, elected by the citizens,

trend since Korea’s scored 4.29 in 1995.

served three consecutive terms from 2002 to 2014. As
a result, the Taehwa River Master Plan could be drafted
and its implementation carried out almost to completion

1-3-2. Political Stability

without any interruption or wavering of commitment for
Korea’s political stability, after recording 62.98 in

10 years.

1996, fell before rising to 62.98 in 2007, and it recorded
51.66 in 2012 (see Table 7). After 2000, the level has

1-3-3. Effect of Political Factors

remained in the 50s excluding 2004, 2005, and 2007.
Korea has been known for having a relatively low

Political stability, the representative measure of the

level of political stability. Korea improved its political

stability of life for citizens as affected by political instability

stability through institutionalization, but this has been

RUWHUURULVPKDVDGLUHFWLQÀXHQFHRQHFRQRPLFJURZWK

inadequate. Since the establishment of the Government

A rise in political instability leads to low economic

<Table 6> Korea’s Corruption Perceptions Index (CPI)
1995

1996

1997

1998

1999

2000

2001

2002

2003

4.29

5.02

4.29

4.2

3.8

4

4.2

4.5

4.3

th

th

th

th

th

th

th

50th

th

27

27

34

43

41 countries

54 countries

52 countries

85 countries

2004

2005

2006

2007

2008

2009

2010

2011

2012

4.5

5

5.1

5.1

5.6

5.5

5.4

5.4

5.6

th

th

th

th

th

th

45th

th

th

40

47

42

50

48

42

40

99 countries 101 countries 91 countries 102 countries 133 countries

43

40

39

39

43

146 countries 159 countries 163 countries 180 countries 180 countries 180 countries 178 countries 183 countries 176 countries

<Table 7> Political Stability and Absence of Violence
1996

1998

2000

2002

2003

2004

2005

2006

2007

2008

2009

2010

2011

2012

Estimate

0.518

0.422

0.301

0.168

0.208

0.404

0.454

0.376

0.528

0.395

0.380

0.286

0.279

0.166

P-Rank

62.98

60.10

58.17

48.08

50.48

61.06

61.06

58.17

62.98

57.89

58.29

55.19

55.66

51.66

5)

6RXUFH:RUOG%DQN:RUOGZLGH*RYHUQDQFH,QGLFDWRUV
1RWH 35DQN ± KLJKHVW ± KLJK ± PHGLXPKLJK ± PHGLXPORZ ± ORZ ± ORZHVW

4) Transparency International annually publishes the Corruption Perceptions Index, an index of the perceived degree of corruption
DPRQJSXEOLFRI¿FLDOVDQGSROLWLFLDQVLQDJLYHQFRXQWU\$VFRUHRILQGLFDWHVWKDWDVRFLHW\LVJHQHUDOO\IUHHRIFRUUXSWLRQZKLOH
a score of 3 indicates that a society’s leadership is on the whole corrupt.
 KWWSLQIRZRUOGEDQNRUJJRYHUQDQFHZJLLQGH[DVS["¿OH1DPH ZJLGDWDVHW[OV[KRPH $FFHVVHG$XJ
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JURZWK %DUUR0DXUR 6)%HFDXVHSROLWLFDO

1-4. Environmental Factors

stability has a reciprocal relationship with economic
growth, it can serve as a main factor to economic growth.

1-4-1. Water Resources

Relatively, positive political stability contributed to

The average annual precipitation of Ulsan measures

the growth of Ulsan’s economy as well as to the national

1,277.1mm and is concentrated in the three months of

economy and has contributed to the performance of

June to August (see Figure 11). This is nearly identical

Taehwa River Restoration Project. In other regions, there

with the national average annual precipitation of

are cases where development projects that unilaterally

1,277mm.

planned and executed under the leadership of the national
government without engaging public opinion, have

According to the National Water Resources Plan,

caused division and conflicts within society. However,

Korea’s annual precipitation trend over the past 100

Ulsan’s Taehwa River Restoration Project, having started

years shows a 2.3-fold difference between the highest

after the 1995 launch of the local popular election and

yearly precipitation volume of 1,756mm recorded in

local-level administration system, involved the municipal

2003 and the lowest volume of 754mm recorded in

government and local residents as the main actors rather

1939. With a national average annual precipitation of

than the national government. Consequently, engaging

1,277mm, Korea’s precipitation trend over the past

WKHSXEOLFZDVDQHFHVVDU\SDUWRIWKHSURMHFWDVFRQÀLFWV

century shows a generally increasing trend. In the case

between the residents and the municipal authority were

of Ulsan as well, the respective periods around 1995

resolved over the course of the project’s implementation.

and 2000 were times of severe droughts while 1991 was

Furthermore, the mayor at the time served three

a year of concentrated rainfall measuring over 2,000mm;

consecutive terms from 2002-2014, maintaining the

this shows that volatility of precipitation is quite large

political will to carry out the project until the end. As a

(see Figure 12).

result, the project was completed successfully without
interference from political changes or other challenges.

6RXUFH.RUHD0HWHRURORJLFDO$GPLQLVWUDWLRQKWWSZZZNPDJRNU

<Figure 11> Precipitation in Ulsan

 %DUUR5(FRQRPLF*URZWKLQD&URVV6HFWLRQRI&RXQWULHV7KH4XDUWHUO\-RXUQDORI(FRQRPLFV
0DXUR3&RUUXSWLRQDQG*URZWK7KH4XDUWHUO\-RXUQDORI(FRQRPLFV  
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6RXUFH.RUHD0HWHRURORJLFDO$GPLQLVWUDWLRQKWWSZZZNPDJRNU

<Figure 12> Changes in Precipitation in Ulsan (1950–2010)

As shown in the Tables 8 and 9 below on suffered

1-4-2. Water Disasters

damages and recovery expenditure, while Seoul, which
Among metropolitan cities, Ulsan suffers a relatively

experienced a similar level of damages as Ulsan, invested

large amount of damages from heavy rains. In the years

140 billion won on recovery costs, Ulsan spent only 100

2005 and 2006, rain-related property damages in Ulsan

billion won.

amounted to 32.2 billion won and 19.8 billion won
respectively. In the past ten years, the damages totaled

1-4-3. Change in River Water Quality

ELOOLRQZRQUDQNLQJ8OVDQVHFRQGEHKLQG%XVDQ
for rain-related property damages (see Table 8). The

While Ulsan grew rapidly due to its rapid industrialization

reason for this large rain-related damages is that the

and urbanization, it paid little attention to water quality

disaster prevention budget is small compared to those

management, allowing the Taehwa River’s water quality

of other cities, and the primary industries of farming

WRGHJUDGHWRWKHZRUVWJUDGHGH¿QHGE\WKH0LQLVWU\

DQG¿VKLQJKDYHEHHQHVSHFLDOO\YXOQHUDEOH

of Environment, with an all-time high biochemical

8QLWPLOOLRQ.5:

6RXUFH.RUHD,QWHUQDWLRQDO7UDGH$VVRFLDWLRQ

<Figure 13> Rain-Related Damages and Restoration Expenses in Ulsan
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<Table 8> Rain-Related Damages in Metropolitan Cities
8QLWPLOOLRQ.5:

Seoul

Busan

Daegu

419

1,581

1,710

2005

101

18,191

2006

5,734

9,120

2007

-

1,790

2008

45

773

2009

24

34,303

2010

22,207

301

2011

31,317

2012
2013
Total

2004

Incheon

Gwangju

Daejeon

Ulsan

181

9,833

68,151

1,900

6

90

30,803

40

32,217

744

1,283

195

131

19,847

79

1,530

594

360

364

-

388

-

-

3,124

-

1,529

2,839

1,086

950

-

12,500

340

56

-

10,043

63

4,279

125

3,483

1,103

1,203

8,901

26

5,233

18,446

395

4,412

896

10

-

270

2

4

74

61,946

85,013

2,628

27,283

63,177

73,706

63,991

6RXUFH'LVDVWHU<HDUERRNRI1DWLRQDO(PHUJHQF\0DQDJHPHQW$JHQF\YDULRXV\HDUV

<Table 9> Rain-Related Restoration Costs in Metropolitan Cities
8QLWPLOOLRQ.5:

Seoul

Busan

Daegu

Incheon

Gwangju

Daejeon

Ulsan

2004

351

1,418

1,775

441

19,920

83,858

2,403

2005

124

23,372

11

267

40,397

212

40,922

2006

6,391

16,171

1,048

2,393

167

69

37,944

2007

15

834

33

2,076

176

191

1,409

2008

70

925

-

779

-

20

7,851

2009

415

81,104

-

323

4,262

1,474

859

2010

40,999

298

14

18,504

517

22

3

2011

91,934

32,397

404

9,640

95

6,210

1,094

2012

1,396

7,763

47

5,812

14,316

590

7,821

2013

1,404

4

-

180

71

2

30

Total

143,099

164,286

3,332

40,415

79,921

92,648

100,336

6RXUFH'LVDVWHU<HDUERRNRIWKH1DWLRQDO(PHUJHQF\0DQDJHPHQW$JHQF\YDULRXV\HDUV

R[\JHQGHPDQG %2' RISSP VHH)LJXUH :LWK

the rainy season. In addition, due to low environmental

an explosion in population growth in the mid-1990s,

awareness, some factories and livestock barns and sheds

the population was concentrated around the river in

dumped waste into Taehwa on occasions of heavy rains.

Ulsan’s Central and South Districts. Consequently, the

(Taehwa River White Paper, 2013).

combination of domestic, factory, and livestock-raising
waste discharge greatly degraded the water quality of the

2QWKHRWKHUKDQGWKHVHUYLFLQJRIWKH7DHKZD5LYHU
VHZHUDJHSLSHVDQGWKHSXUL¿FDWLRQSURMHFWLQWKHV

river.

and the Taehwa River Master Plan adopted in 2005
The water quality of the Taehwa River caused five

played a large role in the water quality improvement,

LQVWDQFHVRIPDVV¿VKGHDWKVLQDORQH7KHVHPDVV

water security of the Taehwa River, restoration of the

deaths were caused by lack of water for maintaining the

DTXDWLFHFRV\VWHPDQGFUHDWLRQRIZDWHUIURQWVSDFH%\

ULYHU¶VHQYLURQPHQWDOÀRZDQGODFNRIGLVVROYHGR[\JHQ

WKH%2'RIWKH7DHKZD5LYHUKDGVLJQL¿FDQWO\

during the dry season and by the worsened water quality

improved to 1.9 ppm.

due to accumulated pollutants in the riverbed during
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6RXUFH0LQLVWU\RI(QYLURQPHQW
1RWH7KHZDWHUTXDOLW\SRLQWVSRW6KLQMHRQJGRQJ 7DHKZD%ULGJH 1DPJX8OVDQ

<Figure 14> Progress of Water Quality in the Taehwa River (1992–2013)

1-4-4. Effect of Environmental Factors

1-5. Technical Factors

Among the environmental factors, increased

1-5-1. Korea’s R&D Level

environmental awareness from the degradation of the
Taehwa River’s water quality and aquatic ecosystem had

In 2011, Korea ranked second behind Israel in research

the biggest impact on the river’s ecological restoration.

and development expenditure as a percentage of GDP

The phenol leak into the Nakdong River and the

with 4.03% of GDP invested (see Table 10).

pollution of Lake Sihwa had already begun to anger the
public. The Environmental Administration was elevated
to the ministry status, and was delegated responsibilities
over drinking water quality and wastewater management.
It also played a leading role above other ministries and
departments in the joint implemenion of water quality

<Table 10> Comparison of R&D Spending among Selected
Countries
Index

Unit

R&D
billion
investment ($)

Korea United States Japan England China
(2011)
(2009)
(2010) (2010) (2010)
45.02

401.58

178.82

39.86

104.32

improvement measures of the Four Major Rivers

Ratio
multiple
(Korea=1)

1.0

8.9

4.0

0.9

2.3

Restoration Project. This was a time to use public

% of GDP

4.03

2.90

3.26

1.76

1.77

awareness on the environmental issues. Naturally, the

6RXUFH2(&'0DLQ6FLHQFH 7HFKQRORJ\,QGLFDWRUV

%

pollution of the Taehwa River became recognized as
one of the greatest environmental failures along with the

When compared with the year 2000’s figures,

Lake Sihwa and Nakdong River incidents in Korea. As

expenditures have approximately tripled from 13.85

a result, it easily became a public agenda, allowing the

trillion won to 49.89 trillion won, and have also risen

formation of consensus among local residents demanding

evidently in percentage terms from 2.30% to 4.03% of

water quality restoration.

GDP (see Figure 15).
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<Figure 15> Korea’s R&D Expenditure

The research and development expenditure for Ulsan

nation’s increase) over 2010 (see Figure 16).

in 2011 was 747.5 billion won, or 1.5% of national

However, the number of institutions undertaking

expenditure, and the human resources employed in R&D

the important task of increasing R&D expenditure and

numbered 4,919, or 1.3% of the national figure. This

manpower is low across all three categories of public

represents an increase of 295.3 billion won (0.5% of

research institutions, universities, and businesses when

the national increase) and 937 individuals (0.1% of the

considering Ulsan’s economic status (see Table 11).

6RXUFH0LQLVWU\RI6FLHQFH,&7DQG)XWXUH3ODQQLQJ.,67(36XUYH\RI5HVHDUFKDQG'HYHORSPHQWLQ.RUHDYDULRXV\HDUV7)

<Figure 16> R&D Expenditures in Metropolitan Cities

 KWWSNRVLVNUVWDW+WPOVWDW+WPOGR"RUJ,G  WEO,G '7B.%$ FRQQBSDWK ,
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<Table 11> Distribution of R&D Organizations (2011)

1-5-3. Effect of Technical Factors

8QLWQXPEHURIRUJDQL]DWLRQV

[Chart3] Distribution of R&D Organization by Agent and Region
By agent

Busan Daegu Incheon Gwangju Daejeon Ulsan

Total

913

865

1,217

508

894

272

Public research
institute

16

19

12

13

35

5

University

5

9

5

7

9

1

876

831

1,194

481

840

263

Governmentinvested institution

1

1

2

-

9

1

Private enterprise

875

830

1,192

481

831

262

Corporation

6RXUFH8OVDQ'HYHORSPHQW,QVWLWXWH8OVDQ(FRQRP\ 6RFLHW\
%ULHI$SU9RO

Korea’s relatively high level of technology made a
VFLHQWL¿FDSSURDFKWRVROYLQJWKH7DHKZD5LYHUSUREOHP
possible. The Taehwa River Master Plan was a plan
DGRSWHGEDVHGRQVFLHQWLILFUHVHDUFKHYLGHQFHDQDO\VLV
of the water quality environment and hydrological
environment. The approach was applied to identify the
right steps to improve the water quality and to restore
the environment. With advanced technology, the deposit
accumulated on the Taehwa riverbed could be dredged,
and decisions such as where to install water quality

1-5-2. Patents

improvement project sites could be made. This allowed
urban sewage and barn wastewater to be treated prior to

Korea ranks high in terms of the absolute number of

release into the river.

triadic patent families held. In 2010, with 2,182 triadic
SDWHQWIDPLOLHV.RUHDUDQNHG¿IWKEHKLQG-DSDQ  

1-6. Concluding Remarks

the United States (13,837), Germany (5,685), and France
(2,447). Korea has maintained this rank since 2005.

Economic, social, political, environmental, and
WHFKQRORJLFDOIDFWRUVLQÀXHQFHWKHIRUPDWLRQHYROXWLRQ

In terms of growth in the number of triadic patent families

and performance of institutions and also influence the

held, Korea has had an average growth rate of 7.6% since

selection of policies as well as the performance of those

2002 when it held 1,213 patent families, a growth rate

policies. This logic applies to the case of the Taehwa

second to China’s 24.2% (see Figure 17).

River Restoration Project.

6RXUFH2(&'0DLQ6FLHQFH 7HFKQRORJ\,QGLFDWRUV
1RWH7ULDGLF3DWHQW)DPLOLHV7KLVLVGH¿QHGDVWKHQXPEHURISDWHQWVDSSOLHGIRUDWWKH(XURSHDQ3DWHQW2I¿FH (32 DQGWKH-DSDQ3DWHQW2I¿FH
-32 DQGUHJLVWHUHGDWWKH863DWHQWVDQG7UDGHPDUNV2I¿FH 86372 LQRUGHUWRSURWHFWLGHQWLFDOLQYHQWLRQVDFURVV2(&'FRXQWULHV

<Figure 17> Comparison of Triadic Patents among Leading Countries (2002–2010)
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Through its designation in the 1960s as the Ulsan

2. Water Governance and Institutions

Special Industrial Zone that was a part of the FiveYear Economic Development Plan, Ulsan was able

The preceding section outlined broadly the effect that

to play the role of the base from which the heavy and

exogenous variables have on institutional factors and

chemical industries could be developed. Not only did

performance.This section examines the institutional

the government’s export-oriented policy of the 1970s

IDFWRUVGLUHFWO\RULQGLUHFWO\LQÀXHQFLQJWKH7DHKZD5LYHU

contribute to Ulsan’s explosive growth as an industrial

Restoration Project. These institutional factors utilize

city, it also turned it into the nation’s center for economic

the same structure as in the Lake Sihwa Water Quality

growth. The combination of growth-centric policies (e.g.

Improvement Project case study report. The institutional

the Five-Year Economic Development Plans, the Land

factors is classified broadly as law, administration, and

Plans and the Industrial Complex Plan), both at national

policy (Saleth and Dinar, 2004). In order to examine

and regional level, led to the pollution of Taehwa.

the influence of actors such as the state, market, and

%HJLQQLQJLQWKHILUVWKDOIRIWKHVHQYLURQPHQWDO

community on design, implemetation, and performance

issues became a main interest of the public due to the

of the project, institutions such as law, administration, and

phenol leak into the Nakdong River and the pollution of

policy have been recategorized into state-driven, market-

Lake Sihwa. Meanwhile, with the population growing

oriented, and community-centered institutions.

with the industrial zone, Ulsan was promoted to a
metropolitan city in 1997. The local government system

2-1. State-driven Institutions

also came into effect, strengthening the autonomy and
influence of the municipal government. This allowed

In the first half of the 1950s after the Korean War,

it to take the leading role in local policy making and

Korea was in a dire situation largely dependent on foreign

implementation and in enhancing the performance of

aid, with its politics in confusion and its economic base

the project. In addition, the nation-wide improvement

destroyed to the extent that was without necessary basic

in education and relatively high income level of Ulsan

infrastucture end of the decade. In 1962, Korea had a GNP

contributed to spurring public interest in the natural

per capita of $83, and the country’s main exports were iron

environment of the city and their demand on urgently

RUHVTXLGDQG¿VKHV$WWKHWLPHZKHQ.RUHD¶VHFRQRPLF

improving the situation. Moreover, Korea’s relatively

level was comparable to that of Kenya and Ghana. The

high level of technology made the selection and

government, through the procurement of foreign capital

implementation of measures possible to restore the

and through exports, low wage, and deliberate low grain

Taehwa River.

price policies set a path for modernizing the country and
economic growth with the goals of stopping the vicious

2YHUDOODPLGWRORQJWHUPSODQIRUWKHHFRORJLFDO

cycle of poverty and laying the foundation for a self-

restoration of the Taehwa River was established;

sutticient economy. To these ends, the government through

measures were taken to prevent the release of gray water

strong and determined leadership, established and began

and other wastewater into the river; and the Taehwa

WKH¿UVW)LYH<HDU(FRQRPLF'HYHORSPHQW3ODQLQ

River Restoration Project began.

As part of this core plan, Ulsan was designated as a special
industrial zone that concentrated on heavy industries
such as automobiles, refineries, and shipbuilding. The
Ulsan Special Industrial Complex as the first nationally
designated industrial zone, contributed greatly to Korea’s
economic development.
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However, the economic growth-focused policy

of the Ulsan industrial zone is unfolded as follows.

also brought environmental pollution as a side-effect.
Ulsan’s designation as a special industrial zone led to the

The development of the Ulsan Industrial Zone took

introduction of industrial complexes along the Taehwa

place with the “Land Expropriation Act on Special Cases

River and the East Sea coast, resulting in increased

Concerning the Establishment of Industrial Complex”

inflows of workers from other regions leading to rapid

and the “Urban Planning Act” as its legal basis. The land

urbanization. Due to the social atmosphere at the time
that prioritized industrialization and poverty reduction,
the environmental protection was largely disregarded. .
Later, as environmental pollution became a problem
and Ulsan gained an unfavorable reputation as a
polluted city, the municipality stepped up to improve the
situation. The city of Ulsan took charge of drafting and
implementing policies and consulted and cooperated with
industry, non-governmental organizations, and citizens to
make Ulsan a city where the environment, industry, and
residents could coexist. The ecological restoration project,
undertaken by the municipality was very successful as
the city authorities had the capacity to verify and address
the cause of the solution most effectively.
2-1-1. Laws and Administration
2-1-1-1. Balance between Government Layers
6RXUFH1DWLRQDO$UFKLYHVRI.RUHD

(Structure and Power)

<Picture 6> Designation of Ulsan Industrial Complex and
Groundbreaking Ceremony (Feb. 3, 1962)

Korea, under the directive of its central government,
unfolded its nationwide economic growth policy through
the Five-Year Economic Development Plans. The policy
RILQGXVWULDOL]LQJ8OVDQFDPHDERXWDVDSDUWRIWKH¿UVW
RIWKHVH¿YH\HDUSODQVDQGWKHUHIRUHWRRNVKDSHXQGHU
WKHJRYHUQPHQW¶VYLVLRQ2Q-DQXDU\IROORZLQJ
WKHGLVFXVVLRQRIWKH(FRQRPLF3ODQQLQJ%RDUG¶V
proposal to establish the Ulsan Special Industrial Zone in
a Cabinet Council, the decision to designate Ulsan as a
VSHFLDOLQGXVWULDO]RQHZDVQRWL¿HGDQGSURFODLPHGWRWKH
relevant angencies (see Pictures 6 and 7).
7KHFRXUVHRIHYHQWVIURPWKHHVWDEOLVKPHQWRIWKH¿UVW
Five-Year Economic Development Plan to the construction

6RXUFH1DWLRQDO$UFKLYHVRI.RUHD

<Picture 7> Ulsan Industrial Complex Construction Scheme
Drawing, 1965
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Expropriation Act has been instituted for the purpose of

The government established the Law no. 1080 “Act

developing the Ulsan Industrial Zone. The law stipulated

on Establishing Ulsan Development Committee and

the designation of industrial zones by Cabinet order,

Ulsan Industrial Development Planning Headquarters”

and in 1962, the government assigned the name, Ulsan

on May 31, 1962, to speed up the formation and

Industrialization Complex, through the “Decision on

development of the Ulsan Special Industrial Zone (see

Special Industrial Zone”.

Table 12). This strengthened the institutional structure
for the zone’s development. In accordance with the law,

The designated areas included what was at the time

the Ulsan Development Committee was organized. The

8OVDQHXEDQG%DQJHRMLQHXERI8OVDQ&RXQW\6RXWK

Ulsan Development Committee had the Cabinet Head

Gyeongsang Province. Additionally, in June 1962, the

(the Prime Minister of the early Third Republic) as its

government proclaimed changes to the administrative

FKDLUPDQDQGWKHKHDGRIWKH(FRQRPLF3ODQQLQJ%RDUG

region, promoting the newly combined area into the city

as its vice-chairman. In order to draft the comprehensive

of Ulsan and leaving the remaining area as Ulju County.

plans for the formation and development of the Ulsan
Industrial Zone and carry out the work involved in

At the same time, the government established the
“Code of Ulsan District Comprehensive Industrial
Zone Construction Promotion Committee.” This
new committee was made as a part of the Economic
3ODQQLQJ%RDUGDQGZDVWDVNHGZLWKWKHVHOHFWLRQRI
land for constructing key industries of the Ulsan District,
prioritizing the order by which factories would be built,
and reviewing urban development in the industrial zone.
To support the development of the Ulsan Industrial

the implementation, the Ulsan Development Planning
+HDGTXDUWHUVZDVLQVWDOOHGXQGHUWKHRI¿FHRIWKH&DELQHW
Head. Alongside this, the Ulsan Land Conciliation
&RPPLWWHHZDVHVWDEOLVKHG &DELQHW2UGHU1R DQG
the use of land and publicly administered water bodies
QHFHVVDU\IRUWKHZRUNVSHFL¿HGLQWKH8OVDQ,QGXVWULDO
Complex Construction Plan was permitted. Moreover,
foreign technology service corps were consulted for
technical advice.

Zone, the government in 1962 set up the Division of
8OVDQ6SHFLDO&RQVWUXFWLRQLQWKH%XUHDXRI/DQGDQG
Construction under the “Act on Establishing Local

The Ulsan Development Committee and the Ulsan
Development Planning Headquarters, in accordance

&RQVWUXFWLRQ3XEOLF2IILFH´WRFDUU\RXWWKHXUEDQ

with the December 14, 1963, “Act on Demolishing

construction project. This body, beginning with the

Ulsan Development Committee and Ulsan Industrial

factory sites, built roads and dams for securing water

Development Planning Headquarters” (No. 1520), were

for industrial use, a harbor, and did urban public works

dissolved on December 17, 1963. Their responsibilities

projects. With the repeal of the supporting law, the

were carried on by the Ulsan Special Construction

existing structure was annulled on November 8, 1966.

Division.

Later, with the “Law on Establishing Ministry of
&RQVWUXFWLRQDQG/RFDO&RQVWUXFWLRQ2I¿FH´WKHERG\

As described above, the decisions and implementation

continued to exist and carried out the building the Sayeon

work regarding developing of Ulsan as an industrial

Dam and some 80 various supportive projects, thereby

zone were undertaken predominantly by the authority

contributing significantly to the completion of the base

and budget-laden central government. As such, it could

of industrial activities before its dissolution on June 18,

be carried out with great speed, with the designation and

1975.

proclamation of the Ulsan Industrial Zone taking place
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<Industrial water and road construction>

<Industrial water project>

<Intake tower construction>

<Access road construction>

6RXUFH1DWLRQDO$UFKLYHVRI.RUHD

<Picture 8> Ulsan Industrial Complex Construction Project, 1963

<Table 12> Designation Process of the Ulsan Industrial Zone (1962–63)
Period

Main Events

Jan. 13, 1962 1st Five-Year Economic Development Plan announced
Jan. 20, 1962 Land Expropriation Act on Special Cases concerning Establishment of Industrial Complex introduced
Jan. 20, 1962 Urban Planning Act introduced
Jan. 27, 1962

Ulsan industrial zone designated by Cabinet Order No. 403 under the Land Expropriation Act on Special Cases
concerning Establishment of Industrial Complex

Jan. 27, 1962

Code of Ulsan District Comprehensive Industrial Zone Construction Promotion Committee proclaimed by Cabinet
Order No. 404

Mar. 7, 1962 Ulsan Special Construction Division established by Cabinet Order No. 504
May 31, 1962

Act on Establishing Ulsan Development Committee and Ulsan Industrial Development Planning Headquarters
introduced

Dec. 17, 1963

According to “Act on Demolishing Ulsan Development Committee and Ulsan Industrial Development Planning
Headquarters” (No. 1520), the Committee and Headquarters were demolished
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in just one week.8) As the development was driven at the

Ulsan’s industrial structure was adjusted accordingly. In

state level by the central government, the role of the local

1997, the city of Ulsan adopted a long-term development

government at the time was weak. However, national

plan for urban and industrial development over the next

interests and the interests of the local government were

20 years. In 2007, reflecting the changing conditions,

UDUHO\LQFRQÀLFWV

Ulsan adopted a modified plan designed to ensure the
continuous development, which is ongoing.

The Ulsan area, during the 1960s and 1970s under the
first through fourth Five-Year Economic Development

Ulsan was industrialized under state-driven policies. As

Plans, grew into the pivotal city of the nation’s industrial

it contributed to national economic growth, air pollution

development, housing the oil refining, chemical,

and environmental degradation worsened, earning it the

automobile, and shipbuilding industries—i.e. the nation’s

epithet, “pollution city of Ulsan.” After its designation

most important, heavy, and chemical industries. In the

as an industrial zone, agricultural losses stemming from

VXQGHUWKH¿IWKDQGVL[WK)LYH<HDU(FRQRPLFDQG

pollution and other signs of environmental degradation

Social Development Plans and a focus on the heavy and

began to appear one by one since the 1970s. In response

chemical industries, Ulsan continued to develop, with the

to this, the central government brought together the Ulsan

main businesses being machinery and equipment centered

Environmental Preservation Association to manage

on automobiles and shipbuilding. In the 1990s, the

environmental risks and to compensate farmers for

development of urban facilities was added to the existing

the damages in cooperation with the Korea Institute of

%DVLF3ODQIRU'HYHORSLQJ,QGXVWULDO%DVHDQGWKHVWDWH

Science and Technology (KIST). However, this situation

led economic development shifted to a development

only continued to worsen in the 1980s. In Ulsan, the

structure based on property rights, with national land

environmental problem evolved into a health issue as some

development and regional economic development as new

residents began to complain about neuralgia, paralysis,

priorities.

and itchiness. As the environmental problem worsened
considerably by the end of the 1980s, the state took

In a process that began in 1995, the merger of Ulju

interest and began the reorganization and expansion of its

County and Ulsan’s four districts, Ulsan was promoted

environmental agencies. What began as the Environment

to a metropolitan city in 1997. With the new status,

Administration (246 employees) in 1980 became the

Ulsan was able to lay the foundation for an independent

Ministry of Environment under the Prime Minister’s

economy and for pursuing an industrial policy. The

2IILFH HPSOR\HHV LQDQGVXEVHTXHQWO\WKH

municipality began to map out plans for industrial

Ministry of Environment (1,364 employees) in 1994.9)

development within its limits, rather than playing the

Universities also began to offer courses in environment-

typical role of local governments in supporting state-

related fields. In Ulsan as well, at the end of the 1980s,

driven industrial development. Furthermore, as a

movements led by local environmental groups to prevent

metropolitan city with over 1 million inhabitants, the

further pollution of the Taehwa River, and to return it to its

QHHGWRHVWDEOLVKDVHOIVXI¿FLHQWPXQLFLSDOEDVHZLWKDQ

original clean condition began. However, these movements

independent development plan became clear. Therefore,

ZHUHLQVXI¿FLHQWIRUWKRVHWZRWDVNV

8) Ulsan City Tour Guide
 KWWSZZZPHJRNUKRPHZHEFRQWHQWUHDGGR"PHQX,G  FRQWHQW,G  6HSW 
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The 1990s marks the period when the will to overcome

individual activities of administrative bodies, not-for-

the environmental pollution began to translate into action.

profit organizations, and the academic community. To

The importance of the environment gained recognition,

overcome the difficulties, the local government formed

in the case of Ulsan, with the Health and Environment

a governance system with local stakeholders and tried to

Division being renamed the Environment and Health

elicit the cooperation of the central government.

Division. With Ulsan’s promotion to a metropolitan city
VWDWXVLQWKHFLW\¶V+HDOWK2I¿FHDQG(QYLURQPHQW

2-1-1-2. Spatial Organization of Water Administration

2I¿FHZHUHVHSDUDWHGDQGWKH(QYLURQPHQW2I¿FHZDV
fully charged with environmental tasks. In addition, the

In Korea’s case, the central government plays a

municipal government and environmental organizations

leading role in water management. Rather than a single

tenaciously kept the pollution problem in the public

ministry overseeing this role, this role is shared among

eye, and businesses too increased their investments in

GLIIHUHQWPLQLVWULHVWKH0LQLVWU\RI/DQG,QIUDVWUXFWXUH

environmental improvement, leading to a large reduction

and Transport is responsible for domestic water,

in air pollution.

industrial water, and flood prevention; the Ministry
of Agriculture, Food, and Rural Affairs manages the

In the 2000s, the overall national awareness of the

agricultural water; and the Ministry of Environment is in

environment greatly increased. Driven by the Ministry

charge of managing water quality in rivers. In addition,

of Environment, passive measures grew into more

Korea’s rivers can be divided into state river sections and

determined efforts to build an environmental industry.

local river sections. The Ministry of Land, Infrastructure,

Ulsan ramped up its efforts to transform an industrial city

and Transport manages state sections of rivers, while

into an eco-city after the third local popular election in

the provincial and metropolitan governments manage

2002. This was possible due to implementation of local

local river sections. In accordance with the Small

self-governing system that was adopted nationwide,

River Act, lower level local governments manage

which allowed the election of its own members and the

small rivers. The Ministry of Environment manages

head of district and municipal assemblies. In 2004, under

the four major rivers, which are namely the Han,

the “Ecopolis Ulsan Declaration,” Ulsan established

Nakdong, Geum, and Youngsan Rivers, through the

the Taehwa River Master Plan for water quality

Water System Management Councils it established for

improvement, which focused on the Taehwa River

each river. Each Water System Management Council,

5HVWRUDWLRQ3URMHFWDVLWV¿UVWSULRULW\DQGDFWLYHO\OHGWKH

whose membership consists of relevant ministries,

project for 10 years.

ORFDOJRYHUQPHQWV1*2VDQGH[SHUWVHVWDEOLVKHV
water quality improvement plans and decides how to

Prior to the Taehwa River Master Plan, the central

use its water system budget. However, the council’s

government developed the Taehwa River Maintenance

function is limited to water quality management, and

Plan, a plan to prevent floods in the state-administered

the participation of many stakeholders such as local

section of the Taehwa River. Since this plan excluded the

governments is at the level of tokenism.

ecological aspects efforts were made to modify the plan
to fit the local situation alongside the establishment of

The Taehwa River consists of state and local river

the Taehwa River Master Plan. However, it was beyond

sections. As a result, the responsible agencies are also

the capacity of the local government and residents to

separate. The local river section comprises 57 local

modify the maintenance plan. There were limits to the

streams from the Taehwa River’s source at Tabsaemgol

Republic of Korea The Taehwa River Ecological Restoration Project

●

479

RQ0W%DHJXQWRWKHIRUPHU6DPKR%ULGJHDQGLV

Team and set out on the tasks of water quality policy

managed by the Ulsan Metropolitan Government (see

and natural environment restoration. As the Taehwa

Figure 18). The state river section begins at the former

River Restoration Project and the related management

6DPKR%ULGJHZKHUHWKHORFDOULYHUVHFWLRQHQGVDQG

work took on additional functions and the amount of

UHDFKHV8OVDQ%D\7KLVVHFWLRQLVPDQDJHGE\WKH%XVDQ

work grew, the city in 2006 founded the Taehwa River

Construction and Management Administration under

0DQDJHPHQW%RG\DVDVHSDUDWHHQWLW\WRFDUU\RXWWKH

the Ministry of Land, Infrastructure, and Transport (see

project. The Ulsan government’s management structure

Picture 9).

for the Taehwa River Restoration Project as of 2011 is
shown in Table 13.

To implement coherent policies in regard to the Taehwa
River Restoration Project, which consists environment,

In August 2014, with the Taehwa River Restoration

sewage, and water control policies, it was necessary to

3URMHFWLQWKH¿QDOVWDJHVWKHFLW\RI8OVDQGRZQVL]HG

have a single organization vested with full responsibilities

WKH 7DHKZD 5LYHU 0DQDJHPHQW %RG\ WKURXJK

for the project. In 2003, the city of Ulsan established the

restructuring.10)

Taehwa River Water Quality Improvement Planning

local river / stream section

state river section

Deokhyeon-ri, Sangbuk-myeon, Ulju County

Old Samho Bridge

6RXUFH7DHKZD5LYHU0DVWHU3ODQ

<Figure 18> The State River and Local Stream Sections of the Taehwa River

Samho Bridge

Taehwa Bridge
Ulsan Bridge

Beonyeong Bridge
Hakseong Bridge
Myeongchon Bridge

6RXUFH8OVDQ0HWURSROLWDQ&LW\3RZHU3RLQW)LOH

<Picture 9> State River Section of the Taehwa River

10) Interview at Ulsan City Hall (Aug. 5, 2014)

480 ●

Water and Green Growth Case Study Report 9

<Table 13> Ulsan’s Taehwa River Management Structure
Classification

Environment Policy Office, Environmental Management Office,
Sewage Management Office, Construction Road Office

Carrying out the water quality project;
Operating water quality monitoring stations and monitoring
ecology;
Preserving and restoring biodiversity in the Taehwa River;
Ulsan
Monitoring illegal wastewater discharge; Livestock wastewater
Metropolitan
management;
City
Pipe maintenance and operating water quality improvement office;
Managing non-point pollutant treatment facilities;
Putting a stop to household wastewater (storm overflow chamber);
Drafting and implementing stream maintenance plans, etc.

Taehwa River Management Body
(Promotion) Promotion and guiding tours;
(Facility management) Taehwa River Grand Park,
riverside facilities (e.g., trails, drainways), sports
facilities, arboriculture;
(Community support) One Company, One Stream
campaign, citizen environmental observer;
(Environmental management) preventative and
remedial measures for water quality degradation,
river environment clean-up, securing water for
the Taehwa River’s flow, etc.

Stopping wastewater discharge (individual households), management of drainage facilities;
District and Regulating illegal farming, construction, littering, and fishing; patrolling the stream;
county level Local stream section (Ulju County): riverside arboriculture, issuing permission for river occupation, managing riverside
facilities, etc.

2-1-1-3. Balance in Functional Specialization

relevant experts. Thus, a pan-national committee which
was composed both the heads of relevant ministries and

To carry out a large scale regional development
project in a traditionally centralized country, organic

related organizations was created for a single industrial
complex.

cooperation and coordination among relevant ministries
were needed. In this regard, the central government

Ulsan and the Taehwa River were suffering from

designated the Ulsan Special Industrial Zone in 1962 and

pollution, because the polluting facilities were located

established the Ulsan District Comprehensive Industrial

in the national industrial district, and regulation over the

Zone Construction Promotion Committee under the

discharge of pollutants lied in the hands of the central

(FRQRPLF3ODQQLQJ%RDUG7KHFRPPLWWHHZDVWDVNHG

government, specifically the Ministry of Environment.

with reviewing the locations of industrial facilities and

8QGHUWKH0LQLVWU\WKH8OVDQEUDQFKRIWKH%XVDQ

urban planning and prioritizing the incoming factories.

(QYLURQPHQWDO2I¿FHRYHUVDZWKLVUROH$VWKH0LQLVWU\

The committee consisted of various members including

of Environment clearly lacked personnel for the job, the

WKHSUHVLGHQWRIWKH(FRQRPLF3ODQQLQJ%RDUGDVWKH

Ulsan government responded to the pollution although

chairman, the Minister of Commerce and Industry as

the problem was not within its jurisdiction. After its

its vice chairman, and the Minister of Home Affairs, the

promotion to the status of metropolitan city in 1997,

Minister of Transport, the Minister of Communication,

Ulsan enlarged its environmental management function

the Administrator of Land and Construction Authority,

in response to stronger environmental demands from its

the governor of South Gyeongsang Province, the

citizens. About this time, local governments continuously

president of the Korea Electric Power Corporation,

demanded the Ministry of Environment to transfer its

the president of the Korea Housing Corporation, the

supervisory authority over industrial zones. Accordingly,

chief of military engineers in the Army Headquarters,

in 2001, the Ministry of Government Administration and

the person in charge of Ulsan District Industrial Zone

Home Affairs held a working-level committee11) meeting

comprehensive construction, the representatives of the

with officials from the Ministry of Environment and

beneficiaries (factories that will be constructed), and

provincial and municipal governments to transfer such
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right to the local governments. They agreed to entrust the

basin and build a concrete revetment along the entire

local authorities with the environmental oversight of air,

state section of the river. Even in the face of opposition

wastewater, and harmful chemical pollutant emissions

by citizen groups, the ministry cleared 20% of the entire

within the national industrial complexes (June 2002).

bamboo forest area. However, the ministry decided to

Even though the result was delegation, not transfer, the

preserve the remaining bamboo forest thanks to the

result empowered local governments to oversee polluters

signature campaign and other efforts of the Taehwa River

both inside and outside the industrial complexes and

Conservation Association (founded in 1989) and other

enabled more effective policy implementation.

HQYLURQPHQWDOJURXSV,QWKH%XVDQ&RQVWUXFWLRQ
and Management Administration proposed a draft plan

With the state section of the Taehwa River falling

to create a new waterway for flood prevention while

under the jurisdiction of the Ministry of Land,

preserving the forest and the residential area. In response,

,QIUDVWUXFWXUHDQG7UDQVSRUWWKH%XVDQ&RQVWUXFWLRQDQG

Ulsan’s academic community and civil society groups

Management Administration (as the directly responsible

FDOOHGIRUDPRGL¿FDWLRQRIWKHSODQFLWLQJWKHLUFRQFHUQ

JRYHUQPHQWRI¿FH PDQDJHGDSDUWRIWKH7DHKZD5LYHU

over the possibility of setbacks in the construction of the

Restoration Project. However, most of the project was

Taehwa River Ecological Park and destruction of the

carried out under the leadership of the Ulsan government,

ULYHU¶VHFRV\VWHPGXHWRLQFUHDVHGULVNRIÀRRGLQJIURP

ZKLFKWKH%XVDQ$GPLQLVWUDWLRQDSSURYHGWKHUROH7KH

sedimentation in the existing waterway. That same year,

municipality carried out the project in cooperation with

having collected residents’ opinion, the city of Ulsan

YDULRXVVWDNHKROGHUVLQFOXGLQJHQYLURQPHQWDO1*2V

¿[HGWKHSROLF\WRUHWXUQWKHHQWLUHUHVLGHQWLDODUHDWRWKH

citizens, and local businesses. As the responsibilities

river section and to build an ecological park. Showing its

of authorizing work on and engaging in follow-up

willingness to shoulder a considerable portion of the land

management of the state river section of Taehwa lay

compensation cost, Ulsan forcefully argued for the need to

with the central government, the Ulsan city government

preserve the river’s environment in its original condition

built a grand park, riverside parks, and other amenities

to the central government. Civil society supported Ulsan

ZLWKWKHSHUPLVVLRQIURPWKH%XVDQ&RQVWUXFWLRQDQG

LQWKLVHIIRUWE\VWDUWLQJWKH³%X\D3ORWRIWKH7DHKZD

Management Administration.

Field” campaign. Due to the strong political will of the
Ulsan government to conserve the environment despite

Due to the divided management structure of the Taehwa

its difficult financial situation, the central government

River, Ulsan, where the Taehwa River was located, and

accepted Ulsan’s proposal and decided to conserve the

the central government at times clashed over the river’s

Taehwa Field in its original condition, thereby making

management. The Ministry of Land, Infrastructure, and

the building of the Taehwa River Grand Park possible.

Transport established the Taehwa River Maintenance Plan

Moreover, the central government agreed to bear 72.7

in 1987 in order to reduce flood damage, disregarding

billion KRW of the 100 billion KRW required for the land

ecological value at the time. The ministry planned to

compensation, leaving Ulsan to provide the remaining

clear the Shimnidae Forest (a bamboo forest) within the

27.3 billion KRW.

11) After the launch of the local self-governing system, to facilitate stabilization of the system and transfer of power to the local government
institutionally, the “Act on the Transfer of the Administrative Authority from the Central to Local Government” was enacted on
-DQDQGWRVXSSRUWWKHHI¿FLHQWDXWKRULW\WUDQVIHUDQGFRRUGLQDWHWDVNVDPRQJORFDOJRYHUQPHQWVWKH$XWKRULW\7UDQVIHU
Facilitation Committee was established under the President’s command on Aug. 30, 1999 (History of Metropolitan City, 157).
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In spite of the divided nature of authority between

chemical industries as its major industries for economic

the central and local governments over the Taehwa

growth. In 1973, it introduced the Act on Facilitating

River Restoration Project and its possible hindrance to

,QGXVWULDO%DVH'HYHORSPHQWWRGHYHORSKHDY\DQG

implementation, the project succeeded. This was because

chemical industries and established the Industrial Sites

of the increased authority and influence of the Ulsan

and Water Resources Development Corporation (present

government, which was strengthened by the institution of

K-water) to develop industrial areas.

the local self-governing system, combined with its strong
political will. Also, Ulsan was most knowledgeable of
the local situation and had its interest at heart.

In the early 1990s after the industrialization, Ulsan,
which had been passive in responding to environmental
issues, began to realize the importance of its
environment and the necessity to restore the Taehwa

2-1-2. State-driven Policies

5LYHU%\WKHQWKHULYHUEHJDQWRUHHNDQGILVKHV
2-1-2-1. Well-organized Hierarchical Plans from

recurrently died in large droves. After Ulsan became

National through Regional and to Local

a metropolitan city in 1997, it began to implement

Project Plans

environmental policies, establishing the Environmental
,PSURYHPHQW0HGLXP7HUP&RPSUHKHQVLYH3ODQ ¿UVW

The formation of the Ulsan Industrial Complex

SODQ±VHFRQGSODQ± 7KHFLW\

originated from a Five Year Economic Development

of Ulsan made huge efforts for its environment. For

Plan. After the plan was announced in 1962, the

example, it provided funds for installing intercepting

Land Expropriation Act on Special Cases concerning

sewer pipes and waste pipes to prevent the inflow of

Establishment of Industrial Complex and the Urban

SROOXWDQWVLQWR7DHKZD2YHUWKHSHULRGRI\HDUV

Planning Act were enacted. Ulsan was designated

it installed waste pipes in 47,000 households and

as an industrial district in accordance with the Land

connected them to sewage treatment plants. As the

Expropriation Act. After the designation, relevant

overall environmental awareness and the income

organizations such as the Division of Ulsan Special

level of the citizens increased, the tendency to pursue

Construction and Ulsan Industrial Development Planning

quantitative growth decreased and people began to care

Headquarters were established and the construction

about the quality of their lives. Following the changing

project was carried out. The central government played a

trends, in Ulsan, it became important to establish

leading role in planning and implementing most parts of

more systematic plans not only for the water quality

the policy. After the construction of the Ulsan Industrial

improvement but also for improving the quality of life

Complex, the Ministry of Commerce and Industry took

through the restoration of the Taehwa River. In this

the lead in developing the industrial complex with the

respect, Ulsan in 2002 announced a policy to transform

support of the municipal and provincial governments.

itself from a polluted city to an eco-friendly city. In June

Although the industrial complex was constructed in

2004, it launched the Ecopolis Ulsan Declaration and

accordance to the Urban Planning Act, the city took its

adopted the Ecopolis Ulsan Plan. Under the Ecopolis

form quickly as municipal and provincial governments

Ulsan Plan, the Taehwa River Master Plan was

and local companies actively participated in the project

established to give highest priority to river restoration.

due to increase in speculation in the real estate market.
In the 1970s, the central government selected heavy and
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The Ecopolis Ulsan Plan, which was designed based on the concept of ecological city, has three objectives.
First, reducing pollution load and protecting the environment by establishing an energy and material-cycling urban system.
6HFRQGVXVWDLQDEO\GHYHORSLQJ8OVDQE\GHYHORSLQJDQHI¿FLHQWVSDWLDOVWUXFWXUHDQGWUDQVSRUWV\VWHP
Third, increasing environmental awareness and responsibility of the citizens by creating an eco-friendly image of the city.

<Figure 19> Background of Establishing the Ecopolis Ulsan Plan

7KH(FRSROLV8OVDQ'HFODUDWLRQUHÀHFWVWKHVWURQJZLOO

includes not only tangible measures, such as constructing

of the city to change its environmental paradigm and to

basic environmental treatment facilities to address water

enhance the quality of citizens’ lives by transforming

quality degradation, but also intangible measunes, such as

itself into a whole new eco-friendly city rather than

environmental education for the citizens. In addition, the

merely focusing on reducing pollution. This declaration,

small projects under the Master Plan have been divided

was the springboard for efforts to make Ulsan an eco-

into long-term and short-term projects according to their

friendly city where the environment, industry, and

requirements and were carried out. As the target deadline

citizens could co-exist..

IRUWKHVKRUWWHUPSURMHFWV ± DSSURDFKHG8OVDQ
reflecting on necessary changes in urban planning and

Although plans based on the River Act such as the

for better water quality systematically drafted and began

Taehwa River Stream Maintenance Plan of 1987 and Re-

to implement the second phase of the Master Plan. Ulsan

maintenance Plan of 2003 were established, these plans

finalized the implementation plan for the Taehwa River

were criticized as being inadequate for restoring the river

Master Plan, specifying 50 main projects to be carried out

to its natural state. This is because they leaned more toward

for a period of 10 years beginning in 2005 across almost the

developing the waterfront area around the river. The

entirety of the river from source to mouth. The main details

Taehwa River Master Plan, a comprehensive plan which

are shown in Table 14 and Figure 20.

FRYHUVÀRRGSUHYHQWLRQZDWHUIURQWVDQGWKHHQYLURQPHQW
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The Taehwa River, which consists of state and local

The city of Ulsan carried out both water quality

river sections, is subject to the River Act (see Figures

improvement and creation of waterfront space through

21 and 22). In the implementation of the Taehwa River

the Taehwa River Master Plan. 629 billion KRW was

Master Plan, the projects within the state river section were

invested in water quality improvement between 2002

carried out with the cooperation of and permission from

and 2013, and 336.6 billion was invested in the creation

WKH%XVDQ&RQVWUXFWLRQDQG0DQDJHPHQW$GPLQLVWUDWLRQ

of waterfront space between 2004 and 2013.

as required by the Act. The projects in the local river
section, being under Ulsan’s jurisdiction, were carried

The water quality improvement project focused

RXWGLUHFWO\E\WKHFLW\JRYHUQPHQW2IILFHVXQGHUWKH

primarily on repairing sewage pipes and constructing new

metropolitan government managed the sub-projects each

sewage treatment plants, which together took more than

DFFRUGLQJWRDVSHFL¿FSODQ

90% of the water quality improvement expenditures. The
waterfront space creation project involved removing the
concrete revetments which had been installed under the
RQHVL]H¿WVDOOULYHUPDQDJHPHQWRIWKHVWRUHVWRUH
the natural features of the river and also to create the
7DHKZD5LYHU*UDQG3DUN2WKHUSURMHFWVZHUHFXOWXUDO
and historical projects that included the restoration of the
Taehwaru Pavilion, which was researched and designed
according to the Taehwa River Master Plan; the Taehwa
Riverside Path restoration project; and cultural festivals
such as the Taehwa River Spring Flower Grand Festival.
The details of these projects are shown in Figures 21
and 22 and Table 15.

6RXUFH7DHKZD5LYHU0DVWHU3ODQ

<Figure 20> Basic Concept of the Taehwa River Master Plan

<Table 14> Main Projects of the Taehwa River Master Plan
Project Name
Safe and clean
Taehwa River

Main Project
Short-Term

Managing non-point pollution and main stream point pollution, preventing algal bloom, improving
stream self-purification coefficient, resolving stagnant or obstructed areas in the state river section

Long-Term

Securing enough water to maintain river flow, eco-friendly stream purification system, rainwater
treatment tank, improving riverside environment

Creating riverfront space near Samsan drainage facility, forming an ecological training site at the
Short-Term Eonyang water quality improvement facility, replacing artificial weirs and fishways with more natural
Ecologically healthy
ones, creating Seonbawui waterfront space
Taehwa River
Forming the Taehwa River Baekli Fish Forest, making the Taehwa River Baekli Trail, maintaining
Long-Term
natural revetments
Familiar and close
Taehwa River

Short-Term

Building an ecological parking space, improving walking accessibility, establishing riverside use plan,
constructing small-scale amenities, establishing water leisure space

Long-Term

Remodelling bridges for good scenery, paving a circulating bicycle path, constructing a water
environment building

Short-Term Launching Taehwa River cultural festivals
Taehwa River with
a history and future Long-Term Researching and planning Taehwaru Pavilion historical restoration, establishing riverside scenery
management plan
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Nature-friendly section for fish

Modified section

Natural environment preservation section

Samho Island District
City park area connect to Taehwa District
Bicycle path and footpath

Dongcheon Channel Junction
improvement

Exercising facilities

Migratory bird
protection zone

Daun Overpass
Construction
Planned Samho District

Formation of a downtown green network

Taehwa Nature
Education Center District Dongcheon Companion
Road Connection
Formation of a downtown
Bridge Construction
green network
Planned
Designated estuary system
preservation zone

Taehwa District
Osan Bridge
Construction Planned

6RXUFH7DHKZD5LYHU0DVWHU3ODQ

<Figure 21> Projects in the State River Section

2-1-2-2. Financial Support for the Project

is active in Korea’s sewage business. Thus, the city of
Ulsan implemented parts of the sewage treatment plant

(Subsidy and ODA)

FRQVWUXFWLRQSURMHFWVLQWKHIRUPRI%7/DQG%72WR
The central government and the local government

lessen the financial burden. The central government

provided most of the budget for the Taehwa River

and Ulsan provided most of the budget for waterfront

Restoration Project. The water quality restoration project

space creation projects, and private capital was not

was carried out with the investments from the central

involved except for some parts that were funded by local

government, the Ulsan Metropolitan City government,

companies as part of their CSR schemes.

and the private sector. Normally, private participation

Location : Songhyun, Ibam-ri, Beomseo-eub
Area : 0.307Km2
Project Period : 2004~2010

New Residential Zone
Development Plan

Gulhwa Water Quality
Improvement Facility

Gulean Park
Development Plan
Eonyang Water Quality
Improvement Facility

Unit

Location : Guyeong-ri & Ibam-ri,
Beomseo-eub (combined area)
Area : 0.3995 Km2

Preexisting

6RXUFH7DHKZD5LYHU0DVWHU3ODQ

<Figure 22> Projects in Local Stream Sections
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Unit

Preexisting

<Table 15> Taehwa River Master Plan Main Project Details
Project Name

Main Projects

Sewage pipe maintenance

Stopping household wastewater, sewage pipe installation

Establishing wastewater
treatment plant

Establishing three water quality improvement offices and small-scale wastewater treatment
plants

Removing sedimentation sludge Polluted river cleaning activities, dredging riverbed, and maintaining river way
Improving stream environment
Water Resolving hindered river flow
quality

Fostering and cleaning up natural stream, restoring ecological stream
Removing concrete structures

Securing flow

Installing riverbed filtration facilities, utilizing discharged water from the water quality
improvement facilities

Improving environment near
Samsan drainage facility

Installing Incoming wastewater removal facilities, changing retarding basin into parks

Comprehensive measure for red Improving self-purification ability, removing sedimentation sludge, stopping household
tide
wastewater
Building Taehwa River Park
Maintaining riverside
Water environment
front
Forming ecological space
Forming resting space

Building Taehwa River Grand Park and Migratory Bird Park
Managing riverside flowers and plants, making walking paths and bicycle roads, ecological
parking space, Taehwa River-Hakseong Bridge, and Eonyang downtown area waterfront,
constructing small-scale amenities in state river section
Constructing natural revetments, fishways, migratory bird habitats
Constructing or remodelling Shimnidaebat Bridge, Taehwa River Observatory, ecological
culture gallery, and bridges

Among the water quality improvement sub-projects,

,XWKHZDWHUIURQWGHYHORSPHQWSURMHFWVWKH¿UVWVWDJH

the central government granted subsidies to the sewage

of the Taehwa River Grand Park construction project was

treatment plant expansion project, the most expensive

funded by the Ministry of Environment. It was selected

sub-project. This subsidy was not specifically for Ulsan

in February, 1999, for government funding as part of

but was a general subsidy based on Article 63 of the

preparations for hosting the World Cup. The construction

6HZHUDJH$FW7KH$FWVSHFL¿HVWKHFULWHULDIRUJUDQWLQJ

RIWKH7DHKZD5LYHU0LJUDWRU\%LUG3DUNZDVIXQGHG

such subsidies, whose rate is determined by the Ministry

E\WKH%XVDQ5HJLRQDO&RQVWUXFWLRQDQG0DQDJHPHQW

of Environment and which varies depending on a project’s

Administration under the Ministry of Land, Infrastructure,

main agents. The government subsidy rate for sewage

and Transport as part of a river environment improvement

treatment plants is in Table 16.

work.

<Table 16> Government Fund Ratio in Sewage Projects (as of 2014)
Name of Sub-Project

'05–'08

'09~

10%

(criterion removed)

 Metropolitan city

30% (10%)

30% (10%)

 City (w/ provincial government)

50% (20%)

50% (20%)

 City, county

70% (30%)

70% (30%)

 Metropolitan city

10%

10%

 City (w/ provincial government)

50%

(criterion removed)

53% / 70%

50% / 70%

Note

1) Pipe maintenance
 Special city

Fund for the newly constructed and
replaced,( ) is repair

2) Construction of wastewater treatment facilities

 City, county(Above town/below town)

6RXUFH0LQLVWU\RI(QYLURQPHQWLQWHUQDOGRFXPHQW )HE
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as sewage pipes, pumps, and terminal sewage disposal

2-1-2-3. Taxes and Levies

plants. The sewerage use fee is imposed according to the
The Taehwa River Restoration Project has been mostly

amount of sewage discharged.12)

funded and implemented by tax money and the central
and local governments. Consequently, the authority

2-1-2-4. Regulations

collecting tax on the project and the project undertaker
are the same, structurally. Additional taxes cannot be
LPSRVHGQRUFDQWD[UHGXFWLRQEHQH¿WVEHEHVWRZHG

When the Ulsan Industrial Complex was being built,
the environmental awareness was very low meaning there
were no regulations requiring entering factories to basic

However, the local government has established a

environmental treatment facilities. Until the mid-1970s,

system under provision regarding water pollution,

WKHFLW\KDGQRRI¿FHLQFKDUJHRIHQYLURQPHQWDOLVVXHV

41 of the Act on Water Quality and Water Ecosystem

With crop damages and deteriorating residents’ health,

Preservation that imposes a discharge imposition on

conflicts between companies and residents intensified.

polluters based on the polluter pays principle in an effort

It became frequent for some companies to even deny

to reduce the total amount of contaminants released.

the fact that their pollution was the cause. As a result,

The discharge imposition amount system has two parts,

the administrative bodies responsible for civil petitions

WKHH[FHVVHIÀXHQWFKDUJHDQGWKHEDVLFHIÀXHQWFKDUJH

DQGFRPSODLQWVIDFHGPDQ\GLI¿FXOWLHVLQUHVROYLQJWKH

which are summarized in Table 17.

cases submitted by the residents claiming losses from
the pollution. In the 1980s, the environmental pollution

Aside from these charges, there are a sewage source

became far more serious. Relevant ministries and the

charge and sewerage use fee. Payment of the sewage

city of Ulsan realized the severity of the pollution-related

source charge is mandatory for the owners of structures

losses and the need for environmental preservation and

3

that discharge over 10m of sewage per day. The purpose

began to implement policies and projects to address

of this charge is to support the costs for maintenance

the problem. In 1984, the Environment Administration

and construction of public sewerage infrastructure such

installed a Central Guidance Task Force in Ulsan through

<Table 17> Discharge Imposition Amount
Excess effluent charge

Objective

Basic effluent charge

According to the polluter pays principle, this charge is imposed
according to discharged amount;
Meeting effluent standard;
This charge is imposed on those who exceed the Even if the effluent meets the standard, if the effluent exceeds
standard.
the water quality standard of the terminal disposal plant, this
charge is imposed.

Time of
Introduction

1983

Jan. 1, 1997

No. of Target
pollutants

19
(including basic target pollutants)

2
(Organic material, floating material)

Irregular (frequently)
- The inspection is conducted mainly for the factories
which exceed effluent quality standard during
check and guide and administrative inspections.

Once in 6 months (2 times a year)
- This Inspection is for businesses of types 1–4, excluding the
ones whose effluent flows into sewage treatment plants or
terminal disposal plants.

Time of
imposition

 KWWSGHSWXOVDQJRNUHQYLURQPHQWVHQVHVHQVHBMVS 6HSW
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which it regulated the major polluting factories. In

As of 2012, Ulsan had established measures for

1986, it designated Ulsan as a special countermeasure

managing pollutants by source and is regulating septic

area. In the 1990s, the Environment Administration

tanks, industrial wastewater, and livestock excreta.

was upgraded to the Ministry of Environment under

Regarding septic tanks and wastewater treatment plants,

WKH3ULPH0LQLVWHU¶V2IILFH +ZDQJ\HRQJFKHR DQG

WKHFLW\LQVSHFWVZKHWKHUWKHIDFLOLWLHVPHHWWKHHIÀXHQW

in 1995, it was upgraded to the a proper Ministry of

water quality standard and issues an improvement

Environment (Hwangyeongbu). This resulted in a leap in

order or a fine when necessary. The effluent standard

the number of environment-related laws and the size of

for industrial wastewater is implemented differently by

the environment budget. Along with this development,

region, taking into account regional differences.

Ulsan established an environmental guidance office to
systematically manage and regulate the main polluting
factories in the city.

To preserve water quality, the upstream water source
DUHDLVDGPLQLVWHUHGDVDFOHDQDUHDDQGVWULFWHUHIÀXHQW
standards are applied to facilities that discharge large

When Ulsan was upgraded to a metropolitan city

quantities of wastewater than to small-scale facilities.

 LWH[SDQGHGLWVHQYLURQPHQWUHODWHGRI¿FHLQWRDQ

Regulations regarding both concentration and quantity are

independent division and formed the legal foundation for

being enforced. Guidance and inspection of wastewater

an autonomous environmental management by a local

discharging facilities focus on the illegal discharge of

government, establishing the Ulsan Metropolitan City

SROOXWDQWVH[FHHGLQJHIÀXHQWVWDQGDUGVDQGVXFKGLUHFW

(QYLURQPHQWDO%DVLF2UGLQDQFHLQ-XO\,WGHVFULEHV

polluting acts rather than on neglecting an administrative

the basic principles of environmental preservation and

procedure. Also, they are carried out to prevent pollution

the rights and duties of the city, local businesses, and

accidents and educate offenders. When a violation is

local residents. In 1999, Ulsan forged an Agreement of

discovered, the city responds forcefully, issuing an

9ROXQWDU\(QYLURQPHQWDO0DQDJHPHQW%DVHGRQWUXVW

improvement order, work stoppage order, facility shut

and cooperation between businesses and authorities, the

down order, or warning or pressing charges of the illegal

municipality allowed businesses to manage their own

behavior. Also, the city has been carrying out a discharge

pollution sources. The decision was made as there were

fee payment system based on the polluter pays principle

limitations in cracking down polluters and upon the

to reduce the total amount of pollutants discharged.

rest of the administrative authority. The city of Ulsan,

In addition, Ulsan has legislated that livestock farms

128 businesses, and the Nakdong River Environmental

discharging in excess of a certain amount must install

2I¿FHFRQFOXGHGWKHDJUHHPHQWLQ$SULO,Q

livestock excreta treatment facilities, and it provides

the Taehwa River Citizen’s Environmental Watch Group

regular education for the livestock farmers. In the case of

was established under the Taehwa River Management

a violation, Ulsan issues an improvement order, imposes a

%RG\IRUWKHSXUSRVHRIHQYLURQPHQWDOFOHDQXSDQG

¿QHRUSUHVVHVFKDUJHVEXWWKHYLRODWRUVDUHIHZ

environmental surveillance activities, which is still active
today. The river monitoring system, of which the citizen’s
watch group is a part, includes 7,891 members (2,063
public servants and 5,828 civilians) who regularly patrol
the river and prevent the dumping of pollutants into the
river and discover water pollution incidents early.
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2-2. Market-oriented Institutions

Management Administration, the local government,
DQGWKHUHJLRQDO(QYLURQPHQWDO2IILFHVDIWHUGHFLGLQJ

The primary goal of Ulsan’s industrialization was

whether permission can be granted and conducting an

economic, to serve as a base city spurring growth nationwide.

environmental impact assessment, pass on the results

As a result of this narrowly focused industrialization,

WRWKH)ORRG&RQWURO2I¿FHVDQGWKHQFROOHFWWKHVWUHDP

the Ulsan area became extremely polluted, and the

water use fee, the occupation and use fee, and the water

central and local governments had to invest heavily to

use charge.

restore the environment. Substantial funding has gone
into this ecological restoration project comprised of

Through this process, the use of Taehwa River’s water

water quality improvement and waterfront development.

is possible if permission is secured from the Nakdong

There is currently no direct cost recovery plan. Aside

5LYHU)ORRG&RQWURO2IILFH7KHVWUHDPZDWHUXVHIHH

from the collection of sewage fees to recover the cost of

and occupation and use fee are charged according to

building sewage treatment facilities, In this sub-section,

the Ulsan Metropolitan Stream Private Use and Water

the market-oriented institutions of the Taehwa River

8VH&KDUJH2UGLQDQFHZKLFKLVEDVHGRQWKH5LYHU

Restoration Project are discussed.

$FWDQG5LYHU$FW(QIRUFHPHQW2UGLQDQFH,QWKHFDVH
of unauthorized use, the user has to pay 120% of the

Market-oriented Laws and Administration

regular fee. The water use and occupation and use fee
belong to the local governments. In the case of Ulsan, the

2-2-1. Property Rights and Surface Water Rights

fees for each use are described in Table 18. Small rivers
and streams in the Ulsan area are governed by separate

According to the River Act, state and local river

ordinance based on the Small River Act.

sections may only be used after securing permission. The
permission is issued by the basin-wide Flood Control

The Taehwa River was used as a source of drinking

2IILFHVXQGHUWKH0LQLVWU\RI/DQG,QIUDVWUXFWXUHDQG

water until the 1970s, after which a dam was built to meet

7UDQVSRUW%HFDXVHWKHXVHRIULYHUXVXDOO\LQYROYHV

increasing demand for water for economic activities. With

construction of or changes in water-intake facilities,

the dam now meeting the demand, direct sourrce from

the permission system requires coordination with the

the Taehwa River is hardly used. The fees related to river

Regional Construction and Management Administration

use collected by Ulsan Metropolitan City totals only 365

or the local governments as they administer occupational

million KRW, with occupation and use fees of 293 million

use of state and local rivers. According to the River

.5:DQGÀRZLQJZDWHUXVHIHHVRIPLOOLRQ.5:

$FW(QIRUFHPHQW2UGLQDQFHWKH)ORRG&RQWURO2I¿FHV
issue permission for both river use and occupation for

2-2-1-2. Scope of Private Participation in the Water

state river sections. For local river and stream sections,

Sector

different organizations issue permission for water

There is no law or regulation that blocks private

use and occupation. The Regional Construction and

sector participation in water resources management

<Table 18> Water Tariff System in Ulsan
Purpose

Generation

Rate

When 100m is used a day
231 KRW/year

Household, Industrial (/m3)

Agriculture
3

231 KRW/year

Raw water

Supernatant

Purified water

223 KRW

313 KRW

413 KRW

6RXUFH2UGLQDQFHRI8OVDQ0HWURSROLWDQ&LW\RQ&ROOHFWLQJ5LYHU2FFXSDWLRQDQG8VH)HH LQWURGXFHG1RY
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or water and sewage services. Private participation

2-2-2. Market-oriented Policies

in sewage services is so active that 71.0% of public
sewage treatment facilities is operated by private

2-2-2-1. Cost Recovery

companies (as of 2012, Ministry of Environment 2013).
Contracting sewage services to the private sector is on a

The Taehwa River Restoration Project was mostly

steady rise because the cost of treating 1 ton of sewage

financed by the central government and the city of

costs 34.0% less with private operation (public-private)

Ulsan. In the water quality improvement project, 629

than with direct operation by local governments (direct

billion KRW was invested between 2002 and 2013,

RSHUDWLRQ±.5:RSHUDWLRQE\SUR[\±

and in the waterfront facility construction project, 336.6

13)

KRW). )XUWKHUPRUHVHZHUDJH%7/VDQGWUHDWPHQW

billion KRW was invested between 2004 and 2013 for a

SODQW%72VDUHEHFRPLQJPRUHFRPPRQ,QWKH7DHKZD

total of 965.9 billion KRW (see Table 19). Some parts of

River Restoration Project, part of the sewerage project

WKLVFRVWZHUH¿QDQFHGE\ORFDOFRPSDQLHV

ZDVFDUULHGRXWLQWKHIRUPRID%7/DQGWKH*XOKZD
Water Quality Improvement Project was carried out in

Within the water quality improvement project, the

WKHIRUPRID%72+RZHYHUSULYDWHSDUWLFLSDWLRQLQ

Eonyang sewerage pipe maintenance project (85.5

the water provision sector has not taken off because of

ELOOLRQ.5: ZDVFDUULHGRXWLQWKHIRUPRI%7/

opposition by local governments, laborers, and civic

(sewerage pipe lease). And among the three sites of

groups.

the water quality improvement project, the Gulhwa
Sewage Treatment Plant was constructed in the form of

The areas of private participation in the Taehwa River

%72XVLQJSULYDWHIXQGVWRDOOHYLDWH8OVDQ¶V¿QDQFLDO

restoration project were limited. Aside from the above-

burden; among the total cost of 94.6 billion KRW, the

mentioned sewage treatment facility construction and

central government financed 8 billion KRW, the city

operation, no sub-project involved private participation

of Ulsan financed 10.6 billion KRW, and the private

aimed at earning a return on investment.

VHFWRU¿QDQFHGELOOLRQ.5:$VLGHIURPWKHFRVWRI
this latter sub-project, the central and local governments
coverned the rest. The central government currently
provides subsidies to the sewage part of the project.
These subsidies can be seen as the government’s way
of paying most of its share of the burden of the water

<Table 19> Annual Investments in the Taehwa River Ecological Restoration Project
8QLWKXQGUHGPLOOLRQ.5: 

Total

‘02

‘03

‘04

‘05

‘06

‘07

‘08

‘09

‘10

‘11

‘12

’13

Total

9,656

623

891

1,212

946

917

524

413

464

1,047

1,163

813

642

Water quality

6,290

623

891

1045

770

247

222

162

49

483

776

585

437

Waterfront space

3,366

0

0

167

176

670

302

251

415

564

358

228

205

6RXUFH8OVDQ0HWURSROLWDQ*RYHUQPHQWLQWHUQDOGRFXPHQW±6DYLQJWKH7DHKZD5LYHU

 KWWSZZZPHJRNUKRPHZHESROLF\BGDWDUHDGGR"SDJHU2IIVHW  PD[3DJH,WHPV  PD[,QGH[3DJHV  VHDUFK.H\
HDUFK9DOXH PHQX,G  RUJ&G FRQGLWLRQFRGH $ VHT 
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quality improvement project. If the metropolitan

cost of constructing the Taehwaru Pavilion (in progress

government is conducting a sewerage project, 30% of

until 2013, the construction of the Taehwaru Pavilion

the cost of sewer pipe maintenance, 50% after 2009

was excluded from the list of completed projects) (see

IURP± RIWKHFRVWRIH[FUHWDWUHDWPHQW

Pictures 12 and 13). K-water remodeled the Taehwa

facility construction, and 10% of the cost of wastewater

River water intake tower into the Taehwa River

treatment plant construction has been paid out of state

2EVHUYDWRU\DVDFRQWULEXWLRQWR8OVDQSD\LQJELOOLRQ

FRIIHUV2IWKHELOOLRQ.5:LQYHVWHGLQWKHZDWHU

KRW of the total 1.5 billion KRW cost (see Pictures 10

quality improvement project until 2013, the sources of

and 11).

investment for the 622.2 billion KRW cost of the 26
completed sub-projects are shown in Table 20.
$PRQJWKHZDWHUIURQWGHYHORSPHQWSURMHFWVWKH¿UVW
stage of the Taehwa River Grand Park construction
project was financed by the Ministry of Environment
after it was selected in February, 1999. The government
funding was a part of preparations for host cities for the
:RUOG&XS7KH7DHKZD5LYHU0LJUDWRU\%LUG3DUN
construction project (31.9 billion KRW) was financed
E\WKH%XVDQ5HJLRQDO&RQVWUXFWLRQDQG0DQDJHPHQW
Administration as a part of river environment maintenance

6RXUFH7DHKZD5LYHU:KLWH3DSHU

<Picture 10> Former Water Intake Tower

SURMHFWV,QFOXGLQJELOOLRQ.5:LQYHVWHGE\WKH%XVDQ
Regional Construction and Management Administration
in creating waterfront space along the state section of the
Taehwa River, state funds in the waterfront development
work totaled 159.1 billion KRW, of which roughly half,
or 72.7 billion KRW, was used to purchase land for the
Taehwa River Grand Park. Area businesses also funded
the projects as a part of CSR activities. The city of Ulsan
DQG*\HRQJQDP%DQNVLJQHGDQDJUHHPHQWWRIXQG
billion KRW and 5.1 billion KRW respectively for the
6KLPQLGDHEDW%ULGJH VHH3LFWXUH LQWKH7DHKZD
River Grand Park and to transfer the bridge to Ulsan
DIWHUFRPSOHWLRQ62LOERUHWKHZKROHELOOLRQ.5:

6RXUFH7DHKZD5LYHU:HEVLWH

<Picture 11> Taehwa River Observatory

<Table 20> Type of Investments by Source (Projects Finished as of the End of 2013 Only)
 8QLWKXQGUHGPLOOLRQ.5:

Total

Central government Local government Private fund(local business CSR)

Total

8,854

2,889

4,286

1,679

Water quality

6,222

1,298

3,309

1,615

Waterfront space

2,632

1,591

977

(64)

6RXUFH8OVDQ0HWURSROLWDQ&LW\LQWHUQDOGRFXPHQW
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Note
For the projects already
finished as of 2014

Most of the Taehwa River Ecological Restoration

treatment facility construction and related costs to be

Project was funded by the central and local governments.

recovered through sewage fees, there are no measures

However, among the water quality improvement project

to recover project costs. Although the private sector

costs, apart from the 4.7 billion KRW saved from the 2.3

investors have no way to recover their investment, they

billion KRW earned from selling the aggregate gained

UHFHLYHGWD[EHQH¿WVIRUWKHLUOHJDOGRQDWLRQVDFFRUGLQJ

from dredging sedimentation sludge, from the 2.4 billion

to the Corporate Tax Act.

KRW earned in shipping fees, from the wastewater
2-2-2-2. Private Sector Promotion Policy
In the Taehwa River Ecological Restoration Project, a
policy to actively promote the private sector’s participation
was not implemented. However, some parts of the
project were carried out with private sector investment
WRDOOHYLDWHWKH¿QDQFLDOEXUGHQRIWKHORFDOJRYHUQPHQW
In the Eonyang wastewater treatment plant project,
the sewage pipe maintenance project was carried out
LQWKHIRUPRI%7/DQGWKH*XOKZDZDWHUTXDOLW\
6RXUFH7DHKZD5LYHU:KLWH3DSHU

LPSURYHPHQWSURMHFWZDVFDUULHGRXWLQWKHIRUPRI%72

<Picture 12> Taehwaru Pavilion (1900s)

with an operation period of 20 years from the completion
date.
Another example of policy for private participation
was taking advantage of companies’ social contribution
activities. Local companies aiming to build a favorable
company image through social contribution projects
provided the budgets for building the Shimnidaebat
%ULGJH WKH7DHKZD 5LYHU 2EVHUYDWRU\ DQG WKH

6RXUFH8OVDQ0HWURSROLWDQ&LW\:HEVLWH3RZHU3RLQW¿OH

Taehwaru Pavilion in full or in part.

<Picture 13> Taehwaru Pavilion Bird's Eye View

6RXUFH7DHKZD5LYHU:HEVLWH

<Picture 14> Shimnidaebat Bridge
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2-2-2-3. Project Selection Criteria

awareness increased and the environmental problems
that had accumulated as a side effect of growth-oriented

The Taehwa River Ecological Restoration Project

SROLF\JUHZLQFUHDVLQJO\YLVLEOHHQYLURQPHQWDO1*2V

began in earnest with the establishment of the Taehwa

grew rapidly. As the environmental pollution of Ulsan

River Master Plan to make Ulsan a sustainable ecopolis

was especially severe, not only the local media but the

where the environment and the economy stand together.

nationwide media reported the problem as a main issue.

Until the finalized Taehwa River Master Plan was

With growing concern over the situation, environmental

announced, the city of Ulsan made great efforts to

groups, civic groups, and local experts worked to restore

UHÀHFWWKHRSLQLRQVRIFLWL]HQVDQGRWKHUVWDNHKROGHUVLQ

Ulsan’s environment.

and to share the contents of the plan. In this regard, the
RI¿FHLQFKDUJHKHOGDZRUNVKRSZLWKFRQVXOWDQWVDQG

Since the Taehwa River includes the state and local river

WKHSURMHFWLPSOHPHQWDWLRQSODQQLQJWHDPLQ2FWREHU

sections and is therefore managed by the central and local

2004, to discuss their opinions and held a debate in

JRYHUQPHQWVUHVSHFWLYHO\LWZDVGLI¿FXOWIRUFLYLFJURXSV

January 2005 that drew 250 participants including the

and other such stakeholders to participate in the decision

LPSOHPHQWDWLRQSODQQLQJWHDP1*2RIILFLDOVDQG

making process. To make the central government accede

regular citizens.

to local opinion, the local stakeholders including the
ORFDOJRYHUQPHQW1*2VDQGWKHDFDGHPLFFRPPXQLW\

Each sub-project for the Taehwa River’s ecological

established a governance network for mutual cooperation.

restoration was classified as either a short-term or long-

,QIDFWWKHORFDO1*2VDQGWKHDFDGHPLDVXFFHVVIXOO\

term project. Projects were selected based on their

persuaded the Ministry of Land, Infrastructure, and

contents and urgency. Those that required the permission

Transport into preserving the Taehwa River Shimnidae

of the central government for work on the state section of

Forest and Taehwa Field by conducting a signature-

WKHULYHUZHUHFOHDUHGE\WKH%XVDQ5HJLRQDO&RQVWUXFWLRQ

VHHNLQJFDPSDLJQDQGWKH%X\D3ORWRIWKH7DHKZD)LHOG

and Management Administration, while those involving

&DPSDLJQ$VRI1*2VKDGSDUWLFLSDWHGLQWKH

work on the local section of the river were cleared by

Taehwa River‘s restoration.

Ulsan’s own process prior to their implementation.
2QHRIWKHGHILQLQJFKDUDFWHULVWLFVRIWKH7DHKZD
2-3. Community Govemance Stuctures

River Restoration Project distinguishing it from other
environmental projects was the participation of local

2-3-1. Community-centered Laws and Administration

businesses. These companies took part in the river’s
UHVWRUDWLRQWKURXJKWKH³2QH&RPSDQ\2QH6WUHDP

When Ulsan was designated as a special industrial

Reviving Campaign” leading in the installation

zone and the industrialization was at its height, the

RU UHVWRUDWLRQ RI WKH7DHKZD 5LYHU 2EVHUYDWRU\

laws and management structures which guaranteed the

6KLPQLGDHEDW%ULGJHDQGWKH7DHKZDUX3DYLOLRQDVD

participation of various stakeholders did not exist. At

means of corporate social responsibility. As of 2012, 105

that time, the Korean government was implementing

FRPSDQLHVKDGSDUWLFLSDWHGLQWKH2QH&RPSDQ\2QH

JURZWK¿UVWSROLFLHVDQGSRZHUZDVFRQFHQWUDWHGLQWKH

Stream campaign.

central government.
Since the end of the 1990s, Ulsan has guaranteed the
However, during the 1990s, as the nation-wide environmental
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participation of local stakeholders through ordinances.

2Q$SULO8OVDQ¶V2IILFHRI(QYLURQPHQWDO

participation of local businesses in the project, and

3ROLF\HVWDEOLVKHGWKH³2UGLQDQFHRI(VWDEOLVKPHQWDQG

overall shared the problem with the local community so

2SHUDWLRQRI8OVDQ0HWURSROLWDQ&LW\(QYLURQPHQWDO

that they could solve the problem together. As a result,

&RXQFLO´ ZKLFK ODWHU EHFDPH WKH ³2UGLQDQFH RI

WKHHQYLURQPHQWDO1*2VZKLFKXQWLOWKDWWLPHKDG

Establishment and Management of the Green Ulsan

a negative view of the local government, recognized

21 Environmental Committee.” The Green Ulsan 21

the state of the environment and endeavored to present

Environmental Committee (hereafter referred to as the

responsible alternative policy options; and the local

Committee) established through this ordinance involves

residents, with increased participation, gained a sense of

Ulsan residents in environmental policy formulation,

RZQHUVKLSDQGFKDQJHGIURPEHLQJPHUHEHQH¿FLDULHVRI

pollution monitoring, implementation of the Green Ulsan

environmental preservation to some of its main agents.

21 agenda, and review and inspection of Green Ulsan 21
activities. The Committee consists of up to 50 members

2-3-1-1. Effectiveness of Accountability Provisions

appointed by the mayor of Ulsan. The Committee can

and Arrangement

review the city‘s environmental policies and suggest
new and alternative policies to the mayor. In addition, the

The pollution of the Taehwa River was the result of

Committee provides environmental education to increase

a narrowly economic development-focused policy—

the environmental awareness of the local residents and

manifested in the building of an industrial zone

can participate in various environmental preservation and

without environmental considerations—and a lack of

watch activities. The ordinance allows the Committee

environmental awareness in Korean society as a whole

to receive its budget from the city. The Committee is a

from the central and local governments to businesses and

channel through which the local government, residents,

ordinary citizens. As late as the 1990s, due to the lack

and businesses can establish a partnership and have

of environmental awareness, local factories and farms

continuing dialogue. This partnership is an important

discharged wastewater during heavy rains. During the dry

mechanism which reinforces the mutual trust between the

season, at times there was a lack of water necessary to

private and public spheres and allows the local residents

PDLQWDLQWKHULYHUÀRZDQGLQWKHXUEDQDUHDKRXVHKROGV

to have a continuing interest in the Taehwa River

discharged untreated wastewater into the Taehwa River.

problem and voluntarily participate in the ecological

Given these circumstances, no stakeholder could be

restoration project. The 7th Committee formed in 2014 is

held solely responsible for the pollution of the Taehwa

14)

composed as shown in Table 21 and Figure 23.

River. However, when the city of Ulsan recognized the
seriousness of the pollution and the need to improve the

As described above, the city of Ulsan conducted
the water quality restoration activities with the Green

VLWXDWLRQLWDFWLYHO\WRRNOHDGLQ¿QGLQJDVROXWLRQLQVWHDG
of playing the blame game.

Ulsan 21 Environmental Committee, encouraged the

<Table 21> Organization of the Green Ulsan 21 Environmental Committee (7th Committee, 2014)
Organizations

Public
organizations

Education

Press

People (No.)

3

7

4

Environmental
Civic group
NGOs
17

12

Relevant
organizations

Total

7

50

6RXUFH8OVDQ0HWURSROLWDQ&LW\SUHVVUHOHDVHPDWHULDO 0DU

 KWWSZZZXOVDQJRNUFLW\ERDUG5HSRUWGR"PHWKRG VHOHFW IXQF YLHZ 3$*(B180  P1XP  V1XP  *8%81
6($5&+ 3*0B*%1 UHSRUW 5(&,' 
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6RXUFH*UHHQ8OVDQ(QYLURQPHQWDO&RPPLWWHH+RPHSDJH15)

<Figure 23> Organizational Chart of the Green Ulsan 21 Environmental Committee

In the Taehwa River water quality restoration project,
EHFDXVHHIIHFWLYHPDQDJHPHQWZDVGLI¿FXOWIRUDJHQHUDO

to households and establishing wastewater treatment
facilities.

administrative authority due to the connected nature of
ZRUNLQWKHDUHDVRIHQYLURQPHQWZDVWHZDWHUDQGÀRRG

The city of Ulsan realized that the effective management

prevention, the city of Ulsan in May 2003, established

of the Taehwa River and its connected streams was

the “Taehwa River water quality improvement planning

not possible through an administrative organization

team” and the Taehwa River Master Plan and, putting

alone. Thus, it formed the Taehwa River Citizen’s

forward significant funds, launched the Taehwa River

Environmental Watch Group under the Taehwa River

Ecological Restoration Project (White Paper, 119). As

0DQDJHPHQW%RG\RQ'HFHPEHUFRQVLVWLQJRI

the work of managing the Taehwa River Ecological

60 people including company employees, environmental

Restoration Project diversified and the workload

DQGRWKHU1*2VDQGLQGHSHQGHQWEXVLQHVVPHQ7KH

LQFUHDVHGWKH7DHKZD5LYHU0DQDJHPHQW%RG\DV

watch group was tasked with monitoring all polluting

mentioned earlier was established in January 2006, as a

activities and conducting environmental cleanup

separate entity to direct the implementation of the project,

DFWLYLWLHVRYHUVHFWLRQVRI¿YHVWUHDPV7KURXJKWKHVH

ZKLFKLWKDVGRQHWRWKLVGD\%HFDXVHWKHVRXUFHRIPRVW

activities, the group instilled the sense of community

of the pollution was household and industrial wastewater

with the environment among residents and formed a

within the city limits, Ulsan was able to reduce most of

close, cooperative interface between the public and

the pollution significantly by connecting waste pipes

private spheres. In addition, not only did the division

 KWWSZZZJUHHQXOVDQFRNUFPSKS
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of labor among the managing bodies make the river’s

information act. In addition, Ulsan discloses information

management more efficient, the reactive style of

on pollution by source, water supply and wastewater

administration of crackdowns changed to a proactive

management measures, environmental organizations and

style of providing guidance and enlightenment.

local laws, environmental standards, the environmental
community, and overall environmental status, policies,

2-3-1-2. Adequacy and Relevance of Information

and laws through its annual environmental white paper.

When the Ulsan industrial complex was developed,

Regarding the Taehwa River Restoration Project,

as the power of the central government was strong

Ulsan disclosed the planning process and adopted the

and the concept of information disclosure was scarce,

opinions of the general public through the Master Plan

information disclosure amounted to government policy

ZRUNVKRS 2FW DQGWKH7DHKZD5LYHU0DVWHU

decisions being reported in official newspapers. Even

3ODQGLVFXVVLRQ 2FW 0RUHRYHUGXULQJ

until when the Taehwa River became polluted to the

project implementation, Ulsan held a performance

point of being called the river of death, due to the

reporting event every other month and the main points

inadequacy of information, the public could not get a

were continuously reported in the press.16) In addition,

sense of how serious the pollution in the river was until

8OVDQPDGHD:HESDJHIRUWKH7DHKZD5LYHU KWWS

WKH\VDZ¿UVWKDQGWKHSROOXWLRQOHYHOWKDWZDVUHSRUWHG

taehwagang.ulsan.go.kr), through which it shares

LQWKHPHGLD$WWKDWWLPHWKH2IILFLDO,QIRUPDWLRQ

information on the Taehwa River and the Taehwa River

Disclosure Act (enacted in 1998), which guarantees the

Master Plan.

right to know of the general public, had not yet been
%HVLGHVWKHORFDO8OVDQJRYHUQPHQWORFDOFLYLF

implemented.

and environmental groups such as the Green Ulsan
However, from the time Ulsan established the water

21 Environmental Committee and the Taehwa River

quality restoration plan in 2003, it set out to involve

Conservation Association are also providing information,

local stakeholders in the decision making process and

helping to build consensus in and promote the voluntary

allow the general public to have access to necessary

participation of local residents and civil society.

policy information. In the background of this decision,
EHVLGHVWKHFRPLQJLQWRHIIHFWRIWKH2I¿FLDO,QIRUPDWLRQ
Disclosure Act, as decision making power shifted from

2-3-1-3. Integrated Treatment of Water Planning
and Development

the central government to the local government with the
local government taking charge of the project, the need to

In regards to urban development planning, water

share information in order to form social consensus over

resources planning is necessary. In 1962, when Ulsan

the project and to answer the demand for information

was designated to host an industrial complex, Ulsan

by direct stakeholders in the local government had risen.

upgraded the body in charge of the water supply service

8OVDQ¶V(QYLURQPHQWDO%DVLF2UGLQDQFHVWLSXODWHVWKDW

from the water supply arm of the construction division

information related to environmental preservation has to

to the water supply division and undertook to secure

be disclosed, and the city does so through its web site like

more water with the Sayeon, Hoiya, and Daeam Dams.

other local governments and thereby complies with the

As the heavy industry complex rapidly developed and

17) Interview with Dr. Sang-hyun Lee of the Ulsan Development Institute (22 Aug 2014).

Republic of Korea The Taehwa River Ecological Restoration Project

●

497

the city grew increasingly populated, the demand for

water quality degradation became an issue and made

industrial and household water catapulted, threatening to

water quality management the trend, the city of Ulsan,

outstrip the water available through wells, streams, and

ORFDOUHVLGHQWVHQYLURQPHQWDO1*2VDQGWKHORFDO

H[LVWLQJ¿OWUDWLRQSODQWV,QUHVSRQVHWKHFLW\PRYHGWR

media joined hands and implemented various projects.

stabilize the water supply through industrial waterworks
expansion of the Nakdong River, the construction of the

When the central government pushed forward plans

Daegok Dam in 2000, and the changing of the Sayeon

WRFDUU\RXWDÀRRGSUHYHQWLRQSURMHFWE\FRQVWUXFWLQJD

Dam to provide water to households. The Sa-yeon, Dae-

concrete revetment along the entire Taehwa River and

gok, and Dae-am Dams are managed by K-water. In the

removing the Shimnidae Forest without considering the

sewage sector, the city set up a basic plan for treatment

environmental aspects, the central government met with

plants in 1980, and in 1995, the Yongyeon wastewater

opposition from Ulsan and the area community. Likewise,

treatment plant started operation. However, while the

in 1994, when the South Gyeongsang Province Urban

expansion of water supply and treatment facilities solved

Planning Council set about to convert the Taehwa Field

the problem of drinking water, household but industrial

LQWRDUHVLGHQWLDODUHDWKHFRXQFLOSURYRNHGDFRQÀLFWZLWK

wastewater continued to flow into the Taehwa River

the Ulsan community. In response to these development

untreated. This was a time of water supply expansion-

attempts, Ulsan’s environmental groups strove to have

focused water quantity management driven by the central

their voices heard and their goals realized by conducting

government, leaving insufficient consideration toward

a signature-seeking campaign and petitioning the central

water quality management.

government, and the city of Ulsan resolved to preserve the
HQYLURQPHQWHYHQDWWKHFRVWRIFRQVLGHUDEOHFLW\¿QDQFHV

The Taehwa River water quality improvement case

As a result of their cooperative efforts and bound by their

illustrates the process of change from the centralization

common goal, the local government, citizens, and the

of authority in water resources management to its

ORFDOPHGLDZHUHDEOHWRUHVROYHWKHFRQÀLFWVDQGFKDQJH

decentralization. In addition, the case also shows how

the policy direction to their goal.

the problems that occurred because water quantity
control and quality control were divided among

Even as the local Ulsan government led the planning

the central government and local government were

and implementation of the Taehwa River Ecological

resolved and the efforts of the local government to

Restoration Project, it guaranteed the participation

involve the local community in the policy making and

of civic and environmental groups and encouraged

implementation process.

the participation of area businesses. To ensure the
participation of local residents in environmental policy

During Ulsan’s industrialization, water resources

making, Ulsan established a relevant ordinance and

policy focused on water quantity management, and as

founded the Green Ulsan 21 Environmental Committee.

water quality became an issue, the water resources policy

Moreover, the city also established the Taehwa River

became water quality-oriented. At the time of Ulsan’s

Citizen’s Environmental Watch Group so that citizens

LQGXVWULDOL]DWLRQWKHFHQWUDOJRYHUQPHQWVSHFL¿FDOO\WKH

could participate in the environmental watch and

present Ministry of Land, Infrastructure, and Transport,

environmental cleaning activities. Through these

took lead in water quantity management through dam

measures, Ulsan citizens could participate not only in

construction, and there was not much room for the local

the environmental policy making process but in the

government and local residents’ participation. When the

implementation process as well.
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2-3-2. Community-Centered Policies

SUHVHUYDWLRQIRUWKHFLWL]HQVDQGVFKRROV 2UGLQDQFH
Provision 6 and 15). In addition, Ulsan is training eco-

From an institutional perspective, the main actors in

tourism guides who can explain the development of

Ulsan’s industrialization and the ecological restoration

Ulsan as an eco-city to tourists to the Taehwa River and

project were the central government (the Ministry

providing ordinary citizens, teachers, and students with

of Land, Infrastructure, and Transport), the local

hands-on environmental and green growth education.

JRYHUQPHQW 8OVDQ DQGHQYLURQPHQWDO1*2V7KLV

These education efforts raised the local residents’

VXEVHFWLRQH[DPLQHVWKHIROORZLQJWKHSROLFLHVWR

environmental awareness and contributed to their active

facilitate the community’s participation in the restoration

participation in various environmental preservation

project, how the level of the community’s participation

DFWLYLWLHVVXFKDVWKH%X\D3ORWRIWKH7DHKZD)LHOG

FKDQJHGWKHPHDQVRIUHVROYLQJWKHFRQÀLFWVWKDWDURVH

campaign.

between the central and local governments and among
area actors, and what efforts each actor put into solving
WKHFRQÀLFWV

As an industrial city, Ulsan has more big companies
than other cities. Ulsan has engaged the financial
assistance and participation of these and other area

2-3-2-1.Impact of the Policy for Promoting Stakeholder

companies and thereby improved the sustainability of

Participation (Education, Communication,

the Taehwa River’s restoration. Companies with local

Raising Public Awareness)

RSHUDWLRQVVXFKDV.ZDWHU62,/+\XQGDL0RWRUVDQG
*\HRQJQDP%DQNKDYHSURYLGHG¿QDQFLDODVVLVWDQFHWR

The city of Ulsan promoted local stakeholders’

WKHFRQVWUXFWLRQRIWKH6KLPQLGDHEDW%ULGJH7DHKZD

participation from the planning stage of the water

5LYHU2EVHUYDWRU\DQG7DHKZDUX3DYLOLRQUHVWRUDWLRQ

quality restoration project. During the drafting of the

SURMHFWDVDIRUPRI&657KH¿QDQFLDOVXSSRUWRIWKHVH

Taehwa River Master Plan, the city held a discussion

companies amounts to 16.8 billion KRW, a substantial

with citizens, opening the drafting process and gathering

¿QDQFLDOFRQWULEXWLRQ)XUWKHUPRUHWKHORFDOFRPSDQLHV

citizens’ opinion to encourage their participation. During

DFWLYHO\SDUWLFLSDWHGZLWKFLYLFJURXSVLQWKH2QH

the implementation stage, Ulsan provided environmental

&RPSDQ\2QH6WUHDPFDPSDLJQZKLFKLVPDQDJHG

education as a means to settle disputes among the

E\WKH7DHKZD5LYHU0DQDJHPHQW%RG\DQGVXSSRUWV

local stakeholders and carry out the project smoothly.

environmental maintenance of the river and its streams

With the water quality restored and waterfront spaces

DWWKHGLVWULFWDQGFRXQW\OHYHOV7KH2QH&RPSDQ\2QH

created, Ulsan now offers city tours to residents and

Stream campaign launched in 1999 and developed as a

domestic and foreign tourists, publicizing the case of

systematic pan-citizen movement, with 184 organizations

the Taehwa River’s ecological restoration from Ulsan’s

(79 civic organizations, 105 private companies) working

industrialization to its transformation into an ecological

on 143 sections of 43 streams to voluntarily engage in

city through water quality improvement and making

environmental cleaning activities and remove foreign

known the importance of environmental preservation.

plant species.

Also, among the 5 subcommittees of the Green

Although Ulsan has led ecological restoration policy in

Ulsan 21 Environmental Committee, the city formed

this manner, rather than taking an authoritarian approach,

the Education and Promotion Subcommittee to provide

it thoroughly educated its citizens about the environment

education on climate change and environmental

and raised their awareness level; it institutionalized
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6RXUFH7DHKZD5LYHU:KLWH3DSHU

<Picture 15> One Company, One Stream Reviving Campaign Activity Photographs

stakeholder participation in policy making by forming

and environmental groups.

the stakeholder network Green Ulsan 21 Environmental
Committee; and it encouraged the participation of

2-3-2-2. Level of Stakeholder Participation

business and carried out the restoration project together
with the local community. Thanks to these efforts, the

%HIRUHWKH7DHKZD5LYHU¶VSROOXWLRQDURVHDVDQ

diverse stakeholders of the environmental restoration

issue, the drafting and execution of all plans including

project participated as engaged actors rather than

development plans had been carried out mainly by the

remaining critics and observers, and the project could

central and local governments. However, after the Ulsan

be successfully implemented without serious conflicts

Ecopolis Declaration, besides the government, various

among the local government, local residents, and civic

VWDNHKROGHUVLQFOXGLQJORFDOODZPDNHUVORFDO1*2V
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local companies, and local expert groups participated in

measures to tackle the pollution were lacking and the

the policy making process in various forms.

environmental movement could not unfold. At this
VWDJHFRQÀLFWVDURVHEHWZHHQWKHFHQWUDOJRYHUQPHQW

As Ulsan underwent industrialization and water

ZKLFKSXUVXHGDÀRRGFRQWURORULHQWHGZDWHUTXDQWLW\

quality improvement, stakeholder participation

policy, and the local government, which emphasized the

continually increased. This can be attributed not only

Taehwa River’s ecology and water quality. In the 1990s,

to Korea’s unique circumstances such as the growth of

as the environmental degradation worsened with direct

HQYLURQPHQWDO1*2VDQGWKHLPSOHPHQWDWLRQRIWKH

economic, social, and environmental consequences,

self-governing system, as well as a general trend of

everyone, from the central and local governments to

increasing stakeholder participation, but also to Ulsan’s

the citizens, realized the seriousness of the pollution

efforts to involve the stakeholders and the determination

and actively tried to address the problem. During this

of the citizens to restore the environment after gaining

period, many environmental groups formed, but the

awareness through media reports on Ulsan’s pollution.

cohesion among them was yet weak.

During Ulsan’s designation as an industrial zone

After the implementation and stabilization of the

and its industrialization, the central government

self-governing system, in the 2000s, when authority

played the role of the key stakeholder. In the 1960s,

had been transferred from the central government to the

the industrialization took place under the strong

local government, the local Ulsan government, having

OHDGHUVKLSRIWKHFHQWUDOJRYHUQPHQW%HFDXVHWKH

become the key stakeholder, carried out the Taehwa

central government regarded Ulsan’s local government

River Ecological Restoration Project. Although Ulsan

as a subordinate institution, the central government did

took lead in implementing the project, it opened the

not involve Ulsan in its designation as an industrial

drafting process of the water quality improvement project

city but merely communicated its decision. Even

and the waterfront space creation project, gathered

until the harmful side-effects of an industrial city

public opinion, and involved the local residents and

without environmental infrastructure had appeared

HQYLURQPHQWDO1*2VLQWKHSURMHFW¶VLPSOHPHQWDWLRQ

and Ulsan’s environmental pollution starting with

Furthermore, it built a system of close cooperation among

the Taehwa River had reached alarming levels by the

public and private actors through the establishment of the

1980s, local governments’ participation in policy was

Green Ulsan 21 Environmental Committee, a network of

limited to expressing a supportive or opposing stance

some 50 local organizations that serves as a channel for

on the central government’s policy. Economic interests

continuing dialogue and safeguards private participation

overwhelmed environmental interests, and consequently

in policy decision making.

<Table 22> Change in Stakeholder Participation Level
Ulsan’s industrialization (~‘70)

Water quality degradation (‘80–’90)

Taehwa River restoration period (‘03~)

Level of
stakeholder
participation

Central governmentoriented decision making
(Nonparticipation)

Central government-oriented decision
making but local government and
citizens suggest opinions(Tokenism)

Local government-oriented decision
making with civil society’s participation
(Empowerment)

Information
release

Announcement of governmental
policy

Release finalized policy

Entire procedure of decision making is
open

6RXUFH$XWKRUV¶WDEXODWLRQEDVHGRQ0LQ 
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(IIHFWLYHQHVVRI&RQÀLFW5HVROXWLRQ
Mechanism

used the Resident’s Audit Demand System as a dispute
settlement tool. Nine civic groups in Ulsan including
the Ulsan Citizens’ Coalition for Economic Justice,

Conflicts related to the Taehwa River largely divide

Ulsan People’s Solidarity for Participatory Democracy,

into those between the state section-administering

Ulsan Federation for Environmental Movement,

central government and the local section-administering

and Ulsan Democratic Citizen Group pointed out

local government and those among members of the city

the problems of residentially developing the Taehwa

of Ulsan.

Field, and after collecting the signatures of 892 people,
they petitioned the central government (the Ministry

The main conflicts between the local government

of Land, Infrastructure, and Transport) for a residents

and the central government (the Ministry of Land,

audit on July 19, 2001. As a result, the Residents’ Audit

Infrastructure and Transport) were over the preservation

Committee of the Ministry of Land, Infrastructure,

of the Shimnidae Forest and the Taehwa Field.

and Transport, to prevent harmful and unbalanced

Regarding the former, the central government, aiming

development, limited development activities in general

WRPLWLJDWHGDPDJHIURPÀRRGVHVWDEOLVKHGWKH7DHKZD

UHVLGHQWLDO DUHDV RI 8OVDQ DQG RUGHUHG WKH %XVDQ

5LYHU0DLQWHQDQFH%DVLF3ODQLQ$VLWVHWRXWWR

Construction and Management Administration to modify

remove the Shimnidae Forest and construct a concrete

the stream maintenance basic plan. The city of Ulsan

revetment along the entire state-administered section

also actively worked for the preservation of the Taehwa

of the Taehwa River in accordance with the plan, the

Field. It declared that it would provide 100 billion KRW

Ulsan municipal assembly submitted a proposal for

in land compensation costs to turn the residential area

changing the plan to the central government in 1994,

of the Taehwa Field into a stream area. In response, the

but the Ministry of Construction and Transportation

central government had Ulsan assume only 27.3 billion

(present Ministry of Land, Infrastructure, and Transport)

KRW of the cost of preserving the Taehwa Field while

rejected the proposal saying that the Shimnidae Forest

it footed the remaining 72.7 billion KRW through the

could disrupt the water flow during a flood. However,

national budget. Later, in December 2003, to stop the

in the 1990s, when citizens’ environmental awareness

lingering dispute over the development or preservation

was increasing, the Taehwa River Conservation

of the Taehwa Field, Ulsan’s civic groups started the

Association held a symposium featuring invited experts

%X\D3ORWRIWKH7DHKZD)LHOGFDPSDLJQDQDWLRQDO

and revealed that the Shimnidae Forest has almost no

trust movement, which encouraged citizens to buy plots

HIIHFWRQ7DHKZD5LYHUÀRRGVDQGLQLWFROOHFWHG

RIWKH7DHKZD)LHOGDQGSUHVHUYHWKH¿HOGWKHPVHOYHV

the signatures of 70,000 Ulsan citizens and sent a
“Proposal for the Preservation of the Taehwa River“

In conflicts with the central government, the

to the Minister of Construction and Transportation, the

local stakeholders utilized the central government’s

Minister of Environment, the Presidential Secretariat,

ombudsman system and Residents’ Audit Demand

DQGWKH2PEXGVPDQRI.RUHDDQGWKHUHE\HOLFLWHGWKH

System to resolve their conflicts. In conflicts among

preservation of the Shimnidae Forest.

local stakeholders within Ulsan, the city government
played an active intermediary role as described below.

In the conflict between the city of Ulsan and the
central government over the Taehwa Field, the city

502 ●

Water and Green Growth Case Study Report 9

As the number of crows in the Shimnidae Forest

increased, so too did civil complaints regarding the

of measures to revitalize the business area and thereby

damages caused by crow droppings. In response,

appeased them. In these ways, the city of Ulsan took

the Ulsan government started a project to change the

WKHLQLWLDWLYHWRUHVROYHFRQÀLFWVDVWKH\DURVHGXULQJWKH

residents’ attitudes toward migratory birds, alleviating

Taehwa River Restoration Project and could therefore

the inconvenience to residents, and carried out a

carry it out smoothly.

civil communication project regarding ecological
SUHVHUYDWLRQ%HWZHHQDQGWKHFLW\ZDVKHG

Aside from this, the city established the Environmental

33,000 affected vehicles and provided their owners with

Dispute Resolution Committee consisting of 9 members

WRXUVRIWKH6XQFKHRQ%D\(FRORJLFDO3DUNRQHRIWKH

including the economic vice mayor of Ulsan as chair, 2

ZRUOG¶V¿YHJUHDWFRDVWDOZHWODQGVWRHGXFDWHWKHPRQ

lawyers, 5 professors, and the Director of Environmental

the importance of migratory birds and their value as

*UHHQEHOW'LYLVLRQRI8OVDQDFFRUGLQJWRWKH2UGLQDQFH

a resource of eco-tourism. In addition, having chosen

for Ulsan Metropolitan City Environmental Dispute

migratory birds as a selling point, Ulsan shared its

5HVROXWLRQ&RPPLWWHH2SHUDWLRQ7KHFRPPLWWHH

vision of nurturing a vibrant eco-tourism industry with

was tasked with handling environmental disputes;

the residents and explained to them that many tourists

investigating, analyzing, and counseling with regard

would benefit the local economy. Furthermore, when

to environmental damage-related civil complaints;

the Ulsan Federation for Environmental Movement

researching and proposing institutional measures

GHFODUHGWKDWWKHÀRRGOLJKWVRIWKH6KLPQLGDHEDWIRRWEDOO

and policies to resolve and prevent environmental

ground should be pulled down because of its adverse

disputes; and educating with regard to and promoting

effects on migratory birds, the nearby businessmen and

environmental damage prevention and recovery. The

Ulsan Football Association opposed this. In response,

Environmental Dispute Resolution System can help

Ulsan gathered opinion in a policy meeting overall

citizens resolve environmental disputes fairly and swiftly

OHDQLQJWRZDUGWDNLQJGRZQWKHÀRRGOLJKWVDQGRQWKH

via the expert committee without going through a

one hand, took the floodlights down, but on the other

complicated legal process.

hand, it provided the nearby businessmen with a number

 'XHWRWKH5LYHU0DLQWHQDQFH%DVLF3ODQ HVWDEOLVKHG-DQ ZKLFKDLPHGWRUHPRYHEDPERRWUHHVZLWKLQWKHULYHUDUHD
IRUÀRRGSUHYHQWLRQWKH6KLPQLGDH)RUHVWZDVLQGDQJHURIGLVDSSHDULQJ
18) After 20% of the bamboos in the area, or 53,000m2, was removed during river maintenance in 1987, in 1994, the Shimnidae
Forest faced a second threat of disappearance because 186,000m2 of green zone of the forest was changed into a residential zone
due to the growth-oriented urban policy.
 ,QWKH%XVDQ&RQVWUXFWLRQDQG0DQDJHPHQW$GPLQLVWUDWLRQVXJJHVWHGDUHYLVHGYHUVLRQRIWKH7DHKZD5LYHU0DLQWHQDQFH
%DVLF 3ODQ ZKLFK DLPHG WR PDNH D QHZ ZDWHUZD\ WR SUHYHQW ÀRRGV OHDYLQJ WKH 6KLPQLGDH )RUHVW DQG WKH UHVLGHQWLDO DUHD
unaffected.
 ,QZKHQWKH&HQWUDO5LYHU0DQDJHPHQW&RPPLWWHHUHYLHZHGWKHUHYLVHGYHUVLRQRIWKH7DHKZD5LYHU0DLQWHQDQFH%DVLF
Plan, the committee changed the residential area into a river area.
21) Since 2006, the local government conducted land compensation for 442,000m2, collected 3,500 tons of waste, and repaired 391
greenhouses, which led to the foundation of a natural ecological park.
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198717)

1960s

natural greenbelt

residential zone

removal of bamboo trees

 7DHKZD5LYHU0DLQWHQDQFH%DVLF3ODQ5HYLVHG9HUVLRQ SURYLVLRQDO

199418)

natural greenbelt

19)

residential zone

Taehwa Field, 2006

200520)

2006

Taehwa Field, 2008

Present21)
2008
6RXUFH 7DHKZD 5LYHU :KLWH 3DSHU V  8OVDQ 0HWURSROLWDQ &LW\ ³7DHKZD 5LYHU *UDQG 3DUN 6WRU\´ ±   8OVDQ 0XQLFLSDO
Administration White Paper (present)

<Picture 16> History of the Shimnidae Forest
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of rivers, the local Ulsan government had to obtain

2-4. Concluding Remarks

permission from the central government when carrying
The Taehwa River Restoration Project shows a successful

out ecological restoration work on state sections of the

water and green growth case where the local government

Taehwa River, and about one third of the project costs

became the main agent of the implementation of the local

of water quality improvement and waterfront space

project and the local government established an organic

creation was met through the national budget. However,

public-private partnership which resulted in effective

the core stakeholder of the Taehwa River Ecological

project drafting and implementation.

Restoration Project is the local government. The city
of Ulsan, gathering the sentiments of Ulsan citizens,

During Ulsan’s designation as an industrial city and

led in the planning and implementation of the Taehwa

its development, the central government took the lead,

River Ecological Restoration Project and transformed

leaving only a weak role for the local government, and

FLWL]HQVIURPSROLF\EHQH¿FLDULHVWRGLUHFWSDUWLFLSDQWV

the local stakeholders including the local government,

by involving stakeholders from each sphere in the

the mass media, and the citizens supported and

entire policy decision and implementation process. That

seldom clashed with the central government because

is, the local government has set the Taehwa River’s

they held economic development as a common goal.

ecosystem as the highest policy priority and carried

However, when the environment greatly worsened as

out the project with determination by restructuring the

a consequence of industrialization, the directly affected

project implementing system.

local government could no longer rely wholly on
the central government. With the arrival of the local

Among the costs of the Taehwa River Ecological

self-governing system having transferred roles and

Restoration Project, the central and local governments

responsibilities from the central to local governments,

shouldered the lion’s share, and private funds were

the local Ulsan government established the Taehwa

invested in parts of wastewater treatment facilities in

River Master Plan and began the ecological restoration

WKHIRUPRI%7/DQG%727KHFRVWVERUQHE\WKH

of the Taehwa River, carrying out both water quality

central and local governments were met through tax

improvement and waterfront space creation as major

revenue and income from issuing government and

parts of the project. As environmental demands from

local bonds, but aside from income from sewage fees

various stakeholders increased as the local community

to recover the cost of built sewage treatment facilities,

felt the urgency of the problem and citizens grew more

there are practically no cost recovery plans. Although

environmentally conscious due to media reports of the

the city collects river water use fees, the collected fee

problem, the city of Ulsan engaged the local community

LQDPRXQWHGWRDQLQVLJQL¿FDQWPLOOLRQ.5:

and formed a network of different organizations

The sewage fee too, rather than being fixed to the

called the Green Ulsan 21 Environmental Committee

construction cost of the wastewater treatment facilities

to involve the stakeholders in policy and solve the

to recover the cost quickly, will recover that cost over a

problem together.

long period.

In spite of the changes in the structure of decision

In terms of the community aspect, the level of

PDNLQJWKHFHQWUDOJRYHUQPHQWLVUHWDLQLQJLWVLQÀXHQFH

participation of stakeholders has advanced markedly. If

over Ulsan’s industrialization and the entire process of

the central government merely communicated the policy

WKH7DHKZD5LYHU¶VHFRORJLFDOUHVWRUDWLRQ%HFDXVHWKH

decisions it had made during the development stage of

central government has jurisdiction over state sections

the 1960s and 1970s, in the 1980s and 1990s, the local
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government, environmental groups, and citizens were

WRWKH%XVDQSRUWDQGWKHORZSULFHRIODQG6LQFHWKHQ

limited to presenting their views in a policy process

through the government-wide policy efforts begun

dominated by the central government. However, since

in the 1960s and the efforts of area businesses and

the 2000s, during the ecological restoration of the

workers, Ulsan has consolidated its position as one of

Taehwa River, the level of stakeholder participation

Korea’s leading industrial cities. The main development

had developed to the point where citizens were

indicators of Ulsan are as follows.

guaranteed participation in policy decisions by the local
government and the entire decision making process was

For the four consecutive years since 2009, Ulsan has

open. To guarantee stakeholder participation, the city

UDQNHG¿UVWLQSHUFDSLWDDQQXDOLQFRPHDPRQJ.RUHD¶V

of Ulsan had created the network organization Green

15 metropolitan cities and provinces. In 2012, the per

Ulsan 21 Environmental Committee, which it continues

capita annual income of Ulsan reached 18.31 million

to manage. In addition, in order to supplement the

KRW, which is 24% higher than the national average,

administrative organization given its limitations and

14.77 million KRW.22)

facilitate the participation of the stakeholders as leaders
of environmental preservation, Ulsan formed the

Thanks to the Taehwa River water quality improvement

Taehwa River Citizens’ Environmental Watch Group

project, the water quality of the Taehwa River improved to

and thereby strengthened the system of public and

a large extent from 11.3ppm in 1996, a level inhospitable to

private cooperation.

life, to 3.2ppm in 2004, a normal level. In 2011, the water
quality reached grade 1 at 1.9ppm, becoming Korea’s
cleanest river, a status it maintains. This is appreciably
lower than the Han River’s level in Seoul (2.8ppm).

IV. Performance of the Project

In addition, the waterfront space creation project was

1. Generic Performance

also a huge success. The construction of the Taehwa
5LYHU*UDQG3DUN7DHKZD5LYHU2EVHUYDWRU\DQG

1-1. Attainment of Project Objectives

6KLPQLGDHEDW%ULGJHFKDQJHGWKH7DHKZD5LYHULQWRD
8OVDQZDVGHVLJQDWHGDVWKH¿UVWLQGXVWULDOFRPSOH[

place of rest for citizens, and the new facilities (including

Ulsan Special Industrial Zone, thanks to the abundant

WKH7DHKZD5LYHU2EVHUYDWRU\FRPSOHWHGLQ6HS 

industrial water from the Taehwa River, its proximity

and festivals attracted many outside visitors (0.66

<Table 23> Main Growth Indicators of Ulsan (1962–2013)
1962

1973

1984

1995

187.6

1,395.3

72,297.4

366,561.8

Ulsan(billion KRW)

-

273.8

5,219.0

41,633.5

Proportion of Ulsan(%)

-

19.6

7.2

11.4

Nation(million$)

55

3,225

29,245

Ulsan(million$)

0.26

8037

4,647

Proportion of Ulsan (%)

0.47

2.5

15.9

Nation(billion KRW)
Output

Exports

2010

2013

125,058

466,562

559,649

14,905

71,384

91,499

11.9

15.3

16.3

22) Ulsan's Income per Capita Ranked 1st for Four Consecutive Years...Wealth Concentration in Seoul Alleviated. 2013, 23 Dec.
Yonhap News LQ.RUHDQ  $FFHVVHG6HSW KWWSZZZ\RQKDSQHZVFRNUHFRQRP\$.5
23093500002.HTML
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PLOOLRQSHRSOHLQĺPLOOLRQSHRSOHLQ 

1-2. Timeliness of the Project

Furthermore, construction of bike lanes and walking
spaces changed transportation patterns among visitors

During the designation and construction of the Ulsan

to Ulsan, decreasing the use of motor vehicles such as

Special Industrial Zone, Korea was in poor economic

buses and private cars from 44.6% in 2004 to 36.4% in

circumstances, and development of the complex

2013 while increasing the use of bicycles and walking

represented a considerable investment cost. At the time,

from 50% in 2004 to 63% in 2013, transforming Ulsan

completing the industrial complex to foster the heavy

into an eco-friendly city.

and chemical industries was an urgent national priority,
DQGGHYHORSLQJ8OVDQ.RUHD¶V¿UVWLQGXVWULDODUHDDQG

Survey results of Ulsan citizens shows the performance

therefore one without precedent, in an environmentally

of the Taehwa River Restoration Project in clearer terms

friendly way in anticipation of environmental problems

(see Figures 24 and 25). The number of respondents

was an unrealistic expectation.

satisfied with the overall environment of the Taehwa
River has increased from 8.7% in 2004 to 72.8% in

After the completion of the Ulsan industrial complex,

DQGWKHQXPEHURIWKHGLVVDWLV¿HGGHFUHDVHGIURP

even until the water of the Taehwa River became polluted

41.3% to 2.4% during the same period. Survey results of

and could not be used as industrial water, much less

experts reveal more marked differences. The number of

domestic water, overall awareness of the pollution’s

UHVSRQGHQWVVDWLV¿HGZLWKWKHRYHUDOOHQYLURQPHQWRIWKH

severity was low, and only limited water quality restoration

Taehwa River has increased from 6.0% to 80.0%, and

efforts were made. In the latter half of the 1990s, the

WKHQXPEHURIWKHGLVVDWLV¿HGGHFUHDVHGIURPWR

Taehwa River pollution problem received continuous

during the same period.

coverage in the media, and the implementation of the
local self-governing system and the expansion of local
government tax revenues kindled the will to address the
river’s water quality and made funding the effort to some
degree possible. Thus, it took a while before stakeholders
¿QDOO\EHJDQSURDFWLYHHIIRUWVWRUHVWRUHZDWHUTXDOLW\
However, once stakeholders agreed on the need
to restore the Taehwa River and the city of Ulsan
decided to take on the task, the city quickly established

6RXUFH7DHKZD5LYHU:KLWH3DSHU

<Figure 24> 2004 Taehwa River Satisfaction Survey

a comprehensive plan and carried it out actively. It
established the Taehwa River Master Plan with the goal of
solving the pollution problem and improving the quality
of citizens’ lives and divided specific projects under the
plan into short-term projects and long-term projects. The
short-term projects were ones that needed to be undertaken
with haste and included the pollution source management
and algal bloom prevention project and the waterside
park construction project. Ulsan aimed to complete these
projects within five years from 2005 to 2009. The long-

6RXUFH7DHKZD5LYHU:KLWH3DSHU

<Figure 25> 2013 Taehwa River Satisfaction Survey

term projects, which called for thorough prior analysis
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and evaluation, included projects for securing water to

has recovered to the lowest level among Korea’s rivers

PDLQWDLQULYHUÀRZLPSURYLQJVPDOOVWUHDPHQYLURQPHQWV

thanks to each water quality project, the large investment

and maintaining natural revetments, and their completion

was appropriate. Furthermore, since the constructed

was planned for between 2010 and 2014.

waterfront facilities provide the citizens with resting places
and, having been utilized as a tourism resource, attract many

%\DQGODUJHHDFKSURMHFWILQLVKHGZLWKLQLWVSODQQHG

outside visitors, the decision to establish the waterfront

deadline, and this result was made possible by the

IDFLOLWLHVZDVQRWLQYDLQ%ULQJLQJWRJHWKHUWKH*UHHQ

determination of the central and local governments and

Ulsan 21 Environmental Committee and thereby involving

the participation and cooperation of civic organizations,

stakeholders in the decision making process and building

businesses, and citizens for the Taehwa River’s restoration.

social consensus prior to pushing the restoration project
forward reduced the possibility of facing opposition from
stakeholders and spending additional time and money in the

1-3. Appropriateness of Investment

project. However, having spent from the central and local
If the initial plan for the Ulsan industrial complex had

government budgets without ways to recoup the investment

included basic environmental treatment facilities and an

except in the case of some treatment facilities can strain the

environmental impact assessment had been conducted

national and local government budgets, so making basic

DQGWKHUHVXOWVUHÀHFWHGLQWKHLQLWLDOSODQDKXJHDPRXQW

environmental treatment facilities compulsory in future

of the finances spent on the water quality restoration

factory installations is required.

project since the 2000s could have been saved.
The costs of the Taehwa River Water Quality Restoration

2. Economic Performance

Project and construction of waterfront facilities between
2002 and 2013 totals 965.6 billion KRW, and the

2-1. Contribution to Regional Production

contribution of the central and local governments on the
projects which have been completed as of the end of 2013

2-1-1. Population Growth

amount to 717.5 billion KRW out of 885.4 billion KRW.
Although huge sums were invested, when taking into

With a population of 1.07 million in 2010, Ulsan’s

FRQVLGHUDWLRQWKHIDFWWKDWWKH%2'RIWKH7DHKZD5LYHU

proportion of young adults and middle-aged persons

<Table 24> Population Trend, Ulsan and National
8QLWSHUVRQV

National Population

Population of Ulsan

All age

20-49

1966

29,159,640

10,518,947

Ratio between Young and elder
36.1%

233,477

85,050

36.4%

1970

31,435,252

11,521,473

36.7%

275,449

106,442

38.6%

1975

34,678,972

13,242,931

38.2%

368,223

155,663

42.3%

1980

37,406,815

15,791,856

42.2%

534,739

249,871

46.7%

1985

40,419,652

18,288,637

45.2%

668,898

327,049

48.9%

1990

43,390,374

20,854,892

48.1%

804,968

419,735

52.1%

1995

44,553,710

22,341,790

50.1%

966,628

517,260

53.5%

2000

45,985,289

23,173,704

50.4%

1,012,110

538,144

53.2%

2005

47,041,434

23,566,977

50.1%

1,044,934

549,658

52.6%

2010

47,990,761

22,593,645

47.1%

1,071,673

526,810

49.2%

6RXUFH6WDWLVWLFV.RUHD$QQXDO3RSXODWLRQ&HQVXV
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All age

20-49

Ratio between Young and elder

(20-49 years old), who are part of the working age

but since the latter 2000s experienced a higher growth

population, was 49.2% (see Table 24). After its

rate than other cities.

designation as an industrial zone in 1962, Ulsan’s
proportion of young adults and the middle-aged has

After the restoration of the Taehwa River, with

exceeded the national average. It seems that the high

Ulsan becoming recognized as an eco-culture city, the

working age population ratio has contributed greatly to

number of tourists has also significantly increased.

Ulsan’s growth as an industrial zone.

The Taehwa River was designated as one of the 12
ecotourism destinations by the Ministry of Environment

2-1-2. Contribution to Regional Economy (GRDP)

and the Ministry of Culture, Sports, and Tourism in
2013. Following the designation, it is expected that an

While Ulsan’s population of 1.1 million as of 2011
comprises just 2% of the national population, its GRDP

increase in the number of tourists will contribute to the
growth of Ulsan’s GRDP.

of 68.4 trillion KRW represents 5.5% of national GDP,
which is 1,241.5 trillion KRW (see Figure 26). Until the

2-2. Employment Effect

PLGV8OVDQ¶V*5'3ZDVVHFRQGDIWHU%XVDQ¶V
among those of the six metropolitan governments not

According to the employment inducement effects

including Seoul. However, in 2010, Ulsan reached level

of the ecological stream report of the Ministry of

ZLWK%XVDQDQGVLQFH8OVDQVXUSDVVHG%XVDQ

Employment and Labor (2011), the employment effects

in GRDP to rank first among the six metropolitan

of the ecological stream restoration projects are as

cities excluding Seoul. It is worth noting the fact that

IROORZVWKHWRWDOODERULQGXFHPHQWHIIHFWSHUELOOLRQ

Ulsan recorded a GRDP similar to Incheon’s after its

KRW is 17.8 people, the employment inducement

promotion to metropolitan city status in the latter 1990s

effect is 10.6 people, and the agriculture, forestry,

8QLWPLOOLRQ.5:

6RXUFH6WDWLVWLFV.RUHD23)

<Figure 26> Gross Regional Domestic Product (GRDP) of Metropolitan Cities (Excluding Seoul)

 KWWSNRVLVNUVWDW+WPOVWDW+WPOGR"RUJ,G  WEO,G '7B& FRQQBSDWK ,
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fishery, and construction industries have a relatively

means to more visible economic stability (Ministry

higher total labor inducement effect. These results

of Employment and Labor 2011, Employment Effect

are higher than the average employment effect for all

Evaluation in Ecological Restoration Project).

industries in 2008, which was 9.6 people per 10 billion
KRW, and the total labor inducement effect, which

2-3. Alleviation of Regional Imbalance

was 14.0 people per 10 billion KRW. The employment
inducement effect of general construction projects

7KH¿VFDOVHOIUHOLDQFHUDWLRRI8OVDQLVPXFKKLJKHU

(4,175 people) is higher than that of the ecological

than Korea’s national average of 54.6% during the

stream restoration projects (3,887 people) by 7.4% (288

SHULRG VHH)LJXUH $OWKRXJKWKH¿VFDO

people), and the total labor inducement effect of the

self-reliance ratio of Ulsan is lower than Seoul’s, in

ecological stream restoration projects (6,506 people) is

2013 it exceeded Incheon’s and was far more favorable

higher than that of general construction projects (4,807

compared to the ratios of Gwangju, Daejeon, and

people) by 35.3% (1,698 people).

%XVDQ

If the budget invested in the Taehwa River Restoration

The reason for Ulsan’s relatively high fiscal self-

Project of 965.6 billion KRW is converted into

reliance ratio compared to other metropolitan cities

employment effects, the project has had total labor

excluding the capital can be attributed to its high

inducement effects of 171,876 people (the total annually

GRDP and its concentrated industrial complexes,

accumulated people).

which are a stable source of local taxes. Such a stable
fiscal self-reliance ratio has not only served as a pillar

Since ecological stream restoration projects such

in the successful implementation of the Taehwa River

as the Taehwa River project, which are different from

Restoration Project, it has also contributed to alleviating

typical public engineering works, have higher total

the regional imbalance in the national economy, which is

labor inducement effects, they can be utilized as a

heavily concentrated around the Seoul metropolitan area.

6RXUFH0LQLVWU\RI6HFXULW\DQG3XEOLF$GPLQLVWUDWLRQ
1RWH)LVFDOVHOIUHOLDQFHUDWLR  ORFDOWD[UHYHQXHQRQWD[UHYHQXH ORFDOJRYHUQPHQWWRWDOEXGJHWVL]H 

<Figure 27> Fiscal Self-Reliance Ratio of Metropolitan Cities
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River Ecological Restoration Project from the planning

3. Social Performance

stage made information available and encouraged
the active participation of residents, reflecting citizen

3-1. Advancement of Stakeholder Participation

demands in project policy. Furthermore, it organized
The Taehwa River Ecological Restoration Project,

the Green Ulsan 21 Environmental Committee that

which was started to eliminate pollution in the river,

consists of various local public and private organizations

firmly united the citizens, enterprises, environmental

and made it directly responsible to the city of Ulsan. As

groups, and other members of the local community

active participants in environmental preservation, Ulsan

over the environment and brought them to realize that

FLWL]HQVDUHGLUHFWO\SDUWLFLSDWLQJLQWKH%X\D3ORWRIWKH

they are the main agents responsible for preserving

Taehwa Field campaign and the activities of the Citizens

the environment rather than mere bystanders. The

Environmental Watch Group and are promoting the case

management complications arising from the divided

of Ulsan’s eco-transformation and the Taehwa River’s

nature of the Taehwa River into national and local sections

ecological restoration as ecological tour guides. Local

paradoxically brought the stakeholders to experience

companies, as members of the local community, have

the reality that responding to the national policy over the

participated in local contribution work such as providing

Taehwa River—a task for which the efforts of the local

¿QDQFLDOVXSSRUWDQGFRQGXFWLQJWKH2QH&RPSDQ\2QH

government, local residents, and civic groups separately

Stream campaign. As a consequence, the Taehwa River

were too limited—becomes possible when forming a

has become the cleanest river among the seven major

mutually cooperative governance structure.

urban rivers, and Ulsan has been reborn as an ecopolis.

The city of Ulsan reflected this experience in policy

The local government tried to resolve up front the

making and stakeholder management. The Taehwa

FRQÀLFWVWKDWDURVHGXULQJWKH7DHKZD5LYHU(FRORJLFDO

%HIRUH FRQFUHWHEORFNV

Remobing

After
6RXUFH7DHKZD5LYHU:KLWH3DSHU

<Picture 17> Natural Cleanup Project
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5HVWRUDWLRQ3URMHFWUDWKHUWKDQDYRLGWKHPRULQÀH[LEO\

and bicycle paths of the Taehwa River Grand Park,

stick to its own position. In conflicts with the central

the local residents could enjoy education of the natural

government, in the Taehwa Field problem, the local

environment and resting space. Through projects

government expressed its intent to shoulder costs first,

meant to recover the culture and history of the Taehwa

and civic organizations through an experts symposium

River such as the restoration of the Taehwaru Pavilion

presented evidence for preserving the field. After

and the construction of the Taehwa River observation

reaching a general consensus with citizens, the Ulsan

walk, Ulsan provided places where local residents can

government and the local community could establish

experience history, culture, and the environment.

a governance system and preserve the environment
surrounding the Taehwa River. In conflicts among

As stated earlier, the performance of these projects

members of the local community, Ulsan proactively set

are well reflected in the survey results regarding the

out to reduce its citizens’ inconveniences and worked

satisfaction with the projects among the local residents

to solve the problem by changing citizens’ awareness

and experts in 2004 and 2013. The proportion of

through ecological education.

UHVLGHQWVZKRDQVZHUHG³VDWLV¿HG´LQFUHDVHGIURP
to 72.8% while the proportion of residents who answered

The Taehwa River’s ecological restoration is a successful

³QRWVDWLV¿HG´GHFUHDVHGIURPWR

case of the local Ulsan government’s stakeholder
management, and at the same time, it shows how through

The number of visitors to the Taehwa River is

this most evolved form of stakeholder management, the

increasing every year (see Figure 28). Due to the drastic

local government and the local stakeholders could build

water quality improvement, national-scale swimming,

mutual trust and the stakeholders could become direct

rowing, and canoeing competitions have been held every

participants rather than mere bystanders.

year since 2005, and with the myriad cultural festivals
such as the Ulsan Whale Festival and the Spring Flower

3-2. Improvement in Quality of Life

Festival, many tourists nationwide are visiting Ulsan (see
Table 25). Among the Taehwa River’s major festivals,

Ulsan conducted the waterfront space creation project

the Taehwa River Spring Flower Festival that takes place

alongside the water quality improvement project. In

RQWKHÀRZHU¿HOGRIWKH7DHKZD5LYHU*UDQG3DUNLVWKH

addition to the environmentally successful water quality

most popular. Through its various attractions and hands-on

improvement project, which eliminated the stench of

activities, it provides a place to rest for those weary from

and brought back salmon to the river, the riverfront

daily life; during the 11 days of the 2013 festival, 960,000

development project directly improved the life of local

people visited. The Taehwa River is reborn every season

residents by providing a riverside park and resting

with different festivals, and in 2013 alone 15 different

places near the river.

festivals took place. When looking at the visitation data
for domestic and foreign visitors between 2006 and 2013,

%\UHSODFLQJWKHFRQFUHWHVWUXFWXUHVDORQJWKHULYHU

701 organizations and some 30,000 individuals visited the

with natural revetments and maintaining or creating the

Taehwa River.24) The status of Ulsan’s major festivals and

Shimnidae Forest, a vast field with flowers, and trails

number of visitors to Ulsan per annum is as follows.

 %DVHGRQGDWDUHJDUGLQJWKHVWDWXVRIH[WHUQDORUJDQL]DWLRQVDQGJURXSVZKLFKUHTXHVWHGSHUPLVVLRQIURPWKHFLW\RI8OVDQWREH
in the visiting program (the number between 2012 and 2013 includes ecological tour guides as well).
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6RXUFH6WDWLVWLFV.RUHD

<Figure 28> Number of Incoming Tourists in Ulsan (2000–2012)

<Table 25> Main Festivals of the Taehwa River (as of 2013)
Name

Date

Place

Start year
(times held)

Visit and participants
(person)

International Marathon Festival

Mar. (1 day)

Riverside of Taehwa River

2004(10)

4,000

Ulsan Whale Festival

Apr. (4 days)

Riverside of Taehwa River

2011(3)

820,000

Spring Flower Festival

May (11 days)

Taehwa River Grand Park

2012(2)

960,000

International Installation Art Festival

Jun. (12 days)

Riverside of Taehwa River

2007(7)

Bamboo Forest Summer Evening Festival

Aug. (3 days)

Taehwa River Grand Park

2007(7)

100,000

Taehwagang International Walking Festival

Sept. (1 day)

Riverside of Taehwa River

2008(6)

3,000

6RXUFH7DHKZD5LYHU:KLWH3DSHU

3-3. Equity between Regions and Social Groups

<Table 26> GRDP per Capita (2005–2012)
>8QLWWHQWKRXVDQG.5:@

Ulsan’s GRDP per capita is much higher than the

By Region 2005 2006 2007 2008 2009 2010 2011 2012

national average. In 2012, the GRDP per capita of Ulsan

Nation

1,911 1,995 2,147 2,259 2,341 2,561 2,674 2,754

was about 63.42 million KRW, 2.3 times higher than

Seoul

2,200 2,304 2,484 2,609 2704 2,883 3,030 3,142

Ulsan

4,054 4,203 4,652 4,950 4805 5,745 6,220 6,342

the national average (27.54 million KRW) (see Table
26). The GRDP per capita of Ulsan was the highest for

6RXUFH6WDWLVWLFV.RUHD.26,6 $XJ

four consecutive years among the metropolitan cities
DQGSURYLQFHVLQ8OVDQ¶V*5'3SHUFDSLWDZDV
18.31 million KRW, the national average was 14.77
million KRW, and the capital Seoul’s was 17.52 million
KRW (Statistics Korea, 2012 GRDP). As Ulsan became
a good place to live, its economy came alive and the
concentration of wealth around the Seoul area lessened
to some extent.

<Table 27> Personal Income per Capita (2008–2012)
>8QLWWHQWKRXVDQG.5:@

Region

2008

2009

2010

2011

2012

Seoul

1,537

1,550

1,612

1,696

1,752

Ulsan

1,522

1,562

1,638

1,824

1,831

Nation

1,254

1,292

1,346

1,439

1,477

6RXUFH6WDWLVWLFV.RUHDSHUVRQDOLQFRPH WHPSRUDU\
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The city of Ulsan planned to stimulate its economy

4. Environmental Performance

and its ecological and tourism industries by attracting
outside visitors through expansion of its local culture

4-1. Water Quality Improvement

and hands-on tourist activities. To this end, it set up a
program linking with nearby tourism resources including

In the early 2000s, with the Taehwa River water quality

the Jangsaengpo Special Whale Culture Zone and tried

improvement planning team newly formed and drafting

to attract longer sojourning tourists. It began linking

and implementing the water quality improvement

FLW\WRXUVZLWK.7;LQ-XO\DOWRJHWKHUPDNLQJ

FRPSUHKHQVLYHSODQDQGZLWKWKHYROXQWDU\SXUL¿FDWLRQ

eight currently operating regular Ulsan city tour courses

activities of the local residents and companies, the water

including the Ulsan Taehwa River experience course,

quality of the Taehwa River, which had deteriorated

an industry visiting course, and a whale course. In

from the release of domestic and industrial wastewater,

addition, in January 2013, Ulsan started the full launch

significantly improved. The project that contributed

of ecological tourism with five tour courses including

the most to the water quality improvement was the

of the Taehwa River, as a result of which the number

expansion of the sewage treatment plants. The sewer

of incoming visitors is increasing. Moreover, with the

system connection rate increased from 48% in 1997,

completion of the Taehwa River observation walk, which

when Ulsan became a metropolitan city, to 72.1%, when

runs 47km along the length of four river sections to the

it made the Ecopolis Ulsan Declaration, and to 97% by

Taehwa River’s source, it created a tourism infrastructure

the end of 2012 (see Table 28).

that integrated ecology and cultural tourism. In addition,
it contributed to the stimulation of the local economy
by prohibiting food inside event areas during festivals,
boosting the sales of nearby restaurants.

<Table 28> Sewage Service Supply Rate (2003–2013)
Year

‘03 ‘04 ‘05 ‘06 ‘07 ‘08 ‘09 ‘10 ‘11 ‘12

Supply rate (%) 66.1 72.1 91.6 92.0 92.2 92.3 92.4 94.0 95.1 97.0
6RXUFH7DHKZD5LYHU:KLWH3DSHU

During that time, the city of Ulsan has invested funds
to restore the Taehwa River’s ecosystem, but now this

In addition, the project for securing water to maintain

project has developed into income generation with more

the flow of streams that was launched to prevent

than 800 million KRW expected to be generated every

Ulsan’s streams from drying up also improved the

year. Also, the harvesting of short-necked clams which

water quality of the river to some extent. The Taehwa

had been suspended since 1987 due to the industrial

5LYHUQRUPDOO\UHTXLUHVDWOHDVWPGD\RI

pollution has begun again providing a new source

ZDWHUWRPDLQWDLQLWVÀRZ7KXV8OVDQPHWWKLVQHHGE\

of income to the residents of what was once Korea’s

KDYLQJWKH(RQ\DQJ:DWHU4XDOLW\,PSURYHPHQW2I¿FH

ODUJHVWKDUYHVWLQJVLWH%HWZHHQ$SULODQG0D\

discharge 33,000m3GD\RQDYHUDJHDQGWKH*XOKZD

2014, 20 fishing households harvested 157 tons of the

:DWHU4XDOLW\,PSURYHPHQW2I¿FHGLVFKDUJHP3

short-necked clam (on average, 5.8 tons a day) and

GD\RQDYHUDJHWRPDLQWDLQWKH7DHKZD5LYHU¶VÀRZ

earned 307.2 million KRW (15.30 million KRW per
household).25)

$VDFRQVHTXHQFHRIWKHVHHIIRUWVWKH%2'RIWKH
Taehwa River’s downstream decreased from 5.5ppm in

25) Ko, E. 2014, 13 Jun. Ulsan produces 157t of Short-necked Clams for 27 days from the Taehwa River's First Try. Newsis. (in
.RUHDQ KWWSZZZQHZVLVFRPDUBGHWDLOYLHZKWPO"DUBLG 1,6;B F,'  S,' 
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2001 to 4.5ppm in 2002 and to 3.2ppm in 2004, and the

OLYHVWRFNVHZDJHPRVWO\ÀRZLQJLQWRWKHVHDWKURXJKWKH

water quality greatly improved (see Figure 22). Thus, the

river, and since these types of wastewater were prevented

Taehwa River became a clean urban river, maintaining

from release into the Taehwa River, the water quality

DJUDGHEZDWHUTXDOLW\UDWLQJZLWKD%2'RIDURXQG

of the coastal waters improved as well. In this respect,

SSPVLQFH7KLV%2'OHYHOLVWKHORZHVWDPRQJ

the Taehwa River Restoration Project has created a

Korea’s streams.

new paradigm of improving sea water quality through
improving stream water quality.

Thanks to the improved water quality of the Taehwa
5LYHU8OVDQ¶VFRDVWDOZDWHUTXDOLW\KDVDOVRLPSURYHG

4-2. Increase in Biodiversity

WKH&2'RIWKHFRDVWDOZDWHULQZDVRI
the 2002 level (see Figure 29). Among sources of

The water quality improvement project improved

sea pollution, 80% owes to domestic, industrial, and

not only the Taehwa River’s water quality but also the

6RXUFH8OVDQ'HYHORSPHQW,QVWLWXWH8OVDQ8UEDQ(QYLURQPHQW%ULHI9RO

<Figure 29> Change in COD Concentration of Ulsan Coast (ppm)

6RXUFH8OVDQ0HWURSROLWDQ&LW\(QYLURQPHQW:KLWH3DSHU

<Figure 30> Change in BOD Concentration of the Taehwa River Upstream and Downstream (ppm)
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ecological environment. As the number of fish in the
Taehwa River began to increase, the number and kinds of
birds, mammals, and reptiles have also started to increase.
As of 2013, 272 species of animals, including 73 kinds
RI¿VKNLQGVRIELUGVNLQGVRIPDPPDOVDQG
kinds of reptiles and amphibians, and 632 kinds of plants
inhabit the Taehwa River, making it a biodiversity hotspot
and a river characterized by an ecological virtuous cycle
(see Table 29).
6RXUFH7DHKZD5LYHU:KLWH3DSHU

<Table 29> Change in the Number of Species in the Taehwa
River

<Figure 31> Number of Salmon Returning to the Taehwa
River

 8QLWVSHFLHV

Mammal Herptile

A salmon release project in the Taehwa River started

Category

Total

Fish

Birds

1996

156

32

86

16

22

LQZLWKWKHILUVWVDOPRQUHWXUQLQJLQ%\

2013

272

73

146

23

30

2013, the number of salmon that returned reached

6RXUFH7DHKZD5LYHU:KLWH3DSHU

 VHH7DEOH %HFDXVHDVDOPRQFDQUHWXUQWRLWV

6ZHHW¿VK

Young Salmon
6RXUFH7DHKZD5LYHU:KLWH3DSHU

<Picture 18> Taehwa River Fish

pochard
6RXUFH7DHKZD5LYHU:KLWH3DSHU

seagull

<Picture 19> Taehwa River Migratory Birds
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5. Overall Performance
Although the objective of economic growth,
established when Ulsan was designated to host an
industrial complex, was achieved through Ulsan’s
industrialization, the economic growth brought
about a huge social cost resulting from the severe
environmental pollution, an outcome of failing to
consider environmental consequences. This was not a
problem specific to Korea and to Ulsan; the cause can

6RXUFH7DHKZD5LYHU:KLWH3DSHU

be attributed to the low environmental awareness of

<Picture 20> Taehwa River Grand Park Raccoons

the period. In the end, however, the goal of the Taehwa
birthplace using its sense of smell only when the river’s

River Ecological Restoration Project, to attain economic

water quality is at least second grade, these returning

growth and environmental restoration at the same time

salmon indicate that the Taehwa River and connected

and make a sustainable city by restoring the damaged

streams have become clean. Moreover, each summer,

environment, was achieved. The local government gave

around 8,000 white herons come to the ecological park

the highest policy priority to the Taehwa River Ecological

for migratory birds that has been created around the

Restoration Project and implemented the project after

Taehwa River area. In addition, after the installation of

dividing it into short-term and long-term sub-projects.

wastewater treatment plants improved the water quality,

Subsequently, the investments required in the project’s

WKHRQFHSROOXWHGPXGÀDWVGRZQVWUHDPEHFDPHDVDQG

implementation were made appropriately, and as a

bed, turning the downstream of the river into the biggest

UHVXOWWKHZDWHUTXDOLW\VLJQL¿FDQWO\LPSURYHGDQGWKH

harvesting site for short-necked clams in Korea.

waterfront space creation also increased the quality of
local residents’ lives.

Meanwhile, an agency under the Ministry of Environment
published the Red List (a list of endangered species) for

Ulsan was able to attract a lot of people from other

Korea using the criteria and categories of IUCN, and

regions by creating jobs because the large-scale industries,

among the 190 species on the list, 31 species inhabit the

the automobile, shipbuilding, and petrochemistry

Taehwa River ecosystem (see Table 30).

industries were concentrated there. Additionally, a

<Table 30> Indicators of Endangered Species in the Taehwa River
Category
Regionally Extinct (RE)

Total

Bird

Amphibian/ Reptile

Fish

Nat'l

TH River

Nat'l

TH river

Nat'l

TH River

Nat'l

TH River

4

-

3

-

-

-

1

-

Critically endangered (CR)

5

-

1

-

-

-

4

-

Endangered (EN)

36

-

18

-

5

-

13

-

Vulnerable (VU)

50

12

36

12

5

-

9

-

Near threatened (NT)

24

3

8

1

2

1

14

1

Least concern (LC)

71

16

28

4

23

7

20

5

1RWH7KLVWDEOHLVEDVHGRQWKH1DWLRQDO,QVWLWXWHRI%LRORJLFDO5HVRXUFHV  5HG'DWD%RRNDQG8OVDQ'HYHORSPHQW,QVWLWXWH³6WXG\RQ
Taehwa River Water Ecosystem Monitoring and Assessment.“
1RWH7KH5HG/LVWLVWKHOLVWVKRZQLQWKH5HG'DWD%RRNWKDWWKH,QWHUQDWLRQDO8QLRQIRU&RQVHUYDWLRQRI1DWXUHKDVSXEOLVKHGWRSUHYHQWWKH
H[WLQFWLRQRIDQLPDOVDQGSODQWVDQGWRSUHVHUYHELRGLYHUVLW\7KH5HG'DWD%RRNKDVLQIRUPDWLRQRQHQGDQJHUHGFUHDWXUHVDQGWKHLUFXUUHQWKDELWDWLRQ
status.
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higher proportion of young adults and the middle-aged

LQFUHDVLQJSRSXODWLRQVDQGNLQGVRIELUGVDQG¿VK

than the national average likely drove Ulsan’s growth

When considering the overall economic, social, and

DVDQLQGXVWULDO]RQH%DVHGRQWKLVKLJKSURGXFWLYLW\

environmental impacts of the Taehwa River Ecological

Ulsan’s GRDP is the highest among the six metropolitan

Restoration Project, the project has by and large been

governments excluding Seoul. As of 2011, Ulsan’s GRDP

successful. If Ulsan’s development had proceeded with

(5.5%) as a share of national GDP was much higher

a consideration of the impact of the industrial complex

than its share of the national population (2.2%). Ulsan’s

construction on the surrounding environment, even if

GRDP has occupied second place after Seoul’s, after it

that would have had economic costs, tremendous social

VXUSDVVHG%XVDQ¶VLQDQGLWV*5'3SHUFDSLWDKDV

and environmental costs could have been avoided.

been the highest nationally among all metropolitan cities

However, the local government did not stand and

and provinces, including Seoul, for the past four years.

watch the environment deteriorate, but rather, with a

The increased income stabilized the local tax revenue and

goal not only to solve the water quality problem but

UDLVHG8OVDQ¶V¿VFDOVHOIUHOLDQFHUDWLRRI8OVDQZKLFKLQ

also to build an ecopolis, it focused its resources and

turn has not only provided a fiscal base for the Taehwa

capabilities and established and implemented the Taehwa

River Restoration Project but has also helped reduce

River Master Plan. Sometimes, when Ulsan faced a

the regional economic imbalances characterized by the

challenge which could not be properly addressed with

concentration of wealth in the Seoul area.

administrative capabilities alone, it solicited help from
other stakeholders, and at other times, through its efforts

Ulsan has benefited the local community in a

to involve stakeholders in policy decision making and

number of ways through the Taehwa River Ecological

execution, it made the stakeholders close cooperators

Restoration Project. The local Ulsan government chose

and leaders of environmental preservation. That it did

an actively inclusive policy and legally guaranteed

so speaks not only to the success of the Taehwa River

the participation of the local stakeholders in the policy

Ecological Restoration Project, it suggests a deeper social

process. This governance structure has strengthened the

and societal development. As for the economic impact,

solidarity among the local residents, companies, and

the project has brought positive employment inducement

1*2VWKURXJKWKHHQYLURQPHQW)XUWKHUPRUHWKHSDUWLDO

effects and improved Ulsan’s fiscal self-reliance ratio

transfer of administrative authority and duty to monitor

by increasing the local tax revenues, and this in turn has

environmental pollution to the local residents has made the

enabled the Taehwa River Ecological Project to take

local residents realize that they are agents responsible for

place. Finally, the project has produced various positive

protecting and preserving the environment rather than just

environmental results such as improved water quality

EHQH¿FLDULHV0RVWRIWKHSURMHFW¿QDQFLQJFDPHIURPWKH

and restored biodiversity, and these essentially equate to

central and local governments, and as a result, the clean

returning the site and cradle of life to the residents and

environment and waterfront facilities belong to the public.

creatures and plants that depend on the Taehwa River.

Thus, everybody, regardless of gender, income, and
socioeconomic status, can enjoy the positive effects that
the Taehwa River Restoration Project has brought about.
In addition, thanks to the water quality restoration project,
the once extremely polluted Taehwa River has been born
again as a river of life boasting the cleanest water quality
among Korea’s rivers and accommodating annually
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V. Lessons Learned and Conclusion

SSPUHDFKHGD%2'RISSPLQFODLPLQJ²
and maintaining—the title of cleanest river as a river of
life. With this and related achievements, the city of Ulsan

As discussed above, the Taehwa River case is a
representative case of Water and Green Growth that

earned the designation as one of Korea’s 12 eco-tourism
sites in 2013.

shows how a local government (Ulsan) strongly
determined to restore the environment and the local

What made this change possible does include the

community, in a community spirit, formed an organic

mood at the time with rising social awareness about the

cooperation structure and turned Korea’s economically

environment, but more importantly, the local government

symbolic industrial city into an ecological city. In this

adamantly pursued policies to solve the environmental

FKDSWHUWKHPDMRU¿QGLQJVRIWKLVFDVHDUHH[DPLQHG

problem. With the nationwide entry into force of the
local self-governing system, the newly empowered city
of Ulsan, seeing that the pollution had become the area’s

The case proves the possibility of turning
polluted industrial cities into eco-friendly
ecological cities.

biggest current issue, rather than aiming simply to reduce
the environmental problem with half-hearted, defensive
policies, engaged in proactive, ambitious policies with
the determination to build an ecological city and thereby

The development of industrial districts in Ulsan

change the environmental paradigm and improve the

was the core business of the first Five-Year Economic

environment to the point of raising the quality of life

Development Plan in Korea, which was launched

for its citizens. In order to realize the groundbreaking

in 1962 in order to raise the country out of poverty

strategy of building an ecological city, after it made the

and bring about economic development. The Ulsan

Ecopolis Ulsan Declaration and established the Ecopolis

Special Industrial Zone, as the first national industrial

Ulsan Plan, it established the Taehwa River Master

complex designated by the Korean government, grew

Plan as an overall management plan for water quality

as a heavy industry complex with a high density of the

improvement and pushed ahead with the water quality

DXWRPRELOHRLOUH¿QLQJDQGVKLSEXLOGLQJLQGXVWULHVDQG

improvement and waterfront space creation projects

played a central role in Korea’s economic development,

over the next 10 years under the master plan. Although

buttressing national economic growth. However, the

the local government directed the overall project, local

economic growth-focused urban development policies

environmental and citizen groups, enterprises, and

which were blind to environmental concerns brought

residents actively participated.

with them the negative externality of environmental
SROOXWLRQDQG.RUHD¶V¿UVWLQGXVWULDOFLW\8OVDQEHFDPH

Ultimately, the plan was successfully realized, and

the worst polluted city. This came about due to the lack

Ulsan was reborn from the polluted industrial city

of understanding about the environment and because the

lacking environmental infrastructure into an eco-friendly

ODFNRIDSROOXWLRQSUHFHGHQWPDGHLWGLI¿FXOWWRFRQVLGHU

ecopolis, where industry, nature, and human beings

the issue.

coexist. This achievement is a case of crisis turned
into opportunity and an exemplary case of water and

However, present-day Ulsan is the result of a complete

green growth that demonstrates how a pollution-stained

transformation from a city of pollution to an ecopolis.

industrial city transformed into a proud eco-friendly

The Taehwa River, which had showed the worst water

ecological city through proactive environment policies.

TXDOLW\DPRQJ.RUHD¶VULYHUVLQZLWKD%2'RI
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Realizing water and green growth is
possible when there is determined leadership
and more efficient when authority is vested in
one such leading party rather than distributed.

construction of sewage treatment plants and sewerage
infrastructure in order to stop wastewater discharge into
and restore the polluted river. With the Ecopolis Ulsan
Declaration in 2004 and the establishment of the Taehwa
River Master Plan in 2005, the mayor began full-scale

Water management in Korea is generally undertaken by

operation of the restoration project. Restructuring the

the central government, but there are different managing

organization to pursue the project, the mayor in 2003

bodies, with both the Ministry of Land, Infrastructure,

organized the Taehwa River Water Quality Improvement

and Transport and the Ministry of Agriculture, Food,

Planning Team under the environment policy division

and Rural Affairs managing water quantity and the

and had it establish the Taehwa River Water Quality

Ministry of Environment managing water quality.

Comprehensive Plan and oversee the environmental,

Korea’s streams and rivers classify into national and local

sewage, and flood control projects. In 2006, to more

streams and rivers, or local stream and river sections;

HI¿FLHQWO\KDQGOHWKHGLYHUVLI\LQJWDVNRIPDQDJLQJWKH

the state manages state, or national, rivers, and the local

river-related work, the city of Ulsan founded the Taehwa

governments manage local rivers. Accordingly, the

5LYHU0DQDJHPHQW%RG\DVDVHSDUDWHRUJDQL]DWLRQ

Taehwa River, which consists of both national and local

and assigned around 100 personnel to the body. Along

river sections, has more than one managing authority,

with this reorganization, the city of Ulsan shared its

and as its management is divided, there is always the

Taehwa River ecological restoration plans with the local

potential for conflict when carrying out work on the

stakeholders, held a big discussion with citizens in 2005

river. In reality, conflicts did arise between the central

to collect their opinions, which allowed the Taehwa

government, pushing water use and flood prevention-

River Master Plan to be finalized, and invested 428.6

oriented policies, and the local government, which was

billion KRW (excludes central government’s share; only

interested in a more holistic approach covering flood

projects completed as of 2013 included) in the projects.

prevention, waterfront development, and environmental
aspects. In addition to this, the local government was

During the ecological restoration project’s implementation,

in the position of having to get permission from the

most notably there was a conflict between the central

central government to proceed with water quality

government, which intended to clear the Shimnidae

improvement and waterfront development activities in

Forest for purposes of flood control, and the local

state-administered sections of the river. Also, although

government and residents, who argued for preserving the

the Taehwa River Ecological Restoration Project was

forest to preserve the Taehwa River ecosystem. There

expected to cost hundreds of billions of won, there were

were also procedural difficulties in having to obtain

practically no means to recoup expenses aside from the

permission from the central government to grow trees

collection of sewage fees to cover part of the treatment

along the state sections of the river and inefficiencies

facility costs.

arising from the divided nature of authority over the
river. In light of these aspects, for efficient project

In spite of these circumstances, the restoration project

implementation, rather than having divided authority

was possible due to the presence of a lead stakeholder,

over similar areas, it would be desirable to vest the right

the local government, that was determined to see it

amount of authority in a responsible policy agent.

through. Ulsan’s third popularly elected mayor (elected
in 2002) placed top priority on the ecological restoration

However, the local government, having the determination

and soon after taking office carried forward the

to restore the Taehwa River’s ecosystem, overcame such
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conflicts and difficulties by establishing an effective

sewage pipes and constructing new treatment facilities.

FRRSHUDWLRQV\VWHPZLWKORFDOHQYLURQPHQWDO1*2V

Also under the plan, it implemented water quality

and resident groups; encouraged local enterprises to

improvement projects, securing water to maintain the

participate and secured their financial assistance and

Taehwa River’s flow. In addition, Ulsan formed the

environmental preservation activities; and in the area

Taehwa River Grand Park, providing waterfront space to

of environmental monitoring where its capacities as an

its citizens, formed the migratory bird habitat and other

administrative body was limited, drew the participation

HFRORJLFDOVLWHVDQGEXLOWWKH7DHKZD5LYHU2EVHUYDWRU\

of citizens. The main reasons behind the success of the

and other rest spaces. In order to sustain public interest

Taehwa River Ecological Restoration Project were the

in the environment, Ulsan hosted various festivals and

combination of careful, systematic planning and the

provided students and ordinary citizens with education

determination of the local government to realize these

on environmental preservation and the ecosystem.

plans and the fact that the local government provided an
environment in which enterprises and citizens could unite

This long-term plan inclusive of both tangible and

for a common goal. This is what enabled water and green

intangible elements met with a strong leader in the city of

growth through the restoration project.

Ulsan and therefore proceeded successfully. The river’s
water quality significantly improved and the quality
of life for residents increased, as also did their level

The sustainability of water and green growth
can be secured through long-term and inclusive
approaches based on comprehensive and
systematic planning that reflects the demands of
citizens for environmental improvement rather
than through one-size-fits-all approaches.

of satisfaction by a large degree. In addition, through
ecological, environmental, and each kind of education,
environmental awareness rose, and citizens voluntarily
took to preserving the environment, showing that the
Taehwa River Ecological Restoration Project did not end
with temporary results but had gained sustainability.

After declaring its intent to build an ecological city
through the Ecopolis Ulsan Declaration, the city of
Ulsan implemented comprehensive measures aimed not
only at improving water quality, but also at improving

Participation of the local community and
other stakeholders can improve project
outcomes.

the quality of life by creating waterfront space and
restoring culture and history. In 2005, Ulsan established

Although the local government led the Taehwa River

the Taehwa River Master Plan, combining the plans for

Ecological Restoration Project, area businesses, civic and

water quality improvement and river maintenance, which

environmental groups, ordinary citizens, and stakeholders

had until that time been carried out in piecemeal efforts,

from each segment of society participated in the project

and it systematized each water quality improvement

together. As mentioned before, the Taehwa River includes

plan. Although the master plan was nonstatutory, it was

state-administered sections, so in order to realize local

a comprehensive and systematic plan which satisfied

interests in the face of possible opposition from the central

citizens’ demands and was therefore also more advanced

government, it was necessary for the local government to

than a less flexible, legally mandated environmental

establish a mutually cooperative networked governance

plan. Under this plan, Ulsan, in an effort to remove the

system, and it was through this system that preserving the

basic cause of the Taehwa River’s pollution, expanded

Shimnidae Forest and the Taehwa Field was possible.

environmental treatment facilities, installing sewers and
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From the late 1990s, Ulsan has guaranteed participation

the main perpetrators of the environmental degradation

of civic groups and other stakeholders through an

during the course of economic growth in the past could

ordinance, and with its organizing of the Green Ulsan

regain the trust of citizens through their active participation

21 Environmental Committee, a federation representing

in the Taehwa River’s water quality improvement.

Ulsan’s various civic and environmental organizations,
Ulsan legally guaranteed stakeholders participation in

The local government policy of embracing the local

policy, not only allowing them to review and present

community and actively drawing its participation in

suggestions and proposals regarding the city’s main

the ecological restoration project is full of lessons. The

environmental policies through the committee, but

establishment of a river monitoring system through the

also allowing them to present policy alternatives to the

formation of the Taehwa River Citizens Environmental

mayor. Even apart from this, Ulsan, by involving local

:DWFK*URXSIDFLOLWDWHGPRUHHI¿FLHQWULYHUPDQDJHPHQW

stakeholders in citizen awareness raising, citizen education,

and served as momentum to transition the style of river

and environmental watch activities, activities difficult

administration from punitive to instructive. Environmental

for the city to manage as an administrative organization,

groups harboring negative views of the administrative

formed a partnership with the citizens and enterprises of

organization, as they shared and worked to resolve

WKHORFDOFRPPXQLW\DQG¿UPO\EXLOWPXWXDOSXEOLFSULYDWH

problems in the local community, came to pour their

trust with them, and in doing so it allowed citizens to

efforts into finding responsible alternatives appropriate

voluntarily participate in the ecological restoration project

to the real environmental situation, and citizens changed

with a continuing interest in the Taehwa River problem.

from being beneficiaries of environmental protection
policy to being direct participants. In addition, the

As an industrial city, Ulsan has many businesses

participation of businesses not only eased the financial

compared to other cities. Ulsan proactively drew the

burden of the local government, it allowed them to change

participation of local businesses and led them to participate

their image from past destroyers of the environment

in diverse areas as part of CSR in the local community.

to champions of environmental preservation and thus

K-water remodeled an old water-intake tower into the

allowed them to regain citizens’ trust.

7DHKZD5LYHU2EVHUYDWRU\DQGGRQDWHGLWWR8OVDQDQG

In this way, the participation of stakeholders within

RWKHUEXVLQHVVHVEDVHGLQ8OVDQSURYLGHG¿QDQFLQJWRWKH

the local community not only greatly facilitated the

FRQVWUXFWLRQRIWKH6KLPQLGDHEDW%ULGJHDQGWKH7DHKZD

local government’s ability to carry out the projects, it

Field, reinvesting their profits in the local community

complemented the local government in areas where its

as a form of voluntary service and at the same time

administrative influence was weak, and the local community

improving their image. A way in which Ulsan enterprises

became a leading agent of environmental protection,

made an especially large contribution to the water quality

ensuring the sustainability of environmental preservation.

improvement of the Taehwa River was through voluntary
management of Ulsan’s urban streams and rivers,
LQFOXGLQJWKH7DHKZD5LYHUWKURXJKWKH2QH&RPSDQ\
2QH6WUHDPFDPSDLJQ%HJXQLQWKLVFDPSDLJQKDG

Active public relations are needed to increase
public participation.

developed into a pan-citizen movement by 2012 with 79
civic organizations and 105 businesses voluntarily carrying

To build consensus for the need for the ecological

out environmental cleaning and foreign plant species

restoration project and to gain resident participation,

removal in 143 sections of 43 streams and rivers within

Ulsan engaged in public relations activities, producing

Ulsan. Through these activities, the enterprises, which were

promotional videos and a documentary. In these efforts,
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8OVDQQRWL¿HGWKHSXEOLFDERXWWKHQHHGIRUZDWHUTXDOLW\

out under the local government’s policy objectives and

improvement, the details of the project it was seeking

with the budgets of the local and central governments,

to implement, and stories of change and success stories

market-oriented policies did not have a large role, but

throughout the course of the project. Not only did Ulsan

private enterprises active in Korea’s sewage sector

raise interest in the project among residents, it used these

participated in the project, and other local enterprises

opportunities to report on the status of the project. These

SDUWLFLSDWHGWRWKHH[WHQWRI¿QDQFLQJSDUWVRIWKHSURMHFW

public relations efforts raised awareness in Ulsan about

as a form of corporate social responsibility. Thus, to the

environmental preservation and contributed to local

extent permitted by Korea’s institutions and the given

residents’ becoming involved in the project.

circumstances, a market-oriented policy was used to
supplement a state-driven policy. However, as evident in
the Lake Sihwa project and many other cases, market-

Improving river water quality can contribute to
improving sea water quality.

based policies, like state-driven ones, are playing an
important role in water and green growth.

The Taehwa River water quality improvement project
resulted in improved water quality off Ulsan’s coast

VI. Conclusion

ZKHUHWKHULYHUÀRZV:KLOH%2'¿JXUHVLQWKHULYHU
fell from 4.5ppm in 2002 to 1.9ppm in 2012, the water
quality off Ulsan’s coast also improved in the same

The Taehwa River Restoration Project illustrates how

SHULRGIDOOLQJIURPD&2'RISSPWRSSPD

Korea’s quintessential industrial city of Ulsan, which

decrease to 60% of its prior level.

became extremely polluted through the processes of
industrialization and economic development that began

Generally, 80% of all marine pollution sources

in the 1960s, transformed into an eco-friendly ecological

consists of domestic, industrial, and farm wastewater

city through the pursuit of water and green growth. The

ÀRZLQJYLDULYHUVLQWRWKHVHD$VGLVFKDUJHRIGRPHVWLF

local Ulsan government, mired in an environmental

and industrial wastewater into the Taehwa River

problem too dire to ignore, rather than opting for the

stopped, the water quality of both the Taehwa River

modest policy of simply tackling just the pollution

and the Ulsan’s coast improved. The Taehwa River

problem, set an ambitious goal to turn Ulsan into an

Ecological Restoration Project, as the important case

ecopolis. Taking the existing sporadic environmental

in which coastal water quality improved as a result of

restoration policies and efforts, Ulsan incorporated them

water quality work in a river, has made a new paradigm.

into a master plan and launched a set of policies for water
and green growth under the plan, combining appropriate

The Taehwa River Ecological Restoration Project, as a

state-driven, market-oriented, and community-centered

project led by the local Ulsan government, is the project

policies. The project unfolded under the strong leadership

in which the basic environmental treatment facilities

of the local government, which made organizational

neglected to be built during the economically focused

adjustments to meet the project’s needs and provided

industrialization of Ulsan were later built alongside other

much of the budget, but local stakeholders also became

measures to improve the Taehwa River’s water quality

interested, active participants in the project, thanks to the

and build an ecological city, for the purpose of which

media and various other information channels and the

waterfront space was developed and the river’s historical

legal and institutional structures instituted by the local

and cultural value were restored. As a project carried

Ulsan government. Thus, the project was not unilaterally

Republic of Korea The Taehwa River Ecological Restoration Project

●

523

forced by the local government; from the project’s
inception, the need for and vision of the project were
communicated to the stakeholders and consensus in
favor of the project built, and throughout the entire course
of the project’s implementation, cooperative relations
were maintained among the stakeholders, with the local
JRYHUQPHQWFROOHFWLQJDQGUHÀHFWLQJVWDNHKROGHURSLQLRQ
in the project. As a result of the project, Ulsan realized
environmental benefits most notably in its improved
water quality, economic benefits including in having
the highest per capita income among metropolitan cities
and provinces, for successive years no less, and social
benefits such as in the raised quality of life through
waterfront rest spaces and in having an environmentally
aware and active citizenry.
Ulsan’s policies and their success does not mean
that they can or should be applied the same way in
different countries or even in different industrial cities
in Korea. However, this case shows that areas with
similar circumstances—a lack of basic environmental
infrastructure and severe pollution in an industrial city—
can develop into ecological cities and offers that rationale
and motivation to pursue water and green growth.
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Executive Summary

7KH(EUR5LYHU%DVLQ&RQIHGHUDWLRQLQ6SDLQ &RQIHGHUDFLyQ+LGURJUi¿FDGHO(EURRU&+( SURYLGHVDQH[DPSOH
RIDOLYLQJEUHDWKLQJULYHUEDVLQRUJDQL]DWLRQ 5%2 WKDWKDVEHHQZRUNLQJFRQWLQXRXVO\IRU\HDUV2YHUWKHODVW
\HDUVWKHREMHFWLYHVRIWKH5%2KDYHFRPHLQOLQHZLWKVXVWDLQDEOHGHYHORSPHQW±HFRQRPLFZHOOEHLQJVRFLDOHTXLW\
and protection of the environment.
/RFDWHGLQWKHQRUWKHDVWRIWKH,EHULDQ3HQLQVXODWKH(EUR5LYHU%DVLQFRYHUVNP2 or 17.3% of Spanish
WHUULWRU\5DLQIDOOLVXQHYHQO\GLVWULEXWHGLQWLPHDQGVSDFH7KHVSDWLDOGLVWULEXWLRQFDQYDU\IURPPP\ULQWKH
3\UHQHHV0RXQWDLQVWRMXVWPP\ULQWKHFHQWUDOULYHUYDOOH\ZKHUHWKHPDLQHFRQRPLFDFWLYLWLHVDUHORFDWHG7R
adapt the available water resources to the locations and quantities where they are needed, the Ebro has been gradually
transformed into one of the most regulated river basins in the world. It has 108 big dams with water storage facilities
that support agriculture, manufacturing, energy production and drinking water supply, and thus serve as an engine of
growth in the region. The dams provide a storage capacity of 7,580 million m3, equivalent to more than half of the
average long-term renewable water supply of the river basin (estimated at 14,600 million m3).
7KH(EUR5LYHU%DVLQQRZDFFRXQWVIRURQH¿IWKRI6SDQLVKDJUDULDQSURGXFWLRQDQGDERXWRQHWKLUGRILWVPHDW
supply. Irrigated agriculture covers 700,000 ha in the valleys of the Ebro and its main tributaries. The Ebro basin’s
market advantages include availability of land, a relatively cheap labor supply and proximity to markets in Spain and
the rest of Europe.
7KH(EUR%DVLQUHJLRQKDVH[SHULHQFHGUDSLGHFRQRPLFJURZWKRYHUPRVWRIWKHSHULRGVLQFHWKHODWHVDQGWKH
availability of reliable water for agriculture, industry, energy, and tourism has been key to that growth. Even during the
recession that gripped Spain from 2008 to 2013, the Ebro Valley experienced relative prosperity and growth.
7KH(EUR5LYHU%DVLQ0DQDJHPHQW3ODQFDVHVWXG\H[SORUHVWKHUDSLGJURZWKRIWKHUHJLRQ¶VHFRQRP\IURPWKHODWH
1990s through 2008, and moderate growth thereafter, based on an analysis of exogenous factors and water institutions
at the national, basin, and local levels that have had a major impact on that growth. The present case study explores the
exogenous economic, social, political, environmental, and technical factors that drive water resources planning and
management processes. It examines how the institutional framework in the water and related sectors contributed to
green growth.
7KH(EUR5LYHU%DVLQ0DQDJHPHQW3ODQZKLFKKDVSURYLGHGWKHIUDPHZRUNIRUZDWHUPDQDJHPHQWUHVSRQGVWRWKH
European Union’s Water Framework Directive (WFD), which establishes more demanding water quality objectives
and greater public participation than had originally been required by the CHE. At the same time it responds to the
6SDQLVK:DWHU$FWZKLFKVHWWKHUHJXODWLRQVWRIXO¿OWKHGHPDQGVIRUZDWHUIURPDJULFXOWXUHLQGXVWU\HQHUJ\DQG
GRPHVWLFXVHV7KH:DWHU$FWDOVRIXO¿OVWKHUHTXLUHPHQWWRFDUU\RXWD+\GURORJLFDO3ODQRU5LYHU%DVLQ0DQDJHPHQW
3ODQ ¿UVWRQHLQ 
In the Ebro basin, the primary importance has now been given to the environmental objectives of water
planning, including quality of water. The water policy framework establishes the actions and measures
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that will achieve environmental objectives and that generate minimum economic losses or maximum
welfare gains. The EU requirement for a greater degree of active public participation has resulted in an
extensive public participation network that reaches all the sub-basins and serves as a forum for sharing
information and fostering a common understanding of water challenges and measures to overcome
them.
7KH(EUR5LYHU%DVLQ0DQDJHPHQW3ODQ RU+\GURORJLFDO3ODQ ±KDVNH\HOHPHQWVWKDWDUHVXPPDUL]HG
ODWHULQWKLVFDVHVWXG\7KH\WRXFKRQLQWHJUDWHGPDQDJHPHQWVRFLDORSSRUWXQLWLHVHQYLURQPHQWDOREMHFWLYHVSROOXWLRQ
control, a realistic environmental flow regime, sustainable development, improved irrigation efficiency, balanced
DOORFDWLRQRIUHVRXUFHVSXEOLFSDUWLFLSDWLRQVKDUHG¿QDQFLDOEXUGHQVDFRPPLWPHQWWRFRVWUHFRYHU\DQGDQH[WHQVLYH
monitoring network. The Spanish Government approved the Ebro Hydrological Plan on the 28th of February 2014.
Setting the achievement of a good or fair ecological status of the water bodies as the main objective of river basin
PDQDJHPHQWSODQVLQWKH(XURSHDQ8QLRQKDVEHHQDQLPSRUWDQWHOHPHQWLQWKH(EUR5LYHU%DVLQ0DQDJHPHQW3ODQ
DQGKDVKHOSHGPDNHHFRQRPLFGHYHORSPHQWFRPSDWLEOHZLWKHQYLURQPHQWDOREMHFWLYHV%HFDXVHRIWKHNH\UROHSOD\HG
by public participation, the Plan is also focused on social equity, including extending water services to remote and
marginal areas. Although the Hydrological Plan for 2010-15 had not been approved by the national government until
the end of February 2014, the Program of Measures was being implemented, and many of the provisions of the Plan (such
as modernization of agriculture and the promotion of water-saving measures) were going forward. The Hydrological
3ODQSURYLGHVD:DWHUDQG*UHHQ*URZWKIUDPHZRUNIRUWKH(EUR5LYHU%DVLQ
In 2004 after the government shelved the proposal for large-scale water transfers of the Ebro River from the waterrich north to the water-starved south, it became of paramount importance to manage the water of the Ebro basin very
FDUHIXOO\7KXVWKHSHRSOHOLYLQJLQWKH(EUR%DVLQKDYHDGRSWHGZDWHUVDYLQJPHDVXUHV±ORZZDWHUXVLQJLUULJDWLRQ
systems, reuse of wastewater and managing demand. This became even more important in light of the WFD imperative
to achieve good ecological status for all water bodies. The Ebro set a goal of reaching good status in 83% of the water
bodies by 2015, and this status had been achieved in over 71% of surface water bodies and 78% of groundwater bodies
by 2011. Improvements in water quality and a more reliable supply have resulted in increases in income, better health,
and an improved quality of life for people in the Ebro Valley.
6RPHRIWKHOHVVRQVOHDUQHGDQGFKDOOHQJHVVWLOOIDFLQJWKH(EUR5LYHU%DVLQ&RQIHGHUDWLRQDQGLWVSDUWQHUVDVWKH\
implement the Hydrological Plan are described below.
Integrated water planning and management have contributed to green growth.
The implementation of the WFD and its incorporation into the Spanish Water Act have expanded the range of
actions that support green growth. Actions such as those to protect the environment were already evolving under CHE,
which had experience in integrated water resources management. The EU WFD encouraged a paradigm shift that has
been incorporated into the current Hydrological Plan. As part of the process, CHE has acquired a multidisciplinary
technical staff, and has further opened the planning process to public participation, resulting in a level of ownership by
stakeholders.
Furthermore, preparation of the Ebro Hydrological Plan has resulted in strengthening the institutions at the river
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basin and sub-basin levels and has improved water resources management in general. Transcending administrative
boundaries through the lens of the natural region of the river basin is much more effective in supporting green growth
than a number of fragmented interventions. However, some interest groups continue to lobby for their projects at the
expense of others. Compromise is essential in this type of consultative process, and in the larger picture it has had
positive results for the Ebro region. This should be instructive to other basins in Spain and around the world.
Measures for promoting green growth need reinforcement.
Throughout the period since the late 1990s, including the worst years of recession, the Ebro region’s experience and
expertise with water-saving technology and sound planning helped the region weather the economic downturns.
All measures aimed at improving water use, particularly in irrigation, and at controlling the associated diffuse
SROOXWLRQDUHYHU\SRVLWLYHPRGHUQL]DWLRQRILUULJDWLRQHQYLURQPHQWDOPHDVXUHVUHODWHGWRDJULFXOWXUDOUXQRII
automation and control of water intakes. These measures are effective both for enhanced productivity (potential new
FURSVPRUHHI¿FLHQWZRUNIRUFHDQGVWDEOHZDWHUVXSSO\ DQGIRUHQYLURQPHQWDOLPSURYHPHQW OHVVSROOXWLRQJHWWLQJWR
water ecosystems). Thus the potential to generate green growth is very high.
Current water legislation, even though its implementation still needs improvement, is a good instrument for
advancing towards cleaner production systems and for generating knowledge and technology to improve water use
HI¿FLHQF\0RUHLQWHQVLYHXVHRIHFRQRPLFLQFHQWLYHVDQGWDULIISROLF\PD\EHQHFHVVDU\WRREWDLQWKHUHTXLUHG¿QDQFLDO
support and cost recovery.
6HYHUDOUHIRUPVDUHQHFHVVDU\IRUWKHSURSHUXVHRIZDWHUEHFRPLQJDNH\JURZWKIDFWRUDGPLQLVWUDWLYHVLPSOL¿FDWLRQ
and a more rigorous and transparent accounting system; providing signs of water shortages; regulated water markets
WKDWDOORZPRUHHI¿FLHQWXVHVIURPWKHVRFLDODQGHFRQRPLFSRLQWVRIYLHZDQDVVHVVPHQWRIWKHHQYLURQPHQWDOVHUYLFHV
of water and associated ecosystems, and greater public-private participation, properly supervised, and regulated.
Technological improvements in modernizing the irrigation systems in the Ebro Valley played a substantial role
in raising agricultural productivity in the Ebro Valley, largely supported by a reliable supply of water for irrigation.
,QWKH(EUR%DVLQSULYDWHVHFWRUFRPSDQLHVKDYHEHHQLQVWUXPHQWDOLQGHYHORSLQJDQGGLVVHPLQDWLQJZDWHUVDYLQJ
technologies. Continued involvement of the private sector in promoting water saving practices should be encouraged.
Finally, better coordination of water planning with other policies, including energy and food is considered desirable.
Adequate financial investment and cost recovery are required.
%\EXLOGLQJODUJHVFDOHZDWHUIDFLOLWLHVWRVXSSRUWJURZWKLQDJULFXOWXUHPDQXIDFWXULQJHQHUJ\DQGSURYLVLRQRI
drinking water, water policy has played a role as an engine of growth in the region. Indeed, the availability of reliable
water is perceived as the critical factor underlying both the constraints to and the opportunities for economic growth in
the region.
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However, the economic crisis after 2008 caused budget constraints along with other technical, administrative, and
SROLWLFDOGLI¿FXOWLHVZKLFKGHOD\HGDQGLPSHGHGWKHDSSURYDODQGLPSOHPHQWDWLRQRIWKH+\GURORJLFDO3ODQ0DQ\
PHDVXUHVUHTXLUHVLJQL¿FDQWSXEOLFLQYHVWPHQWDQGEXGJHWDU\FRQVWUDLQWVDULVLQJIURPWKHHFRQRPLFFULVLV²RUODFNRI
assistance from the government and competent authorities to cope with water planning objectives—cast shadows on
compliance with the Program of Measures.
(FRQRPLFVHOIVXI¿FLHQF\LVDNH\HOHPHQWIRUZDWHUPDQDJHUVLQGULYLQJWKHJUHHQHFRQRP\$QRWKHUNH\IDFWRU
would be better analysis of the economic, environmental and social consequences of climate change and uncertainty.
When a productive activity depends on water, in a scenario of scarcity, it is necessary to know the risks involved, and to
have a mechanism for decreasing investments to reduce high risks.
While incomplete cost recovery for water services may have constrained extension of water services to underserved
areas, support to marginalized areas is in the interest of the economic and social well-being of the Ebro Valley as a
whole. The Hydrological Plan includes modifications to cost recovery principles for marginal areas. Subsidies for
marginal areas and valuation for ecosystem services are still controversial issues among different water experts.
Compensation to people living in remote watershed areas for their contributions to ecosystem services might have
positive economic, social, and environmental results.
Protection of water bodies is essential for green growth.
,QUHFHQWGHFDGHVHQYLURQPHQWDOSUREOHPVOLQNHGWRWKHXVHRIZDWHUKDYHHPHUJHG%\DGGUHVVLQJWKHVHSUREOHPV
economic activity has become more sustainable and new positive externalities have appeared. This is the case for
irrigation modernization and wastewater treatment, actions that have created new jobs and enhanced economic
HI¿FLHQF\
7KHHQYLURQPHQWDOREMHFWLYHVVHWRXWLQWKHULYHUEDVLQPDQDJHPHQWSODQV 5%03V DQGWKHSULQFLSOHRIQRIXUWKHU
deterioration of water bodies may be understood as basic conditions for a sound and balanced growth. Development
options that are not compatible with the preservation of the status of water bodies cannot fall under the concept of
JUHHQJURZWK$OWHUQDWLYHO\LQLWLDWLYHVWKDWDUHFDSDEOHRIJHQHUDWLQJHFRQRPLFJURZWKDQGVRFLDOZHOIDUHZKLOH
contributing to the improvement of water status should be positively encouraged.
)RUWKHIXWXUHPRUHUHVHDUFKDQGGHYHORSPHQWDFWLYLWLHVZLOOEHQHHGHGSDUWLFXODUO\WR¿OOFXUUHQWJDSVLQNQRZOHGJH
especially regarding the relationship between pressures and impacts on ecosystems and the effectiveness of the
proposed mitigation or correction measures.
Public participation can contribute to local development in rural areas.
WFD gives public participation a fundamental role in the achievement of its objectives. Three levels of differentiation
DUHVWDWHGGLVVHPLQDWLRQRILQIRUPDWLRQWRVRFLHW\SXEOLFH[DPLQDWLRQRIGRFXPHQWVDQGRSSRUWXQLW\WRGLVFXVVDQG
suggest amendments; and active participation of the concerned actors (stakeholders) and users.
7KHOHYHORIDFWLYHLQYROYHPHQWKDVEHHQSDUWLFXODUO\SURPRWHGLQWKH(EUR%DVLQDWGLIIHUHQWOHYHOVRIDFWLRQ
VFLHQWL¿FH[SHUWLVHWKURXJKWKHHVWDEOLVKPHQWRIDVSHFL¿FZRUNLQJJURXSWRLGHQWLI\PDMRUZDWHUPDQDJHPHQWLVVXHV
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and contribute to defining strategies of the Plan; stakeholders, by convening representatives of the main economic
activities and of citizen’s groups; and community, holding more than 100 meetings across the basins, involving
almost 3,000 representative of social and economic groups, irrigators, local authorities, and other public entities and
organizations.
User communities are supposed to have a say in the type of water supply and sanitation facilities that will be installed
and the way they are managed at the local level. The expansion of sanitation, sewerage and wastewater treatment—
particularly to small and marginalized villages—has been important for human well-being and human health, and
reinforces the natural and scenic values of the river. Enhanced water quality allows for the restoration of rivers, streams
DQGZHWODQGVDVZHOODVIRUQHZUHFUHDWLRQDODFWLYLWLHV VDLOLQJUDIWLQJ¿VKLQJDQGDGYHQWXUHWRXULVP 
Public participation has been particularly important for increasing understanding of the trade-offs between the
environmental, economic, and social objectives that need to be considered in water policy. Water has been the
key to rural development, for example, by providing alternative development opportunities such as rural tourism.
7KHVHDPELWLRQVVRPHWLPHVFRQÀLFWZLWKWKHOLPLWHGFDSDFLW\RIUXUDODUHDVWR¿QDQFHWKHLURZQZDWHUPDQDJHPHQW
projects or even to pay for the entire cost of the water services they receive. For this reason, with the support of public
participation processes, the development of the river basin plan focused on identifying actions with the highest potential
IRUSURPRWLQJORFDOGHYHORSPHQWLQVHQVLWLYHUXUDODUHDV7KHSODQQLQJSURFHVVDOVRDVVHVVHGDQGLGHQWL¿HGORZLQFRPH
areas where social objectives should be prioritized, and exceptions to full cost recovery of water prices permitted.
Ebro leads in technical and economic management tools, but much work remains to be done.
7HFKQLFDOVWDIIDQGHQJLQHHUVZRUNLQJZLWKWKH(EUR&+(DQGWKHHQJLQHHULQJDQGFRQVXOWLQJ¿UPVZRUNLQJLQWKH
water sector, have accumulated a great deal of expertise in water management during the past two decades. With broad
expertise concerning water and the environment, the Ebro region has become the center of water resources training and
development. The region has established a large number of technical institutes and science and technology parks.
Water administrators are not direct producers of technology, although they need good technology to generate
adequate knowledge to make intelligent decisions. In this sense, spatial data infrastructure, monitoring systems in real
time, using satellite imagery, numerical simulation models, and decision support systems have led Spain to occupy
a privileged place in the world in terms of planning and integrated water resources management systems within the
physical framework of the river basin. Moreover, water scarcity has also contributed to improving and modernizing
irrigation and food production, improvements in industrial processes and in human supply. However much work
remains to be done.
The hydrological plans should generate technological innovation and growth in the green economy. It would
be useful to assess the cost-effectiveness of the measures and action plans. This analysis would lead to a selective
process of the most effective and economical technologies to reduce pollution, and would generate competition
DPRQJFRPSDQLHVWR¿QGVROXWLRQVWRVROYHWKHPDLQSUREOHPVRIWKHEDVLQ7KLVLVDOUHDG\KDSSHQLQJEXWLWZRXOGEH
desirable to expand it. The experience of this planning process should accelerate such analysis leading to green growth.
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The lack of adequate tools of economic analysis and knowledge gaps relating to the functioning of water ecosystems,
and the need for better responses to pressures and impacts may be hampering efficient policy measures and cost
recovery strategies.
Coordination and agreement among Autonomous Communities and other stakeholders needs to be
strengthened.
Divergence among water objectives from the various Autonomous Communities makes it difficult to apply
homogeneous criteria under the river basin unity principle. The Autonomous Communities generally favour getting
increased allocations of water for new irrigation projects and other uses. Thus, conflicts among the Autonomous
&RPPXQLWLHVDQGRUVWDNHKROGHUVWHUULWRULHVDQGDGPLQLVWUDWLRQVKDYHFDXVHGGHOD\VLQDSSURYDORIWKH+\GURORJLFDO
Plan. Looking for agreement among all stakeholders can be time consuming and can delay the necessary decisionmaking. Eventually the Plan will have to be approved with some level of disagreement or compromise.
In general, most of the stakeholders appreciate the value of planning at the basin level, and it may be the case that the
delays that have occurred in reaching agreement will strengthen the Hydrological Plan in the long run.
Recently-approved Hydrological Plan needs to be implemented.
6SDLQKDVHQFRXQWHUHGFRQVLGHUDEOHGHOD\VLQ¿QDOL]LQJLWVK\GURORJLFDOSODQVXQGHUWKH(8:)'7KRXJKWKH\
should have been completed in December 2009, most of the plans were approved only during 2013. Until late February
2014, the Ebro Plan was still pending, but now it has been approved. In the meantime, the Ebro Plan had been endorsed
E\WKH(EURGLVWULFW:DWHU&RXQFLODQGWKH1DWLRQDO:DWHU&RXQFLODQGWKHUHIRUHWKH5LYHU%DVLQ'LVWULFWKDGDOUHDG\
been implementing the Program of Measures.
7KHUHKDYHDOVREHHQGHOD\VLQHVWDEOLVKLQJDQGFRQVWLWXWLQJWKH(EUR5LYHU%DVLQ:DWHU&RXQFLOZKLFKLVNH\WRWKH
planning process as the top of the whole participatory framework. Therefore its constitution and functioning is essential.
Considering that the composition of this new Water Council will be similar to the old one and, pending the constitution
of new Water Council. TKHIRUPHU(EUR5LYHU%DVLQ:DWHU&RXQFLOVWLOOKDVDUROHLQPRQLWRULQJGLVFXVVLQJDQG
validating hydrological planning documents and activity proposals emerging from the participatory process. It should
be supported until the new Water Council is constituted.
The current second water planning process provides an opportunity to correct the major mistakes and shortcomings
of the planning model that was derived from the Water Framework Directive. The need for greater connection of the
planning process with management and operation of water resources systems should be emphasized. The approaches
need to be better coordinated, and appropriate tools need to be developed to implement the Program of Measures and
related legislation.
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private sector. The GWP has been at the forefront of

I. Introduction

promoting and defining the Integrated Water Resources

1. Purpose of the Case Study

Management (IWRM) since its establishment in 1996
in Stockholm. GWP defines IWRM as “a process that

Throughout the period since the UN Water Conference

promotes the coordinated development and management

was held at Mar del Plata, Argentina in 1977, water

of water, land, and related resources in order to maximize

resources have been at the center of international

economic and social welfare, an equitable manner without

discussions on economic and social development.

compromising the sustainability of vital ecosystems

Water was a key chapter in Agenda 21, the outcome of

and the environment.”2) Water must be managed in

Conference on Environment and Development (UNCED,

a watershed context under the principles of good

Rio de Janeiro, June 1992). Since then the United Nations

governance and public participation.

and the international community have considered water
as essential to the attainment of sustainable development.

With similar objectives, the European Union adopted

Moreover, the concept of sustainable development

its Water Framework Directive (WFD) in 2000 as

ZDV WKH FRUQHUVWRQH RI 81&('7KH %UXQGWODQG

the new European water policy framework. Its main

Commission defined that concept in 1987, and ever

long-term objective is to make the maintenance and

since, it has been accepted that development must include

expansion of economic uses of water compatible with

not only economic growth, but also environmental and

the improvement and adequate protection of water-

1)

providing ecosystems. The Water Framework Directive

social dimensions.

has allowed for a systematic analysis of the negative
In addition, innumerable international conferences

impacts on water bodies caused by industry and

outside of the United Nations system on different aspects

economic growth. Moreover, the WFD has demanded

of water resources management have been held to build

an even greater degree of active public participation than

a consensus and cooperation over the years. Among

previously. These objectives have been incorporated

the most prominent are the annual World Water Weeks

LQWRWKHSODQQLQJSULQFLSOHVIRUWKH(EUR5LYHU%DVLQDQG

convened in Stockholm since 1991 and the triennial World

have become an integral part of water management in the

Water Forums, convened by the World Water Council

basin.

every three years since 1997. The Seventh World Water
Forum will be held in Daegu, Republic of Korea in 2015.

7KHFDVHVWXG\RIWKH(EUR5LYHU%DVLQLVDQH[DPSOH
of how to implement IWRM within the EU Water

2QHRIWKHPDMRUSDUWQHUVLQDOOWKHVHHIIRUWVKDVEHHQ

Framework Directive. It is considered a good example of

the Global Water Partnership (GWP), which includes

Water and Green Growth, and it is thus included as part

members from the UN system, governments, civil

of the Water and Green Growth (WGG) project, being

society organizations, academic institutions and the

jointly undertaken by the World Water Council (WWC)

 7KH :RUOG &RPPLVVLRQ IRU (QYLURQPHQW DQG 'HYHORSPHQW OHG E\ 1RUZHJLDQ 3ULPH 0LQLVWHU *UR +DUOHP %UXQGWODQG
SURGXFHG2XU&RPPRQ)XWXUH 2[IRUG8QLYHUVLW\3UHVV DOVRNQRZQDVWKH%UXQGWODQG5HSRUWDVDQLQSXWWRWKH8QLWHG
1DWLRQV&RQIHUHQFHRQ(QYLURQPHQWDQG'HYHORSPHQWKHOGLQ5LRGH-DQHLUR%UD]LOLQ-XQH
 *OREDO:DWHU3DUWQHUVKLS:HEVLWHKWWSZZZJZSRUJ7KH&KDOOHQJH:KDWLV,:50
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and the Government of the Republic of Korea. The
3)

project, initiated in November 2010, began collecting

7KHPDLQIXQFWLRQVRIWKH(EUR5LYHU%DVLQ&RQIHGHUDWLRQ
DUH

case studies and developed a policy framework. The
first edition of the Water and Green Growth study was

7RLPSOHPHQWDQGHQIRUFHWKH%DVLQ+\GURORJLFDO

launched at the sixth World Water Forum in Marseille in

3ODQ DOVRFDOOHGWKH5LYHU%DVLQ0DQDJHPHQW3ODQ 

4)

March 2012. A case study on water resources planning

7RDGPLQLVWHUDQGFRQWURODOORFDWLRQRISXEOLF

DQGPDQDJHPHQWLQWKH(EUR5LYHU%DVLQZDVLQFOXGHG

waters; this includes water licensing to private users,

LQWKH¿UVWHGLWLRQWKHH[SDQGHGFDVHVWXG\LQFOXGHGKHUH

quality control, and environmental protection; and

is an input into phase II of the project, leading up to the

7RPDQDJHSXEOLFGDPVFDQDOVDQGK\GUDXOLFZRUNV

Seventh World Water Forum in Daegu. Preparation of

of interest to or affecting more than one region within

the case study has been supported by the World Water

the river basin.

Council and the Government of the Republic of Korea,
7KHPDQDJHPHQWRIWKH(EUR5LYHU%DVLQDQGWKH

the organizers of the Forum.

construction and operation of hydraulic works, whether
self-funded, commissioned by the national government,
or agreed upon by CHE have played a central role in

2. Case Study Context

transforming the formerly semi-arid Ebro Valley into a
7KHFDVHRIWKH(EUR5LYHU%DVLQUHIOHFWV6SDLQ¶V

prosperous economic hub of the nation.

decades-old water management policy based at the
river basin level. The Ebro basin has been managed

The main objective of water management in the

VLQFHE\WKH&RQIHGHUDFLyQ+LGURJUiILFDGHO

basin in the early period was to promote and coordinate

Ebro (CHE by its Spanish acronym, or Ebro River

the building and operation of water infrastructure—

%DVLQ&RQIHGHUDWLRQLQ(QJOLVK DVDSDUWQHUVKLSRI

¿UVWLQVXSSRUWRIDJULFXOWXUDOGHYHORSPHQWDQGQH[WDV

SULYDWHXVHUVDQGSXEOLFDXWKRULWLHV&+(ZDVWKH¿UVW

an instrument for meeting water demands stemming

water authority created to coordinate water policy in a

from economic growth. The primary objective of water

river basin in Spain, and one of the earliest river basin

management now is reconciling economic growth with

authorities in the world. It is an autonomous organization

the protection and improvement of the water resources

under the Ministry for Environment (currently named

critical to sustaining long-term economic welfare. This

Ministry of Agriculture, Food and Environment) of the

case study looks at the past two decades and illustrates

5)

Kingdom of Spain. 7KH(EUR5LYHU%DVLQLVWKHELJJHVW
2

river basin in Spain, covering 85,700 km .

innovative water planning processes that led to a
transition towards green growth through water planning
LQWKH(EUR5LYHU%DVLQ

 :**LVGH¿QHGDVWKH JURZWK FRQFHSWWKDWHPSKDVL]HVWKHUROHRIZDWHULQWHUPVRIDFKLHYLQJHFRQRPLFZHOOEHLQJDQGVRFLDO
equity coupled with protection and revitalization of ecosystems.
4) Government of the Republic of Korea and World Water Council. 2012, March. Water and Green Growth Edition 1. Marseille.
www.waterandgreengrowth.org.
 81:DWHU,QWHUQDWLRQDO'HFDGHIRU$FWLRQ:DWHUIRU/LIHKWWSZZZXQRUJZDWHUIRUOLIHGHFDGHZDWHUBFRRSHUDWLRQB
RUJDQL]HUVVKWPO$FFHVVHG
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3. Case Study Methodology

4. Organization of the Report

7KH(EUR5LYHU%DVLQ0DQDJHPHQW3ODQFDVHVWXG\

This case study investigates the economic, social,

explores the rapid growth of the region’s economy,

political, environmental, and technological context in

based on an analysis of exogenous factors and water

ZKLFKWKH(EUR5LYHU%DVLQ0DQDJHPHQW3ODQKDV

institutions at the national, basin and local levels that

been implemented. The policies and institutions that

have had a major impact on that growth. The work was

have been responsible for the improvements in water

undertaken based on an institutional approach developed

management and availability and thus the region’s rapid

under the Water and Green Growth project supported

economic growth are still evolving and are adapting to

by the World Water Council and the Government of the

changing circumstances and lessons learned. The broad

Republic of Korea. Details on the institutional approach

participation of stakeholders in consultations related to

and methodology can be found in the Lake Sihwa Water

the plan has had a strong influence on this evolution.

6)

Quality Improvement project case study. The present

The case study describes the water management

research explores the exogenous economic, social,

institutions and policies at national, basin, and sub-basin

political, environmental, and technical factors that drive

levels. Their performance is analyzed and lessons and

water resources planning and management processes. It

conclusions are drawn.

examines how the institutional framework in the water
and related sectors contributed to green growth.

First, the external environment during the evolution
of the river basin management plan is characterized in

The analytical framework used in the study is

terms of its economic, social, political, environmental,

based on the work of Saleth and Dinar (2004) in The

and technological aspects, i.e. exogenous factors. Then

Institutional Economics of Water. The framework

water resources governance, policy, law, and institutions

was the basis for evaluating the water-related projects’

LQWKH(EUR%DVLQDUHH[DPLQHGLQFOXGLQJORFDOZDWHU

outcomes resulting from changes in policies and

governance structures. Information and statistics from

7)

institutions.

international, national and basin sources, and from
independent academic studies, provide an overview of

The questionnaires presented to representatives of the

the situation in the country and the region.

main water-related institutions and other stakeholders
LQWKH(EUR5LYHU%DVLQZHUHGHYHORSHGWRUHIOHFW

Next the water resources developments, institutions

that framework. Saleth and Dinar define a water

and policies that have evolved over the past two decades

LQVWLWXWLRQWREHDQHQWLW\GH¿QHGLQWHUDFWLYHO\E\WKUHH

are summarized and analyzed showing the changes

PDLQFRPSRQHQWVZDWHUODZZDWHUSROLF\DQGZDWHU

over time. Finally, the impact and performance of the

administration. The analytical framework is presented

various elements of the river basin management plan

in detail in the Lake Sihwa case study.

are analyzed. Survey results and expert interviews are

6) Research Center for Water Policy and Economy at K-water Institute. 2013, Sept. Lake Sihwa Water Quality Improvement
3URMHFW$:DWHUDQG*UHHQ*URZWK&DVH6WXG\5HSRUW'DHMHRQ5HSXEOLFRI.RUHD
 6DOHWK5DQG'LQDU$7KH,QVWLWXWLRQDO(FRQRPLFVRI:DWHU$&URVVFRXQWU\$QDO\VLVRI,QVWLWXWLRQVDQG3HUIRUPDQFH
:DVKLQJWRQ'&7KH:RUOG%DQN
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used to examine the current situation, and performance

7KLVLVWKHW\SHRIEDODQFHWKDWWKH(EUR5LYHU%DVLQ

of the river basin management plan in the Ebro River

Management Plan has been created to achieve. The

%DVLQ

effort to achieve green growth requires simultaneous
action on economic, environmental, and social fronts,

It should be stated here that in this report the terms
5LYHU %DVLQ 0DQDJHPHQW 3ODQ 5%03  :DWHU

while preparing the people and land to be resilient in the
face of climate variability and change.

Management Plan and Hydrological Plan are used
almost interchangeably. The term Hydrological Plan
is the one that has been used in Spain since the Water

1. About the Ebro River Basin Region

Act was adopted in 1985. The term used under the EU
:DWHU)UDPHZRUN'LUHFWLYH :)' LV5LYHU%DVLQ

Located in the northeast of the Iberian Peninsula, the

0DQDJHPHQW3ODQDQGWKH:DWHU0DQDJHPHQW3ODQ¿WV

(EUR5LYHU%DVLQFRYHUVNP2 or 17.3% of Spanish

within the basin plan. Thus, in response to the WFD,

territory. Rainfall is unevenly distributed in time and

6SDLQLVVXEPLWWLQJLWV5%03VEXWLQ6SDLQWKH\DUH

VSDFH7KHVSDWLDOGLVWULEXWLRQFDQYDU\IURPPP

still called Hydrological Plans.

\ULQWKH3\UHQHHV0RXQWDLQVWRMXVWPP\ULQWKH
central river valley where the main economic activities
are located. To adapt the available water resources to the

II. An Overview: Water Planning in the
Ebro River Basin

locations and quantities where they are needed, the Ebro
has been gradually transformed into one of the most
regulated river basins in the world. It has 108 big dams
with water storage facilities that support agriculture,

Most developed economies, particularly those in

manufacturing, energy production and drinking water

the European Union, are trying to meet international

supply, and thus serve as an engine of growth in the

obligations to achieve sustainable development,

region. The dams provide a storage capacity of 7,580

including economic growth, environmental protection,

million m3, equivalent to more than half of the average

and social well-being. The threats of climate change

long-term renewable water supply of the river basin

multiply the challenges for political leadership in

(estimated at 14,600 million m3).

countries such as Spain, as confronting those threats
limits the options for development and economic

7KH(EUR5LYHU%DVLQQRZDFFRXQWVIRURQHILIWKRI

growth. As Spain emerges from a deep recession

Spanish agrarian production and about one third of its

and high unemployment, it may not be inclined to

meat supply. Irrigated agriculture covers 700,000 ha in

take national action to minimize carbon emissions

the valleys of the Ebro and its main tributaries. The Ebro

and protect the environment if such actions were to

basin’s market advantages include availability of land, a

reduce the rate of future economic growth. However,

relatively cheap labor supply and proximity to markets

as a member of the European Union, the country is

in Spain and the rest of Europe. The map of Spain and

pledged to ensure environmental protection of its river

WKHDGPLQLVWUDWLYHGLYLVLRQVRIWKH(EUR5LYHU%DVLQDUH

ecosystems and to prepare for climate change. In the

shown in Figure 1.

long run, this will have a positive impact on economic
growth and social well-being.
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6RXUFH(EUR5LYHU%DVLQ&RQIHGHUDWLRQ

<Figure 1> Map of Spain Showing Location of Ebro River Basin and Administrative Boundaries of the Ebro River Basin Region
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2. Timeline for WaterPlanning and Management
Advances

III. The Case Study

Water planning and polLF\LQWKH(EUR5LYHU%DVLQ

7KH(EUR5LYHU%DVLQ0DQDJHPHQW3ODQUHVSRQGV

have been gradually transformed from the earlier focus

to the European Water Framework Directive, which

on building water infrastructure to the introduction of

establishes more demanding water quality objectives

IWRM to ensure that water use is compatible with the

and greater public participation than had originally

preservation of the ecosystems in the context of green

been required by the CHE. At the same time it responds

growth. Many of the changes were in response to the

to the Spanish Water Act, which set the regulations

adoption of the EU Water Framework Directive in

to fulfil the demands for water from agriculture,

2000, although the transition towards IWRM had been
going on in the Ebro basin for decades. The case study
shows how water planning can make a real contribution
to sustainable development and green growth. The
participatory nature of the planning process has enabled
stakeholders at all levels to take part in the decisionPDNLQJSURFHVV%R[EHORZSUHVHQWVVRPHVLJQL¿FDQW
milestones in water planning and management in the
(EUR5LYHU%DVLQ

industry, energy, and domestic uses. The Water Act also
covers water quality, but follows the European Water
Framework Directive, which has been incorporated
into the Spanish Water Act. The Plan also fulfils the
UHTXLUHPHQWWRFDUU\RXWD5LYHU%DVLQ0DQDJHPHQW
3ODQ ¿UVWRQHLQ 
In the Ebro basin, the primary importance has
now been given to the environmental objectives of
water planning, including quality of water. The water

<Box 1> Significant Milestones in Water Laws, Policies, and Administration in the Ebro River Basin
1926 : Creation of the Confederación Hidrográfica del Ebro(CHE
by its Spanish acronym, or Ebro River Basin Confederation)
as a partnership of private users and public authorities to
promote and exploit common interest public works. The
CHE was the first water authority to coordinate water
policy in a river basin in Spain.
1985 : Water Act (Act 29/1985 on Water) adopted on August 2,
started a revolution in the water regime by introducing
the concept of a single hydrological cycle and making
water part of the public domain. It also introduces the
obligation to draft Hydrological Plans and the process
for implementation.
1995 : The Automatic Hydrological Information System (SAIH)
comes into operation, providing real-time data from
gauging stations for flood prevention and resource
management, as well as the Automatic Water Quality
System (SAICA).
1998 : Ebro River Basin Plan was approved by Royal Decree
1664/1998 of 24 July.
2000 : EU Water Framework Directive adopted, establishing
more stringent requirements on water quality, ecosystems
and public participation.
2001 : The National Hydrological Plan (NHP) was approved by
Law 10/2001 of 5 July. The NHP was amended by Law
53/2002 of 30 December 2002; by Law 62/2003 of 30
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December 2003; and by Royal Decree (Law 2/2004), of
18 June 2004
2001 : Consolidated Water Act promulgated 20 July. This
defined the functions of the basin organizations
2005 : National Hydrological Plan - Law 11/2005 of 22 June
modified the 2001 Plan and abrogated the Ebro water
transfers.
2007 : Designation of River Basin Districts by Royal Decree
125/2007 of 2 February.
2008 : Committee of Competent Authorities created for the Ebro
River Basin on 17 October. It has high-level representation
by the autonomous regions in a cooperative and coordinating
body for all the public authorities with responsibilities to
comply with the WFD objectives.
2010 : TheHydrologicalPlansuspended36uninitiatedreservoirs
from the 1998 Hydrological Plan (RD.1664/1998) for
economic, social or environmental reasons. Others were
included in the new plan.
2013 : Afterpublicconsultation,theproposaloftheEbroHydrological
was favourably reported by the Water Council of the Basin
and received the agreement of the Committee of Competent
Authorities (July 2013). The proposal was submitted to the
Ministry of Agriculture, Food and Environment.
2014 : Ebro Hydrological Plan (2010-2015) adopted by Spanish
Government 28 February.

policy framework establishes the actions and measures

environmental, and technological elements that

that will achieve environmental objectives, and that

influenced those decisions and that contributed to the

generate minimum economic losses or maximum

achievement of green growth.

welfare gains.The EU requirement for a greater
degree of active public participation has resulted in

1-1. Economic Factors

an extensive public participation network that reaches
all the sub-basins and serves as a forum for sharing

Spain's accession to the European Community (now

information and fostering a common understanding

European Union) in January 1986 required the country

of water challenges and measures to overcome

to open its economy, modernize its industrial base,

them.

improve its infrastructure, and revise its economic
legislation to conform to EU guidelines. In doing

7KH (EUR 5LYHU %DVLQ 0DQDJHPHQW 3ODQ RU

so, Spain increased gross domestic product (GDP)

Hydrological3ODQ ±KDVNH\HOHPHQWVWKDW

growth, reduced the public debt to GDP ratio, reduced

are summarized later in this case study (see %ox 2). They

unemployment from 23% to 15% in three years, and

WRXFKRQLQWHJUDWHGPDQDJHPHQWVRFLDORSSRUWXQLWLHV

UHGXFHGLQÀDWLRQWRXQGHU)ROORZLQJSHDNJURZWK

environmental objectives, pollution control, a realistic

years in the late 1980s, the Spanish economy entered

environmental flow regime, sustainable development,

into recession in mid-1992. The economy recovered

improved irrigation efficiency, balanced allocation of

GXULQJWKHILUVWDGPLQLVWUDWLRQRI-RVp0DUtD$]QDU

UHVRXUFHVSXEOLFSDUWLFLSDWLRQVKDUHG¿QDQFLDOEXUGHQV

 GULYHQE\DUHWXUQRIFRQVXPHUFRQ¿GHQFH

a commitment to cost recovery, and an extensive

and increased private consumption. While growth

PRQLWRULQJQHWZRUN7KH3ODQZDV¿QDOO\DGRSWHGE\WKH

slowed in the early part of the 2000s, it remained strong

th

Government on 28 February 2014.

through 2008, riding on the property boom. Then
the economy was hit badly by the world economic

Setting the achievement of a good or fair ecological

recession and did not begin to recover until late 2013.

status of the water bodies as the main objective of river
basin management plans in the European Union has

Since Spain became part of the Euro zone in 1999,

EHHQDQLPSRUWDQWHOHPHQWLQWKH(EUR5LYHU%DVLQ

trade was facilitated among the Euro nations. Spain

Management Plan and has helped make economic

is currently the fifth largest economy in the Euro

development compatible with environmental objectives.

Zone, and it is a leading destination for foreign direct
investment. The country has a strong and diverse
manufacturing industry, and is one of the biggest tourist
destinations in the world.

1. Exogenous Factors
This section presents the exogenous factors that

1-1-1. Effects of the Recession after 2008

helped shape the context in which key water resources
planning and management decisions were made and

However, in the third quarter of 2008, following the

LPSOHPHQWHGLQ6SDLQDQGWKH(EUR5LYHU%DVLQ,W

collapse of a housing market bubble, the country plunged

describes some of the economic, social, political,

into recession and has been striving to recover ever since.8)

 7UDGLQJ(FRQRPLFVKWWSZZZWUDGLQJHFRQRPLFVFRPVSDLQJGSJURZWK $FFHVVHG)HE
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While Spain’s economy grew an average 3.6% per year

Agriculture and fisheries accounted for around 3.4%

from 2000 to 2007, it started to slow at the end of 2008 (see

of GDP value added in 2010, with the major outputs

Table 1). Spain experienced a decline in economic growth

including grains, vegetables, citrus and other fruits,

during most of the period from 2009 through 2012. It

wine, olives and olive oil, sunflowers, and livestock.

was one of the countries worst hit by the global economic

The major natural resources in Spain include coal, lignite,

crisis, with street riots and soaring unemployment.

iron ore, uranium, mercury, pyrites, fluorspar, gypsum,
zinc, lead, tungsten, copper and kaolin, and hydroelectric

<Table 1> Spain: GDP, Growth in GDP and GDP per Capita,
2000-2012 (Constant 2005 US $)
Total GDP
Growth in
(billion US $, 2005 prices)
GDP

GDP /
capita

power.
Industry (including energy) accounted for 25.7% of
value added in 2010. Major industries are processed

2000

963

5.05

23,920

2001

998

3.67

24,520

foods, textiles, footwear, petrochemicals, steel,

2002

1,026

2.71

24,823

automobiles, consumer goods, and electronics. In 2011,

2003

1,057

3.09

25,169

Spain recorded imports of goods and services at US

2004

1,092

3.26

25,571

$457 billion and exports of $ 372 billion. Major exports

2005

1,131

3.58

26,056

LQFOXGHDXWRPRELOHVIUXLWVPLQHUDOVPHWDOVFORWKLQJ

2006

1,177

4.08

26,677

footwear and textiles. Spain’s major markets are

2007

1,218

3.48

27,136

primarily within the EU (over 70%) and the U.S. Spain

2008

1,229

0.89

26,971

2009

1,182

-3.83

25,738

2010

1,179

-0.20

25,596

2011

1,180

0.05

25,551

2012

1,160

-1.64

25,108

imports petroleum, oilseeds, aircraft, grains, chemicals,
machinery, transportation equipment, and consumer
goods. Most of its imports come from EU partners and
the U.S.

6RXUFH:RUOG%DQN:RUOG'HYHORSPHQW,QGLFDWRUV
KWWSGDWDEDQNZRUOGEDQNRUJGDWDYLHZVUHSRUWVWDEOHYLHZDVS[

$FFRUGLQJWRWKH:RUOG%DQNWKH*URVV'RPHVWLF
Product (GDP) in Spain was US $1,160 billion (constant

$FFRUGLQJWRWKH:RUOG%DQNFXUUHQWO\PRUHWKDQ

2005 prices) in 2012, representing around 2.2 % of the

70% of the jobs and 70% of the value added (constant

world economy. As shown in table 1, Spain’s economy

9)

2005 prices) in Spain comes from the service sector,

recorded its highest level of GDP in 2008 at US $1,229

LQFOXGLQJWRXULVP¿QDQFHDQGUHDOHVWDWH6SDLQ VVHUYLFH

billion (constant 2005 prices). Also in constant prices,

sector grew at the fastest rate in 6½ years in January

GDP per capita reached a high of US $27,136 for 2007,

2014 and even took on staff, adding to signs that the

with a slight decline in 2008, and a further decline after

HFRQRP\KDVWXUQHGDFRUQHUDIWHUPRUHWKDQ¿YH\HDUVLQ

that. The GDP per capita was recorded at US $25,108 in

RUQHDUUHFHVVLRQ,QIDFWWKH:RUOG%DQNGDWDLQGLFDWHV

2012.11) Finally in 2013 the country’s economy began to

that 74% of employment in Spain is now in the service

improve, but unemployment remained unacceptably high

10)

sector, with 21.8% in industry, and 4% in agriculture.

at over 27 % in mid-2013.12)

 :RUOG%DQN:RUOG'DWD%DQNKWWSGDWDEDQNZRUOGEDQNRUJ'DWD9LHZVUHSRUWVWDEOHYLHZDVS[
10) Ibid.
 :RUOG%DQN:RUOG'HYHORSPHQW,QGLFDWRUVKWWSGDWDEDQNZRUOGEDQNRUJGDWDYLHZVUHSRUWVWDEOHYLHZDVS[
 KWWSZZZWUDGLQJHFRQRPLFVFRPVSDLQJGS
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In June 2013, the International Monetary Fund (IMF)

only by about 1% in 2014 as the economy is held back

VWDWHGWKDW6SDLQKDGPDGHVWURQJSURJUHVVWRZDUGV¿[LQJ

by heavy private debts. The IMF puts Spain near the

its economy. However, the IMF warned that the outlook

bottom of its global growth chart for two years. Also,

for the country remained tough and has urged more action

as wages fall and a quarter of workers remain jobless,

13)

by the government and EU to boost job creation.

In

most Spaniards have yet to notice the improvement.

the third quarter of 2013, Spain saw its first quarterly
economic growth since 2011, according to data from the
14)

Another period of dramatic decline is unlikely growth

FRXQWU\ V1DWLRQDO6WDWLVWLFDO2I¿FH ,1( . The country's

in manufacturing and services is creating new jobs, and

GDP grew 0.1% in the July-to-September period, after

FRQVXPHUGHPDQGLVFUHHSLQJEDFN%XWWKHEUDNHVRQ

FRQWUDFWLQJIRUWKHSUHYLRXVQLQHTXDUWHUV7KLVFRQ¿UPHG

JURZWKDQGMREFUHDWLRQUHPDLQPDQ\%DQNVEXVLQHVVHV

HVWLPDWHVIURPWKH%DQNRI6SDLQDQGPHDQWWKDW

and families are still reducing their debts, keeping money

15)

6SDLQLVRI¿FLDOO\RXWRIUHFHVVLRQ According to INE,

out of the economy. As private debt falls, public debt

GDP expanded a further 0.3% in the fourth quarter, the

surges. Public debt, which stood at below 40% of GDP

VWURQJHVWH[SDQVLRQLQDOPRVWVL[\HDUVFRQ¿UPLQJWZR

when the crisis hit, is expected to rise above 100% in

16)

consecutive quarters of economic growth.

2014, leaving Spain more vulnerable to future shocks.

The INE attributed the growth to an increasing

Spaniards routinely blame Euro zone leaders for their

number of exports, with a boost to the tourist industry

woes, but in fact they have helped Spain to recover,

from holidaymakers avoiding northern Africa and the

giving it more time to cut its deficit. The biggest aid

Middle East. However, unemployment still remains

KDVFRPHIURPWKH(XURSHDQ&HQWUDO%DQN,WKDVDOVR

very high, at about 26%. Currently, spain has the second

encouraged the financial markets; Spanish banks are

largest jobless rate in the EU. However, the number of

ready to start new lending to small businesses. Also,

unemployed persons recorded its largest decrease in

banks themselves are reviving after their bail-out.

17)

¿YH\HDUV

Employment remains the main worry. With salaries
$IWHU¿YH\HDUVRIFUXVKLQJUHFHVVLRQDQGMREORVVHV

frozen, new job creation is needed to boost the consumer

Spain’s downward spiral has stopped and growth

demand. It also has the benefit of reducing spending on

has returned. The Madrid stockmarket is climbing,

unemployment subsidies. A bumper tourist season and good

government-bond yields have tumbled below pre-crisis

harvest helped create temporary jobs in the summer and

18)

levels, and foreign investors are bargain-hunting.

autumn of 2013; and the public payroll grew in education
and health, despite the deficit. Yet unemployment may

Yet, analysts estimate that Spain’s GDP will grow

remain above 20% for several years.19)

 ,0):HEVLWHKWWSZZZLPIRUJH[WHUQDOQSPVKWP
 ,QVWLWXWR1DFLRQDOGH(VWDGLVWLFD 1DWLRQDO6WDWLVWLFDO2I¿FH
 KWWSZZZEEFFRXNQHZVEXVLQHVV2FWDFFHVVHGB
 KWWSZZZWUDGLQJHFRQRPLFVFRPVSDLQJGSJURZWKDFFHVVHG
17) Ibid.
 7KH6SDQLVK(FRQRP\2QWKH0HQG(FRQRPLVW-DQKWWSZZZHFRQRPLVWFRPQHZVHXURSHVXGGHQO\
there-new-mood-hope-over-spains-economic-prospects-mend. Accessed 12 Feb 2014.
 7KH6SDQLVK(FRQRP\2QWKH0HQG(FRQRPLVW-DQKWWSZZZHFRQRPLVWFRPQHZVHXURSHVXGGHQO\
there-new-mood-hope-over-spains-economic-prospects-mend. Accessed 12 Feb 2014.
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1-1-2. Economic Situation in the Ebro River Basin
7KHHFRQRPLFVLWXDWLRQLQWKH(EUR5LYHU%DVLQUHJLRQ
has generally fared better than that in Spain as a whole. As
can be seen from FLJXUHWKHDUHDRIWKH(EUR%DVLQ WR
the north and east) had per capita GDP among the highest
in Spain. Having a reliable source of water has encouraged
growth in agriculture, industry, and service sectors.

1RWH3 SURYLVLRQDO
6RXUFH$XWKRU¶VHODERUDWLRQEDVHGRQ:RUOG%DQNKWWSGDWDZRUOGEDQN
RUJFRXQWU\DQGGDWDIURP,QVWLWXWR1DFLRQDOGH(VWDGLVWLFD ,1(RU
1DWLRQDO6WDWLVWLFDO2I¿FH
6RXUFH,1(&RQWDELOLGDG5HJLRQDOGH(VSDxD±FRQVWDQWSULFHV
%DVH

<Figure 3> Gross Domestic Product in Current Prices (million
euros): Spain and Ebro RBD

<Figure 2> Gross Domestic Product Per Capita in Spain by
Region, 2011 (Thousand euros)

7KH*'3JHQHUDWHGLQWKH(EUREDVLQÀXFWXDWHGLQD
similar way to Spain as a whole (Figures 3 and 4), but
generally performed better than the country as a whole,
especially following the downturn in 2009. While GDP
registered very strong growth in the region from 2000
to 2008, there was a decline in 2009, but the economy
picked up after that.
The agri-food complex that gives the economy of

6RXUFH$XWKRU¶VHODERUDWLRQEDVHGRQGDWDIURP,1(,QVWLWXWR1DFLRQDO
GH(VWDGLVWLFD 1DWLRQDO6WDWLVWLFDO2I¿FH

<Figure 4> GDP Interannual Variation (Current Prices), Spain
and Ebro River Basin District

WKH(EUR5LYHU%DVLQLWVPDLQFRPSHWLWLYHDGYDQWDJH
now accounts for one fifth of the agrarian production

maize. Around 780,000 ha are devoted to agriculture,

and about one third of the meat supply in Spain (Figure

and most areas in the mid and lower Ebro are irrigated.

5). The decline in agriculture in the upper ranges of the

Industry has become an important activity in some of

Pyrenees has been accompanied by the modernization

the main cities (Zaragoza, Pamplona), and hydroelectric

and transformation of agriculture in the lower valleys.

energy production at 340 hydroelectric plants uses
about 8,300 m3VHFRIZDWHULQWKHEDVLQ:DWHUIURPWKH

Land use in the Ebro region has traditionally been
based on agriculture, including vineyards, orchards and
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Ebro is also used in cooling nuclear and thermal energy
plants.20)

/HJHQG8QLGDGHVJDQDGHUDVOLYHVWRFNXQLWV9$%

the basin, the industrial sector depends on agricultural

GHDOLPHQWDFLyQEHELGDV\7DEDFRJURVVYDOXHDGGHG

raw materials for food processing and the local demand

in the food industry (thousand euros); Superficies

for agricultural inputs, such as agrochemicals and

DJUtFRODVDJULFXOWXUDOODQG LUULJDWHGDUHDVLQJUHHQ

equipment. The Ebro valley is an industrial corridor, and
industry provides almost 30% of the value added in the

Irrigated agriculture covering an area of 700,000 ha in the
valleys of the Ebro (see Figure 5) and its main tributaries is

basin economy (compared with less than 20% for Spain
as a whole).

WKHEDVLVRIWKHDJULIRRGFRPSOH[$SDUWIURPWKH¿QDQFLDO
support provided in the past by the EU’s Common

Water development has also played an essential role

Agricultural Policy, the market advantages are based on

in energy generation; the Ebro basin accounts for about

the availability of land, a relatively cheap labor supply, the

one third of the country’s nuclear power, one fifth of

proximity to markets in Spain and central Europe, and the

hydropower capacity, and one tenth of the country’s

use of crops as inputs for livestock production in the upper

thermal generation capacity. The hydropower capacity is

river basin and low Pyrenees. The viability, profitability,

shared among 360 plants across the basin. Hydropower

and success of agriculture in the region relied on the

generation is based on a heavily engineered hydrological

development of water-related infrastructure for storage,

system, providing a convenient supply of stored and

transport, distribution, and irrigation.

running water, turbinating 38 billion m3\U IRXUWLPHVWKH
average water runoff in the basin). The system uses more

Although the amount of water used in manufacturing
represents a minor portion of the total water used in

than three billion m3\UWRUHIULJHUDWHQXFOHDUDQGWKHUPDO
power plants.

6RXUFH&+(+\GURORJLFDO3URMHFW3ODQIRUWKH(EUR%DVLQ6XPPDU\'RFXPHQWYHUVLRQ (QJOLVK KWWSZZZPPDHV
VHFFLRQHVDJXDHQWUDGDKWP

<Figure 5> Elements of the Agri-food Complex in the Ebro River Basin

20) 5RPDQL$06DEDWHU6DQG0XxR],7KH3K\VLFDO)UDPHZRUNDQG+LVWRULF,QÀXHQFHVLQ%DUFHOR'DQG3HWURYLH
M (eds.). The Ebro River Basin: The Handbook of Environmental Chemistry. Springer, 10.
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%\EXLOGLQJODUJHVFDOHZDWHUIDFLOLWLHVWRVXSSRUW
growth in agriculture, manufacturing, energy and

Eleven of Spain's 50 provinces saw an absolute decline
in population over the century.22)

provision of drinking water, water policy has played
a role as an engine of growth in the region. Indeed

Spain’s 2012 population is estimated to be 46.2 million

the availability of reliable water is perceived as the

people (see Table 2), which was only a 0.09% increase

critical factor underlying both the constraints to and the

over 2011. From 2002 to 2008, the population had been

opportunities for economic growth in the region.

growing at an annual rate of over 1.5%, but growth
rates started to fall below 0.8% per year in 2009.23) The

Activities related to water that are expected to expand

population of Spain has historically always been less than

include golf, skiing, adventure sports, recreational

WKRVHLQ)UDQFHDQG,WDO\%DVHGRQWKHWRWDOODQGDUHDDQG

ERDWLQJDQG¿VKLQJ7KHVHUHFUHDWLRQDOXVHVRIZDWHUDUH

the total population of the country, the population density

different as well as their legal consideration. Activities

ZDVHVWLPDWHGWREHSHRSOHNP2 in 2011.24) Spain’s

such as golfing and skiing require concessions and are

population density is lower than that of most Western

comparable to other private uses; others, such as sailing,

European countries. With the exception of the capital,

are special common uses and are subject to a statement

Madrid, the most densely populated areas lie along the

RIUHVSRQVLELOLW\2WKHUVUHTXLUHVSHFL¿FOHJLVODWLRQVXFK

coast (see Figure 6). Spain is also less urbanized than

DV¿VKLQJRUFRPPRQXVHVVXFKDVVZLPPLQJ7KHUHLV

many EU countries, with only about one quarter of

also a natural aesthetic and scenic value in which aquatic

the population living in cities with more than 1 million

21)

ecosystems are particularly relevant.
1-1-3. Demographic Trends

The population of the Kingdom of Spain has steadily
increased over the last half century, but the rate of growth
has varied widely. From about 1960 to around 1985, the
growth of the country remained a fairly steady normal

<Table 2> Spain: Population Growth and Urbanization 20002012
People living in urban People in urban
Total
Population
areas with more than
areas over 1
Year population
growth
1 million population
million as %
(million)
(%/year)
(million)
of total population
2000

40.3

0.84

9.75

24.2

2001

40.7

1.13

9.93

24.4

2002

41.3

1.45

10.12

24.5

increase of population. However, from 1985 to around

2003

42.0

1.66

10.32

24.6

1998, the growth slowed down considerably. Then, in

2004

42.7

1.62

10.51

24.6

1999, the growth rate increased again until 2009, when the

2005

43.4

1.64

10.71

24.7

population growth started to fall below replacement levels.

2006

44.1

1.64

10.94

24.8

2007

44.8

1.71

11.17

24.9

2008

45.6

1.50

11.41

25.0

2009

45.9

0.77

11.65

25.4

century, but the pattern of growth was extremely

2010

46.1

0.35

11.89

25.8

uneven due to large-scale internal migration from the

2011

46.2

0.22

12.13

26.3

rural interior to the industrial cities, a phenomenon that

2012

46.2

0.09

12.36

26.8

The population of Spain doubled during the 20th

occurred later than in other Western European countries.

6RXUFH:RUOG%DQN:RUOG'HYHORSPHQW,QGLFDWRUV
KWWSGDWDEDQNZRUOGEDQNRUJGDWDYLHZVUHSRUWVWDEOHYLHZDVS[

 &RQIHGHUDFLyQ+LGURJUi¿FDGHO(EUR+\GURORJLFDO3URMHFW3ODQIRUWKH(EUR%DVLQ6XPPDU\'RFXPHQW
9HUVLRQ (QJOLVK 6HFWLRQKWWSZZZPPDHVVHFFLRQHVDJXDHQWUDGDKWP
 'HPRJUDSKLFVRI6SDLQKWWSHQZLNLSHGLDRUJZLNL)LOH(VS'HQVMSJ
 :RUOG%DQN:RUOG'HYHORSPHQW,QGLFDWRUVKWWSGDWDEDQNZRUOGEDQNRUJGDWDYLHZVUHSRUWVWDEOHYLHZDVS[
 KWWSZZZWUDGLQJHFRQRPLFVFRPVSDLQSRSXODWLRQGHQVLW\SHRSOHSHUVTNPZEGDWDKWPO
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inhabitants. While that percentage rose to 26.8% in 2012

% and the 16-64 age group was 68% of the population

(Table 2), it has remained quite steady.

(see FLJXUH   ,Q HPLJUDWLRQLPPLJUDWLRQ WHUPV
after centuries of net emigration, Spain has recently

$FFRUGLQJWR2(&'¿JXUHVLQ\RXWK XQGHU 
FRPSULVHGRIWKHSRSXODWLRQWKHHOGHUO\  

H[SHULHQFHGODUJHVFDOHLPPLJUDWLRQIRUWKH¿UVWWLPHLQ
the modern history.

6RXUFH6XVDQD)UHL[HLUR25)KWWSHQZLNLSHGLDRUJZLNL)LOH(VS'HQVMSJ

<Figure 6> Population Density of Spain, 2009

6RXUFH,1(&HQVXV

6RXUFH,1(&HQVXV

<Figure 7> Population Pyramid among Spaniards and Foreign Residents by Age Group, 2011

 'HPRJUDSKLFVRI6SDLQKWWSHQZLNLSHGLDRUJZLNL'HPRJUDSKLFVBRIB6SDLQ
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According to the census data, there were over 5
million foreign residents in Spain in 2011, majority from
North Africa, Latin America and other EU countries (see
Figure 7). However, many immigrants returned home
GXHWRWKHHIIHFWVRIWKH(XURSHDQHFRQRPLFDQG¿VFDO
crisis. About 48% of the population is in urban areas,
38% in intermediate areas, and 13% in rural areas.

6RXUFH:RUOG%DQNKWWSGDWDZRUOGEDQNRUJFRXQWU\VSDLQ

1-1-4. Population Trends in the Ebro River Basin region
7KH(EUR5LYHU%DVLQHQFRPSDVVHVWKHWHUULWRU\RI
QLQHDXWRQRPRXVFRPPXQLWLHV $UDJyQ&DQWDEULD
Castile-La Mancha, Castile-Leon, Catalonia, La
5LRMD 1DYDUUH %DVTXH &RXQWU\ DQG9DOHQFLDQ
26)

6RXUFH$XWKRU¶VHODERUDWLRQEDVHGRQ,1(GDWD

<Figure 8> Population Growth Rates: Spain and Ebro River
Basin (Census)

Community).

7KHSRSXODWLRQLQWKH(EUR5LYHU%DVLQUHJLRQZDV
estimated at 3.2 million in 2011,27) around 6.9% of

LQWKH%DVLQ±KDOIRIWKHSRSXODWLRQLVLQWKHFLWLHVRI

the total population of Spain (see Table 3 and Figure

Zaragoza, Vitoria, Logroño, Pamplona, Huesca, and

8). The annual rate of change in the Ebro region was

Lleida in the center of the Ebro Valley. However, in the

slightly less than in Spain as a whole (1.31% in Ebro as

Pyrenees and the Iberian system, the population density

compared to 1.37% in Spain from 2000 to 2011).

is very low. Altogether about 40% of the Ebro Valley is
XQLQKDELWHG OHVVWKDQLQKDELWDQWVNP2).28)

<Table 3> Total Population of Spain and Proportion Living in
Ebro River Basin District (RBD)
1991

2001

2011

Ebro RBD (million people)

2.74

2.82

3.22

Spain (million people)

38.87

40.85

46.82

Ebro RBD as percentage of
Spain’s population

7.06%

6.91%

1-1-5. Effects of Economic Factors

6.87%

Thanks in part to water development, the Ebro valley
has become an important settlement axis linking the
rich industrial economies of the north of Spain, from the
%DVTXH&RXQWU\WR&DWDORQLDDORQJDQHFRQRPLFFRUULGRU

7KH(EUR5LYHU%DVLQKDVRQO\LQKDELWDQWVSHU

The successful agri-food complex of the Ebro corridor

square kilometre, less than one fifth of the average in

is based largely on irrigated agriculture, supported by

WKH(XURSHDQ8QLRQDQGRQO\WZR¿IWKVRIWKH6SDQLVK

the reservoir system that was developed during the 20th

population density.

century. The production of the irrigated land fuels, a
powerful livestock sector, and a remarkable processing

The population density is heterogeneously distributed

industry. Water development is also an important factor

 &RQIHGHUDFLyQ+LGURJUi¿FDGHO(EUR+\GURORJLFDO3URMHFW3ODQIRUWKH(EUR%DVLQ6XPPDU\'RFXPHQW
9HUVLRQ (QJOLVK 6HFWLRQKWWSZZZPPDHVVHFFLRQHVDJXDHQWUDGDKWP
 ,QVWLWXWR1DFLRQDOGH(VWDGLVWLFDRU,1( 1DWLRQDO6WDWLVWLFDO2I¿FH
28) Barcelo, D. and Petrovic, M. (eds.). 2011. The Ebro River Basin: The Handbook of Environmental Chemistry. Springer, 10.
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in improving livelihoods in the Ebro basin, both directly

the launching of private projects, particularly in the

through the provision of drinking water and sanitation,

agriculture and energy sectors. At the same time, rising

and indirectly through the development of employment

food prices could revitalize agricultural initiatives,

and production opportunities.

irrigation modernization, and commissioning of new
irrigation areas.

However, the implementation of the Ebro River
Management Plan is to a large extent dependent on

1-2. Social Factors

public sector budgets, and the large national deficit
has led to dramatic cuts in public investments. Thus,

1-2-1. Income Inequality: Spain and Ebro Region

the implementation of some measures may be subject
to considerable delays, and in fact the horizons for

In Spain, economic inequality has always exceeded

DFKLHYHPHQWRIDVVRFLDWHGREMHFWLYHVXQGHUWKH5%03WKH

the average of its EU partners, at least from the start of

is under review.

Eurostat statistical series in 1995. However, the level of
inequality was stable until the economic crisis starting in

Moreover, the sluggish economic recovery has affected

/HIW*,1,LQGH[LQ6SDLQDQG(8

late 2008, when the gap began to grow larger (see Figure 9).

5LJKW,QFRPHRIWRSWRERWWRP 6SDLQYV(8

<Figure 9> Level of Income Inequality in Spain and EU as a Whole

<Figure 10> Human Development Index in Spain, 1980 and 2010 by Thirds (Low, Medium, and High)
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6RXUFH+HUUHUR&$6ROHU $9LOODU  'HVDUUROORKXPDQRHQ(VSDxD9DOHQFLD,YLHSSKWWSG[GRLRUJ+',B

<Figure 11> Human Development Index by Autonomous Communities

7KH*LQLFRHI¿FLHQW29) is a clear example of that change.

indicators to assess health improvements in Spain. At

Spain has gained 2.7 points from 2008 to 2011, reaching

the national level, life expectancy was above 80 years in

the highest level of inequality since records began.

2007, placing Spain in the leading group of EU Member
6WDWHV±KDYLQJJDLQHGSHUFHQWDJHSRLQWVVLQFH

Figure 10 shows the Human Development Index
(HDI) in Spain by thirds (top, medium, and low) in 1980

$FFRUGLQJWRWKH2(&'Health at a Glance Report

and 2010. It can be seen from the maps that the Ebro

2013, Spain is now third highest in Europe and fourth

region rates at the top of the HDI for the country and has

worldwide in terms of life expectancy at birth. Life

improved the most in the country over the period.

expectancy among the whole population is 82.4 years,
with males at 78.8 and females at 85.2.30) The report

As shown in Figure 11, in the Spanish context, the
Ebro region is in a very good position regarding the HDI

indicates that Spain’s life expectancy is high relative to
spending on health care.

both in absolute and relative terms. The Autonomous
&RPPXQLWLHVRIWKH%DVTXH&RXQWU\ País Vasco),

Again the Ebro region is above average, as shown in

Navarra, Catalonia, Aragon, and La Rioja are well above

Figure 12a. Also the perception of good health among

0.85.

the population is higher in the Ebro region (Figure 12b),
but not particularly high in relation to other European

1-2-2. Health indicators

countries. Nevertheless, recent cuts in health expenditure
have raised concerns about a possible deterioration of the

The Ministry of Health and Social Policy provide health

health of the poorest population groups.

 7KH*LQLLQGH[RUFRHI¿FLHQWLVDPHDVXUHRILQFRPHLQHTXDOLW\IURPWRZKHUHDORZFRHI¿FLHQWLQGLFDWHVHYHQHTXLWDEOH
LQFRPHGLVWULEXWLRQZKLOHDKLJKFRHI¿FLHQWLQGLFDWHVXQHYHQLQHTXLWDEOHGLVWULEXWLRQ
 2(&'+HDOWKDWD*ODQFHKWWSZZZRHFGRUJHOVKHDOWKV\VWHPV+HDOWKDWD*ODQFHSGI
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12a. Disability-free Life Expectancy (DFLE), by Autonomous Community.
Spain, 2007

12b. Percentage of Population Evaluating Their Health as GRRGVery
Good, by Autonomous Community.

6RXUFH+HDOWKLQGLFDWRUV7UHQGVLQKHDOWKVWDWXVLQGLFDWRUVLQ6SDLQDQGWKHLUPDJQLWXGHLQWKHFRQWH[WRIWKH(XURSHDQ8QLRQ0LQLVWU\RI+HDOWK
and Social Policy, 2009
KWWSZZZPVVVLJREHVHVWDG(VWXGLRVHVWDGLVWLFDVLQIRU5HFRSLODFLRQHVGRFV,QGLFDWRUVSGI

<Figure 12> Health Indicators by Region in Spain, 2007

public schools or universities. The rest attend private

1-2-3. Education and Religion

schools or universities, some of which are operated
Regarding education, 97.7% of the population age

by the Catholic Church. The country has an unusual

15 and over (2010 estimate) can read and write (male,

distribution of education levels of its people (see Figure

98.5%; female 97%). Compulsory education begins with

13). Approximately 31% of the Spanish adult population

SULPDU\VFKRRORUJHQHUDOEDVLFHGXFDWLRQIRUDJHV±

has higher education qualifications, exceeding 30% of

It is free in public schools and in many private schools,

WKHJURXSRI2(&'FRXQWULHVDQGRI(8+RZHYHU

most of which receive government subsidies. Following

up to 47% has only lower elementary stage education,

basic education, students attend either a secondary

FRPSDUHGWRRIWKH2(&'DQGRIWKH(8

school offering a general high school diploma or a
VFKRRORISURIHVVLRQDOVWXG\LQDOO¿HOGV²ODZVFLHQFHV

Regarding religion, although Roman Catholicism

humanities, and medicine — and the superior technical

used to be a state religion, the Spanish constitution of

schools offer programs in engineering and architecture.

1978 made Spain a secular country, with no official
religion. However, the majority of people in Spain are

About 70% of Spain's student population attends

still Catholics.

/HJHQG0HGLXPEOXH7HUWLDU\(GXFDWLRQ/LJKWEOXH6HFRQGDU\HGXFDWLRQ'DUNEOXH3ULPDU\DQGVHFRQGDU\SUHSVWDJH
6RXUFH(GXFDWLRQDWD*ODQFH2(&',QGLFDWRUV0LQLVWU\RI(GXFDWLRQ&XOWXUHDQG6SRUWVKWWSZZZPHFGJREHVGFWPLQHHLQWHUQDFLRQDOSDQRUDPD
SGI"GRFXPHQW,G HEG

<Figure 13> Education Levels by Percentage of Population and OECD Country

Spain Ebro River Basin: Sound Water Planning Supports Green Growth

●

561

1-2-4. Effects of Social Factors

structures, and retained a variety of customs, laws,
languages and currencies.

In the general context of a developed country such
as Spain, the Ebro region is one of the most prosperous

From the 18th century onward, the kings and the

in economic terms and is also above average in all the

government tried to establish a more centralized regime.

development indicators. The Ebro case study describes

However, in Spain, two important regional languages

a long-lasting process where water management has

were spoken in some of the most industrialized and

evolved over the last 88 years to a genuine integrated

SURVSHURXVDUHDVZKLFKDOVRKDGWKHLURZQFXOWXUHVWKH

PRGHO7KHLPSOHPHQWDWLRQRIDQHZ5%03IRFXVHGWR

%DVTXH&RXQWU\DQG&DWDORQLDJLYLQJULVHWRSHULSKHUDO

environmental preservation and restoration, improves

nationalisms along with Spanish nationalism. Therefore,

the livelihoods of the inhabitants in the basin, but it does

Spain did not experience a national cultural unification,

not have significant effects on the level of education

and the peripheral nationalism remains strong in Catalonia

and health standards which were already quite high.

DQGWKH%DVTXH&RXQWU\DQGWRVRPHH[WHQWLQ*DOLFLD31)

Water quality for human consumption has not been a

General Francisco Franco’s dictatorial regime (1936-

problem in the Ebro region for many years. Currently,

1975) tried to enforce centralization as a way of

the major efforts being made are directed at improving

SUHVHUYLQJWKHXQLW\RIWKH6SDQLVKQDWLRQ+LVDWWHPSWV

sanitation and building the pending wastewater

WR¿JKWVHSDUDWLVPZLWKVXSSUHVVLRQRIUHJLRQDOODQJXDJH

treatment plants to improve the quality of ecosystems.

DQGLGHQWLWLHVEDFNILUHGWKHGHPDQGVIRUGHPRFUDF\

Improvements in ecosystems affect the aesthetic quality

became intertwined with demands for the recognition of

of the region and attract nature lovers who want to enjoy

a pluralistic vision of Spain as a nation.

DFOHDQDQGSURWHFWHGHQYLURQPHQW2XWGRRUDFWLYLWLHV
linked to the water element, from skiing to navigation

When Franco died in 1975, Spain began its transition

DQGUDIWLQJDUHDVLJQL¿FDQWSDUWWKHWRXULVPSRWHQWLDORI

to democracy. Juan Carlos I was crowned King of Spain,

the region.

and he supported a transformation of the political system
as soon as he took office. In 1976, the king designated

1-3. Political Factors

$GROIR6XjUH]DVSULPHPLQLVWHU7KH&RUWHV*HQHUDOHV
(Spanish Parliament) was democratically elected, and

1-3-1. History

in 1977 began the transition from a centralized state into
a decentralized one. The constitution of 1978, ratified

Spain is a diverse country that integrates different

in 1979, found a balance in recognizing the existence

regions, languages and historical, political, and cultural

RIQDWLRQDOLWLHVDQGUHJLRQVDQGJXDUDQWHHGWKHULJKW

traditions. While the entire Spanish territory was united

to autonomy or self-government for them, through the

under one crown by the 16th century, this was not a

FUHDWLRQRIWKHDXWRQRPRXVFRPPXQLWLHV´

process of national homogenization or amalgamation.
The constituent territories (i.e., kingdoms, principalities,

Thus the constitution of 1978 divided Spain into 17

dominions) retained much of their former institutional

autonomous communities and two autonomous cities.

 0DLQ VRXUFHV IRU WKLV VHFWLRQ ZHUH KWWSZZZSULQFHWRQHGXaDFKDQH\WPYHZLNLNGRFV3ROLWLFVBRIB6SDLQKWPO KWWS
ZZZODPRQFORDJREHV,',20$6*RELHUQRLQGH[KWPDQG$XWRQRPRXV&RPPXQLWLHVRI6SDLQKWWSHQZLNLSHGLDRUJ
ZLNL$XWRQRPRXVBFRPPXQLWLHVBRIB6SDLQDQGFLWDWLRQVWKHUHLQ
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There are 50 provinces that fit into these communities,

UROHVLQ6SDQLVKSROLWLFVDUHWKH%DVTXH1DWLRQDOLVW

although seven of the autonomous communities comprise

Party (EAJ-PNV); Convergence and Union (CiU);

only one province (‘uniprovincial’ communities). The

and the Socialists’ Party of Catalonia (PSC). Peripheral

communities are first level political and administrative

nationalism continues to play a role in Spanish politics.32)

divisions. Spain is not a federation, but a highly
decentralized unitary state. The form of government

,Q0DUFK-RVp0DULj$]QDUIURPWKH3HRSOH¶V

of each autonomous community and city is based on a

Party, obtained a relative majority in Congress. Aznar

parliamentary system, in which the executive power is

moved to further liberalize the economy, with a program

vested in a “president” and a Council of Ministers elected

of complete privatization of state-owned enterprises,

by and responsible to a unicameral legislative assembly.

labor market reform, and other policies designed to
increase competitiveness in selected markets. Having

Spain has a parliamentary constitutional monarchy

obtained an absolute majority in the 2000 elections,

in which the monarch is the head of State and the

Aznar headed the Prime Minister’s office until 2004.

prime minister is the head of the government.Spain's

Aznar supported transatlantic relations with the United

transformation from an authoritarian regime to a

States, and participated in the war on terrorism and the

successful modern democracy was a remarkable

invasion of Iraq. In 2004, he decided not to run as a

achievement, even creating a model emulated by other

candidate for the Popular Party, and proposed Mariano

countries undergoing similar transitions.

Rajoy, who had been minister under his government as
his successor to lead the party.

$GROIR6XiUH]ZDVSULPHPLQLVWHURI6SDLQWKHOHDGHU
of the Union of the Democratic Center party from 1977

In the aftermath of the terrorist bomb attacks in

WR)ROORZLQJKLVUHVLJQDWLRQLQ2FWREHUWKH

Madrid, which occurred just three days before the

Spanish Socialist Workers’ Party, led by Felipe Gonzalez,

elections, the Spanish Socialist Workers' Party won

won an absolute majority in both chambers of the Cortes

a surprising victory. Its leader, Jose Luis Rodriguez

*HQHUDOHV*RQ]iOH]VHUYHGDVWKH3ULPH0LQLVWHURI

Zapatero, was prime minister from 2004 to 2011,

Spain for the next 13 years, during which period Spain

ZLQQLQJDVHFRQGWHUPLQ'XULQJ=DSDWHUR¶V¿UVW

MRLQHG1$72DQGWKH(XURSHDQ&RPPXQLW\3ULPH

four years as Prime Minister, the economy continued

Minister Gonzalez greatly modernized and economically

to expand rapidly, and the government ran budget

developed Spain during the period 1982-1996, closing

surpluses. The economic crisis of 2008 took a heavy toll

the gap with other European Community members.

on Spain's economy, which had been highly dependent

7KHUHZDVDOVRDVLJQL¿FDQWFXOWXUDOVKLIWLQWRDWROHUDQW

on construction since the boom of the late 1990s and

contemporary, and open society.

HDUO\V:KHQWKHLQWHUQDWLRQDO¿QDQFLDOFULVLVKLW
the construction industry collapsed, along with property

The two predominant political parties are the Spanish
6RFLDOLVW:RUNHUV¶3DUW\ 362( DQGWKH3HRSOH¶V3DUW\

values, and several banks were in need of rescuing or
consolidation.

(PP). The main regional parties that also play important

 $XWRQRPRXV&RPPXQLWLHVRI6SDLQKWWSHQZLNLSHGLDRUJZLNL$XWRQRPRXVBFRPPXQLWLHVBRIB6SDLQDQGFLWDWLRQVWKHUHLQ
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,Q0DUFK5RGUtJXH]=DSDWHURPDGHKLVGHFLVLRQ

Murcia, to the detriment of other water-rich regions,

not to lead the Socialist Party in the coming elections,

QDPHO\$UDJyQ,QIDFWDOOSROLWLFDOIRUFHVLQWKHUHJLRQ

which he called ahead of schedule for 20 November

DJUHHGWRWKHVRFDOOHG³$UDJyQ:DWHU3DFW´LQ

2011. The People's Party, which presented Mariano

that is still in force. The Autonomous Community

Rajoy for the third time as candidate, won a decisive

would not consent to transfers from the Ebro River

victory, obtaining an absolute majority in the Congress

while regional needs were not satisfied. Moreover,

RI'HSXWLHV$OIUHGR3HUH]5XEDOFDED¿UVWGHSXW\SULPH

Portugal opposed to water diversions from Spanish-

PLQLVWHUGXULQJ5RGUtJXH]=DSDWHUR VJRYHUQPHQWDQG

Portuguese rivers.

candidate for the Socialist Party in 2011, was elected as
the secretary general of his party in 2012, and is now the
leader of the opposition in Parliament.

7KH¿UVW+\GURORJLFDO3ODQVZHUHGHYHORSHGGXULQJ
this period though eventually approved in 1998. It was
agreed that they should be in place before drafting the

1-3-2. Effect of Political Factors in the Ebro River

Water National Plan.

33)

Basin

The second stage [polarization] includes two Popular
34)

In a recent study Font and Subirats (2010) have

3DUW\JRYHUQPHQWVGXULQJWKHSHULRGV±

proposed an interesting three-stage model that corresponds

PLQRULW\ JRYHUQPHQW  DQG ± PDMRULW\

to the three national single-party governments since

government). During the first minority government,

the early 1990s to explain the recent transition of water

the executive reformed the 1985 Water Act in 1999

PDQDJHPHQWLQ6SDLQ

to define a national strategy to cope with the drought
problem, combining market efficiency —creation

7KH¿UVWVWDJH>HPHUJLQJSURWHVW@FRYHUVWKHPLQRULW\

of water banks and public corporations to establish

government of the Socialist Party between 1993 and

partnerships with private stakeholders to finance

'XULQJWKLVSHULRGWKHVRFDOOHG3ODQ%RUUHOO

SUR¿WDEOH+\GUDXOLF:RUNV ³Sociedades Estatales”)—

named informally after the minister, proposed to

and supply-based principles. The new National Water

satisfy the increasing demand for water and correct

Plan promoted the construction of large-scale hydraulic

territorial imbalance through the construction of about

infrastructure. The key project involved the transfer

150 dams and a network of multiple water transfers.

of 1,050 hm3 of water from the Ebro River along the

The weak position of government during the turbulent

0HGLWHUUDQHDQFRDVWWRWKH-~FDU6HJXUDDQGVRXWKHUQ

±OHJLVODWXUHVWLPXODWHGWKHULVHRIFRQÀLFWLQJ

basins and north to the internal basins of Catalonia.

interests surrounding water management. Economists

It also included the construction of about 120 water

and environmentalists invoked the principles of

dams and river channels. While the more flexible

efficiency and conservation to substitute the supply-

management instruments were generally well accepted,

based engineering approach. The donor regions’ actors

the National Water Plan was widely criticized by a

rejected the idea of enhancing economic activities

wide range of social organizations, scientists, political

in some water-short Mediterranean regions, such as

parties, and some regional governments, which became

 0DLQ VRXUFHV IRU WKLV VHFWLRQ ZHUH KWWSZZZIHHPSURMHFWQHWZDWHUDGDSWBSURMHFWBKWPO DQG KWWSHXURSHDQZDWHU
RUJDFWLRQVFRXQWU\FLW\IRFXVVSDLQFDVHHEURULYHUGHOWD
34) Font, N. and Subirats, J. 2010. Water Management in Spain: The Role of Policy Entrepreneurs in Shaping Change: Ecology
and Society  KWWSZZZHFRORJ\DQGVRFLHW\RUJYROLVVDUW
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engaged in intense informational campaigns and

change of paradigm has been confirmed by the Popular

increased pressure on the government.

Party Government. In the meantime, some desalination
plants have been constructed along the Mediterranean

Also during this period, the Water Framework
Directive was approved, introducing a new water

coast over the past few years, but this alternative has lost
its momentum for lack of economic feasibility.

management paradigm. With the help of EU Cohesion
Funds, the investment in urban wastewater treatment

A new National Water Plan is being announced after

ERRPHGWRFRPSO\ZLWK'LUHFWLYHZLWKVXEVWDQWLDO

¿QDODSSURYDORI%DVLQ3ODQV:DWHUWUDQVIHUVDUHVWLOOSDUW

effects in the improvement of the quality of inland and

of the debate, advocated by the east coast regions and

coastal waters.

UHMHFWHGE\WKHSURMHFWHGGRQRUUHJLRQVVXFKDV$UDJyQ

Finally, the third stage [symptoms of change], started

in the Ebro region. The solutions based on better use of

with the change of government following the national

existing water resources, including demand management,

HOHFWLRQVRI7KH6RFLDOLVW3DUW\IXO¿OOLQJDQHOHFWRUDO

more efficient irrigation systems and water re-use are

SURPLVHPRGL¿HGWKH1DWLRQDO:DWHU3ODQFDQFHOOHG

more appropriate under current conditions. It may be the

the Ebro River transfer and quickly adopted the AGUA

case that the shelving of the water transfer proposals in

SURJUDP ± 7KH$*8$SURJUDPLQFOXGHGPRUH

2004 was a blessing for the health of the Ebro ecosystem

than 100 initiatives, including the construction of water

and long-term economic growth in the Ebro region.

desalination plants and the creation of public water banks
(the implementation of centers of exchange of water

1-4. Environmental Factors

ULJKWVDWWKH6HJXUD-~FDUDQG*XDGLDQDULYHUEDVLQV
was approved). In addition, the program included the

Spain’s approach to environmental issues has been

regulation of water demand as an option to be assessed.

very much influenced by the general increase in

Environmental groups reacted positively to such a policy

environmental awareness resulting from integration into

instrument but rejected the implementation in basins

the European Union. Spain had to assume European

with long-standing problems caused by illegal wells and

environmental standards and the adoption of the WFD

markets. This new orientation of water management was

has also been a major driver.

also partly stimulated by the WFD which advocated for
ZDWHUVDYLQJHI¿FLHQF\DQG³XVHUSD\V´SULQFLSOHV

7KH2(&'FRQGXFWHG(QYLURQPHQWDO3HUIRUPDQFH
Reviews of Spain in 1997 and 2004.35) The review in

After the 2008 elections, though the Socialist mandate

2004 covered the previous 10 years but concentrated

was renewed, the Ministry of the Environment was

mainly on the 1997-2003 period. It pointed out that

integrated into the Ministry of Agriculture, a traditional

Spain’s economy had been growing rapidly over the

advocate for a conventional supply-side approach to water

previous decade, and that in many cases, economic

management, with emphasis on irrigation. The combined

growth had led to increased pressures on the environment

ministry is now the Ministry of Agriculture, Food and

in Spain, in terms of both pollution and use of natural

Environment. The new Hydrological Plans under the

resources (e.g. water, land).

WFD were at the drafting stage but the process stalled. The

35) OECD (Organisation for Economic : Cooperation Development). 2004. Environmental Performance Reviews: Spain 3DULV
2(&' KWWSZZZNHHSHHNFRP'LJLWDO$VVHW0DQDJHPHQWRHFGHQYLURQPHQWRHFGHQYLURQPHQWDOSHUIRUPDQFHUHYLHZVVSDLQ
BHQSDJH([HFXWLYH6XPPDU\KWWSZZZRHFGRUJVSDLQSGI
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From 1994 to 2003, there had been a 36% growth in

environmental policies. Under the 1978 constitution,

GDP, a 52% increase in international tourist arrivals,

the autonomous regions, which present considerable

and an increase in housing construction at a rate of

differences in their physical, social, and economic

700,000 new dwellings per year (the tourism and

conditions, have a major role to play in implementing

construction sectors accounting for 11% and 9% of

the environmental policy. The number of national parks

GDP, respectively). The population density along

and protected areas expanded enormously following the

coastal regions and the islands (where almost 60% of the

transfer of authority to autonomous regions to declare

SRSXODWLRQOLYH ZDV¿YHWLPHVKLJKHUWKDQLQWKHLQWHULRU

and manage these areas, especially from 1987 to 2001.

regions. In some tourism areas population density can

3URWHFWHGDUHDVLQWKH(EUR5LYHU%DVLQDUHVKRZQLQ

triple in the summer. Moreover, economic integration

Figure 14.

into the EU had led to a 77% growth in road freight
WUDQVSRUW'HVSLWHDVLJQL¿FDQWGHFOLQHLQXQHPSOR\PHQW

Within the Spanish constitutional framework,

during the period, it still remained at over 11% in 2004,

environmental legislation evolved positively and

DPRQJWKHKLJKHVWLQWKH2(&'DUHD

VLJQL¿FDQWO\RYHUWKHUHYLHZSHULRGSDUWO\LQUHVSRQVHWR
EU Directives. The major national laws and decrees that

2YHUWKHUHYLHZSHULRG6SDLQPDGHSURJUHVVLQ

were enacted related to national park networks (1998),

developing environmental infrastructure, particularly

packaging waste (1997), waste (1998), environmental

related to water supply and wastewater treatment.

impact assessment (2001), integrated pollution

Environmental legislation evolved significantly during

prevention and control (IPPC) (2002), forests (2003) and

the period, and some regions implemented advanced

natural heritage and biodiversity (2007). The autonomous

/HJHQGLQILJXUH:DWHUDEVWUDFWLRQIRUKXPDQVXSSO\ !LQKDE %DWKLQJDUHDV)LVKUHDFKHV/,&6LWHRI&RPPXQLW\,PSRUWDQFH 1DWXUDQHWZRUN 
=(3$V6SHFLDO3URWHFWLRQ$UHD ELUGV 6HQVLWLYHDUHDV 'LUHFWLYH&((
9XOQHUDEOHDUHDV 'LUHFWLYH
6RXUFH(EUR+\GURORJLFDO3ODQ3URSRVDO

<Figure 14> Protected Areas in the Ebro Basin (Zonas Protegidas)
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regions have also adjusted their legal frameworks. The

measures, in particular control of greenhouse gas emissions,

Sectoral Conference on the Environment and Sustainable

nitrogen fertilizer use, and water abstractions. The country

Development and the network of environmental

has incorporated environmental concerns into sectoral

authorities provide coordination between the central

policies, particularly in the energy sector. Environmental

government and the autonomous regions, including for

impact procedures, such as for transport projects, have

the implementation of EU Directives and distribution of

led to stricter conditions or project modifications. Some

EU funds.

LQGXVWULHV HJFRDO¿VKHU\ KDYHKDGWRVWDUWDSURFHVVRI
restructuring and phasing-out of subsidies.

Many of the environmental efforts of national and
regional administrations have focused on investment in

Despite the positive environmental improvements in

environmental infrastructure, such as for water supply

the 1990s and 2000s, Spain still faces major challenges

and wastewater infrastructure. Enforcement activities

UHODWHGWRKLJKHQHUJ\DQGZDWHUXVHLQWHQVLW\&22

have increased, and progress has been made with

emissions, and municipal waste generation. Priority

voluntary eco-labelling of products.

environmental issues include natural and water
resources management, biodiversity conservation,

Private sector firms in Spain have greatly expanded

climate change and air pollution, sustainable tourism

their participation in environmental management

and waste management. Environmental expenditure in

systems. Voluntary approaches have been adopted

Spain increased modestly and remained relatively low

throughout the country in several industrial sectors.

FRPSDUHGWRWKDWLQRWKHUFRPSDUDEOH2(&'FRXQWULHV

It will be important to monitor their environmental
effectiveness and economic efficiency. Authority at

,Q2FWREHU6SDLQDGRSWHGWKH1DWLRQDO&OLPDWH

regional and local level for collecting environment-

Change Adaptation Plan (PNACC in Spanish) as a

related taxes has been expanded. Financial instruments

coherent set of public policies to deal with climate

have been used to some extent to protect the

change, after endorsement by the Cabinet of Ministers.37)

environment, but have more often been used as an

The text had been discussed within the main national

incentive to reward positive environmental behaviour

coordination and participation bodies dealing with

and investment. These instruments could be used more

FOLPDWHFKDQJHLVVXHVWKH&RPPLVVLRQRI&OLPDWH

widely to tax activities that have negative impacts on the

Change Policy Coordination, the National Climate

environment, as the economy recovers. Energy, transport

Council, and the Environment Sectoral Conference.

and water prices might be reviewed from the point of

The Plan was also subject to a wide process of public

view of conserving the environment and encouraging

consultation. The PNACC provides a framework tool

36)

HFRQRPLFHI¿FLHQF\

for coordinating national and regional efforts to assess
impacts, vulnerability, and adaptation to climate change

Spain continued to make progress in decoupling

in the nation’s most affected sectors (water management,

economic growth from enforcement of pollution control

agriculture, forests, biodiversity, coastal zones, health,

36) OECD (Organisation for Economic : Cooperation Development). 2004. Environmental Performance Reviews: Spain3DULV
2(&' KWWSZZZNHHSHHNFRP'LJLWDO$VVHW0DQDJHPHQWRHFGHQYLURQPHQWRHFGHQYLURQPHQWDOSHUIRUPDQFHUHYLHZV
VSDLQBHQSDJH([HFXWLYH6XPPDU\KWWSZZZRHFGRUJVSDLQSGI
 0LQLVWU\RI(QYLURQPHQWDQG5XUDODQG0DULQH$IIDLUV2FW1DWLRQDO&OLPDWH&KDQJH$GDSWLRQ3ODQKWWSZZZPDJUDPDJRE
HVHVFDPELRFOLPDWLFRWHPDVLPSDFWRVYXOQHUDELOLGDG\DGDSWDFLRQSQDFFBLQJBWFPSGI $FFHVVHG)HE
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and tourism, etc.). The Plan outlines a process to guide

accumulated public debt was high, and unemployment

the activities of the public sector, the private sector, and

became a huge burden.

stakeholders in confronting together climate variability
There is scope to improve efficiency through better

and change.

recovery of the costs of supplying environmental services
Moreover, in November 2007 a national sustainable
38)

such as water and sewerage. Some municipalities do not

was issued in consultation

charge for waste services; less than one third of waste

with several ministries and autonomous regions. The

collection and treatment costs are recovered countrywide.

document addresses environmental sustainability,

Increasing the use of economic instruments (e.g. water

FRQFHQWUDWLQJRQPRUHHI¿FLHQWDQGUDWLRQDOXVHRIQDWXUDO

services pricing) to finance environmental services

resources, particularly those related to energy, water,

is essential, as EU funding for such infrastructure

biodiversity, and land. It also develops policies to mitigate

has declined. Penalties for poor implementation of

the determinants of climate change in productive sectors,

environmental legislation remain limited.

development strategy

especially energy and transport sectors. The policies
were expected to improve air and water and gradually
reduce the levels of atmospheric pollution in Spanish
cities, so as to have a positive impact on people’s health
and productive sectors, such as agriculture. The Strategy
includes chapters on water resources, biodiversity, land
uses and occupation.
While the Climate Adaptation Plan and the sustainable
development strategy both outline a vision for protection
of ecosystems and the environment, along with social
well-being, their implementation has been severely
limited by the recession that hit the country in 2008, and
many of the policies were unrealistic in the lightof the
poor economic and social situation.
Moreover, throughout the period Spain’s environmental
policy continued to be hampered by reliance on subsidies,
government transfers and other forms of financial
assistance. Spain makes limited use of environmental

6RXFH-DYLHUGHO9DOOH0HOHQGRIURP³Los Organismos de Cuenca en el
siglo XXI”

<Picture 1> Congosto de Olvena, Huesca Province, Aragón
Autonomous Community, Ebro Valley

taxes and other economic instruments to influence
behaviour, as it is widely believed that they could affect

,QLWVHQYLURQPHQWUHYLHZIRU6SDLQWKH2(&'UHSRUW

competitiveness and employment. This was particularly

made 46 recommendations that could help strengthen

damaging after the economic crisis hit in late 2008, as

Spain’s environmental progress in the context of sustainable

 0LQLVWU\RI$JULFXOWXUH)RRGDQG(QYLURQPHQW1RY6SDQLVK6SDQLVK6XVWDLQDEOH'HYHORSPHQW6WUDWHJ\KWWSHSS
HXURVWDWHFHXURSDHXSRUWDOSDJHSRUWDOVGL¿OHV(('6BB129,(0%5(BB,1*/(63')
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development. Some of the recommendations that were

that competing demands of water users and other

DLPHGDWZDWHUPDQDJHPHQWDUHVWLOOUHOHYDQWWRGD\

VWDNHKROGHUVPXVWEHDFFRPPRGDWHG2QFHWKHFULWHULD
for good ecological status are set, the water authority

6WUHQJWKHQGHPDQGPDQDJHPHQWZLWKUHVSHFWWR

assesses the water availability to allow other water uses.

all types of water use (e.g. agriculture, municipal,
industry) using existing instruments (such as water

The new water policy framework allows for the actions

pricing, trading, metering) to ensure full payment of

and measures to achieve environmental objectives

charges and cost recovery for service delivery;

and that generate minimum economic losses (i.e. cost

,PSOHPHQWWKH:DWHU$FW¶VPLQLPXPUHVHUYHIORZ

effective analysis used to choose the set of measures in

requirements to restore and protect river habitats;

the river basin management plan) or maximum welfare

Complete national plans concerning sewerage,

gains (e.g. from more efficient water provisioning

wastewater treatment, and sewage sludge;

systems or alternative water supply sources).

,PSURYHWKHRSHUDWLRQRIWKHSROOXWLRQOLFHQVLQJV\VWHP
and promote effective and efficient management of

Currently the on-going public consultation is addressing

urban water services through rigorous monitoring of

the objective of achieving good status in 83% of the water

water quality and strategic planning by utilities;

ERGLHVE\%\FRPSDULQJLQIRUPDWLRQRQWKHFXUUHQW

&DUU\RXWPRGHUQL]DWLRQRIH[LVWLQJLUULJDWLRQV\VWHPV

VWDWXVRIZDWHUÀRZVZLWKWKRVHXQGHUQDWXUDOFRQGLWLRQV

DQGLPSURYHZDWHUXVHHI¿FLHQF\DVSURSRVHGLQWKH

it is expected that an agreement will be reached on the

National Irrigation Plan;

minimum environmental flows needed in the different

([SDQGWKHPL[RIPHDVXUHVWRKDOWRYHUH[SORLWDWLRQ

rivers. This agreement must consider the uses affected by
PLQLPXPÀRZVDQGWKHSRWHQWLDOEHQH¿WVRILPSURYLQJ

of groundwater resources; and
,PSURYHUHFRJQLWLRQDQGXQGHUVWDQGLQJRIWKH

the habitat conditions. The minimum environmental

relationships between water and economic variables

flows decided upon will be verifiable and enforceable

ZLWKL EHWWHUGDWDRQH[SHQGLWXUHVSULFHVDQG¿QDQFLQJ

through the monitoring network of gauging stations.

ii) systematic analysis of the microeconomic conditions
facing key water users; and iii) a systematic review of

The allocation of water resources needs to be balanced

subsidies for water supply and treatment infrastructure,

in such a way that by 2015, total water consumption will

DLPLQJDWFRVWHIIHFWLYHQHVVDQGORQJWHUP¿QDQFLQJRI

not exceed the current level of 34% of the long-term

the maintenance and upgrading of facilities.

available resources. This is another 12 key elements in
the Hydrological Plan.

1-4-1. Ebro Basin: Establishing Environmental
Moreover, the water planning process for the Ebro

Objectives

5LYHU %DVLQ KDV FRQWULEXWHG WR WKH VHOHFWLRQ RI D
,QWKH(EUR5LYHU%DVLQSULPDU\LPSRUWDQFHKDVEHHQ

combination of projects aimed at restoring the water

given to setting the environmental objectives for water

environment. They include an ambitious program for

SODQQLQJLQWKH5%032QHRIWKHNH\HOHPHQWVLQWKH

ZDWHUTXDOLW\LPSURYHPHQWWKURXJKDPL[WXUHRIHIÀXHQW

+\GURORJLFDO3ODQ VKRZQLQ%R[LQSection IV. 3) is

treatment and water reuse projects combined with a zero

that at least 85.3% of river water bodies will attain good

tolerance program to control pollution discharges.

39)

ecological status by 2015.

It is against this objective

 &RQIHGHUDFLyQ+LGURJUi¿FDGHO(EUR+\GURORJLFDO3URMHFW3ODQIRUWKH(EUR%DVLQ6XPPDU\'RFXPHQW
9HUVLRQ (QJOLVK KWWSZZZPPDHVVHFFLRQHVDJXDHQWUDGDKWP
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$VHWRIZDWHUVDYLQJPHDVXUHVKDVDOVREHHQLGHQWL¿HG

the watershed and improving water quality. The real

combining intake, transport, treatment, distribution and

challenge is making the achievement of environmental

efficiency projects throughout the entire river basin.

objectives compatible with the enhancement of economic

These programs are accompanied by a set of projects

opportunities of the region.

focused on the restoration of rivers and river banks,
the recovery of wetlands, the restoration of sediment

The main short-term uncertainties stem from the

balances and hydrological regimes, the removal of

environmental flows implementation that is a potential

polluted sediments, the control of invasive species and

source of governance problems, especially during periods

other measures aimed at improving the ecological status

of drought. In the longer term, the uncertainties of climate

of the river basin ecosystem.

change come into play. According to some predictive
models, Spanish Mediterranean basins may be seriously
affected.
1-5. Technical Factors
According to the Technology Review of the
Massachusetts Institute of Technology (MIT), Spain
is known for its leadership in several specific areas of
innovation and advanced technologies, especially in

6RXUFH-DYLHUGHO9DOOH0HOHQGR

<Picture 2> Monte Perdido Glacier, Ordesa y Monte Perdido
National Park, Pyrenees, Huesca Province, Aragón
Autonomous Community. (It is an IUCN category
II national park and a UNESCO World Heritage Site )

the industries of aerospace, renewable energies, water
treatment, rail transport, biotechnology, industrial
machinery, and civil engineering.40)
From 2000 to 2009, the Gross Expenditure on

1-4-2. Effects of Environmental Factors

Research and Development (GERD) as a percentage
of GDP in Spain was rising at a steady pace (see Figure

As part of its obligations under the EU Water Framework

15), and then levelled off in 2009-11. As shown in

Directive, environmental objectives are prominent

Figure 15, R&D has been severely affected by spending

LQWKH(EUR5LYHU%DVLQ0DQDJHPHQW3ODQ$PDMRU

cuts resulting from the economic crisis, abruptly

part of the effort is to ensure that 83% of the water

breaking the upward trend of the past decade.

bodies in the basin achieve good status by 2015, which
means a paradigm change to protecting and restoring

In 2010, Spain spent 1.39% of its GDP on GERD,

the water environment, leading to conservation of

compared to an average of 1.91% in the 27 EU countries

biodiversity and more sustainable and diverse tourism.

as a whole.41) This fell to 1.33% of GDP in 2012, far

Water-saving technologies and campaigns and better

below other European country standards. Nevertheless,

wastewater management have contributed to protecting

some Autonomous Communities of the Ebro region are

40) MIT (Massachusetts Institute of Technology). n.d. Explore the Cutting-edge Technologies Emerging from Spain Today. MIT
Technology Review0XOWLSDUWVHULHVSURGXFHGE\WHFKQRORJ\UHYLHZLQSDUWQHUVKLSZLWKWKH7UDGH&RPPLVVLRQRI6SDLQKWWS
icex.technologyreview.com (Accessed 16 Feb 2014)
 KWWSZZZRHFGLOLEUDU\RUJVFLHQFHDQGWHFKQRORJ\JURVVGRPHVWLFH[SHQGLWXUHRQUGB[WDEOH
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Spain has also experienced rapid growth in the use of
HOHFWURQLFKHDOWKUHFRUGV%RWKKDYHOHGWRDGYDQFHV
in information processing and in security systems that
protect a user’s digital data and all the person’s electronic
WUDQVDFWLRQV%RWK,QGUDDQG7HOHIyQLFDDORQJZLWKRWKHU
major ICT companies, are moving into digital services
and cloud computing, and are integrating data from
different services in order to create the smarter cities
of tomorrow. Their solutions might involve integrating
/HJHQG:KLWH¼LQFXUUHQWSULFHV/LJKWEOXHSHUFHQWDJHRIQDWLRQDO*'3VSHQW
RQ5 '0HGLXPEOXH¼LQFRQVWDQWSULFHV  'DUNEOXH¼SHUFDSLWD
6RXUFH &27(& 5HSRUW  KWWSZZZFRWHFHVLQGH[SKSXWLOVSUHBGHVFDUJD
ILFKHURIIGHIHDEIEIGHDFSGISDJLQDBLGLRPDWLWXOR
,QIRUPH&RWHF$7HFQRORJ&$'DH,QQRYDFL&%QHQ(
VSD&%DFDWHJRULDBVKRZBLGFDWHJRULDBVKRZBWHPD,QIRUPHV$QXDOHV

<Figure 15> Gross Expenditure on R & D (GERD) in Spain,
2000-2010 (index 100 = 2000).

traffic control, police notifications, and hospitals and
paramedics in order to deal quickly with emergencies.
The number of tourists arriving in Spain (57 million in
2012) made Spain the third highest tourist destination in
WKHZRUOGLQ DIWHU)UDQFHDQGWKH86 7KLVLQÀX[
is 15 million more people than the entire population

leading R&D spending, both in terms of regional GDP

of Spain. The country has built a modern network of

and relative to population.

internal flights and high-speed rail to accommodate
tourist travel, and the private sector has developed

Some of the main areas in which this expenditure has

sophisticated technology to manage air traffic and rail
traffic. Indra Sistemas provides support services to air

been concentrated are discussed below.

traffic control, ticketing systems, energy, and health
1-5-1. Information and Communications Technology

information systems in over 120 countries. Spain’s
smart electrical grid provides another opportunity for

(ICT)

ICT companies to manage huge amounts of data from
In the information and communications technology

electric companies together with usage information from

(ICT) areas, Spain’s two largest ICT companies and world

consumers, in order to conserve energy and save money.

OHDGHUVLQWKH¿HOGDUH,QGUD6LVWHPDV6$DQG7HOHIyQLFD
These companies have provided international solutions

Connectivity remains crucial across all sectors, and

IRUQHHGVVXFKDVDLUDQGURDGWUDI¿FFRQWUROVHFXULW\LQ

Spain heads European countries in smartphone ownership

public and digital spaces, and mobile telecommunications.

and use of 3G networks. Spanish companies lead in

Spain was the first country to employ a single

providing Internet and broadband access.

broadcasting network for digital television. As a result,
Spanish companies became experts in both low- and

1-5-2. Renewable Energy Technologies

high-power transmitters and are active around the world
Spain is also a leader in renewable energy technologies,

in digital processing and transmission.

including solar and wind power. Spain’s government,
A number of key factors in Spain have encouraged

concerned about the country’s dependence on oil and its

WKHÀRXULVKLQJRIWKH,&7VHFWRU6LQFH6SDLQKDV

relatively tenuous connection to the greater European

issued all national identity cards in an electronic format

power grid, created favourable conditions for renewable

and is an international leader in electronic signatures.

energy in Spain, particularly solar (both photovoltaic
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panels and solar thermal) and wind power. Spain is second

1-5-3. Desalination

in Europe behind Germany in wind-generated electricity,
and its installed capacity is fourth highest in the world.42)

6SDLQLQVWDOOHG(XURSH V¿UVWGHVDOLQDWLRQSODQWQHDUO\
50 years ago on the island of Lanzarote in the Canary

Spain is one of the most advanced countries in the

Islands in 1964. Spain is currently the third largest

development of solar energy, and is the fourth largest

user of seawater desalination technology in the world,

manufacturer in the world of solar power technology,

after Saudi Arabia and United Arab Emirates (Spain’s

exporting much of its output to Germany. Spain achieved

installed capacity was 3.8 million m3GD\LQ2FWREHU

a record 3.5 GW of solar power capacity in 2008, which

2013).45) The original plant in the Canary Islands used

increased to 4 GW by the end of 2010. Solar power

WKHVDPHGLVWLOODWLRQYDSRUL]DWLRQWHFKQRORJ\DVWKRVHLQ

covered 2.7% of the electricity demand in 2010.43)

the Middle East, but now most of the plants use reverseosmosis technology.

Through a ministerial ruling in March 2004, the
Spanish government removed economic barriers to the
connection of renewable energy technologies to the
electricity grid, including for large-scale solar thermal
and photovoltaic plants. In the wake of the financial
crisis in 2008, the Spanish government drastically cut
its subsidies for solar power and capped future increases
in capacity at 500 MW per year, with effects upon the
industry worldwide.44)
Wind power has become a relatively mature industry,
and is moving into new territories. Iberdrola Renewables,
an international leader in wind farm operations, has

Spanish companies operate in regions including South
$VLDWKH0LGGOH(DVWDQG1RUWK$PHULFD2QHRI
Europe’s largest seawater desalination plants (120,000
m3GD\ LVORFDWHGRQWKH0HGLWHUUDQHDQ6HDDORQJ
Spain's southern coast, at Carboneras in Andalusia. It
is a reverse-osmosis plant, and represents the efforts of
VRPHRIWKHWRS6SDQLVK¿UPVLQWKH¿HOGERWKLQ6SDLQ
and around the world. In 2009 the largest seawater
desalination plant in Europe was installed at El Plat del
/OREUHJDWFORVHWR%DUFHORQDZLWKDFDSDFLW\RI
m3GD\LWLVRSHUDWHGXQGHUDQDJUHHPHQWZLWKD)UHQFK
FRPSDQ\'HJUpPRQW46) The plant supplies 20% of
%DUFHORQD¶VGULQNLQJZDWHU

completed the construction of one of the world’s largest
wind farms, with 304 MW of installed capacity, in Wert

The Spanish companies that provide a wide variety of

&RXQW\2KLR7KH%OXH&UHHNZLQGIDUPDOVRLQFOXGHV

parts for desalination plants have improved both cost and

technology from wind-turbine leader Gamesa, which

HI¿FLHQF\5HVHDUFKFRQWLQXHVLQWKH&DQDU\,VODQGVIRU

supplied 152 turbines. Spanish companies design critical

ways to couple desalination with renewable energy to

parts and systems to support these massive renewable

provide sustainable, ecological solutions for communities

energy installations.

in developing countries.47) The government of Spain
supports desalination as a method of dealing with water

 KWWSZZZRHFGLOLEUDU\RUJVFLHQFHDQGWHFKQRORJ\JURVVGRPHVWLFH[SHQGLWXUHRQUGB[WDEOH
 KWWSHQZLNLSHGLDRUJZLNL6RODUBSRZHUBE\BFRXQWU\
 KWWSHQZLNLSHGLDRUJZLNL6RODUBSRZHUBE\BFRXQWU\
 KWWSZZZZDWHUZRUOGFRPDUWLFOHVJOREDOGHVDOLQDWLRQFDSDFLW\WRSVPLOOLRQFXELFPHWHUVSHUGD\KWPO
 KWWSZZZGHJUHPRQWFRPHQQHZVEDUFHORQDEDUFHORQDWKHODUJHVWGHVDOLQDWLRQSODQWLQHXURSH
47) MIT Technology Review
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scarcity, particularly since the plans to divert the Ebro

With broad expertise concerning water and the

River from the water-rich north to supply the water-short

environment, the Ebro region has become the center

regions along the southern coast were shelved in 2004.

of water resources training and development. This has

Farmers, communities, and environmentalists objected

been recognized by the United Nations, which located

that the diversion would have a serious environmental

the UN-Water Decade Program on Advocacy and

impact on the Ebro and its delta, on the farmland in

Communications in Zaragoza. From June to September

the north, and along the hundreds of miles of planned

2008, Zaragoza was the site of an International Exposition

pipeline. Thus, when the new government put the water

with the theme of “Water and Sustainable Development”

transfer plan on hold in 2004, it drew up a new plan that

in order to bring attention to the International Decade for

would supply water to the south by building 20 new

Action, ‘Water For Life’, 2005-2015.

desalination plants along the Mediterranean coast where
needs are highest, focusing on the region in the south.

Zaragoza, a town of 680,000 (2012) people in the
middle of the Ebro Valley, already had a reputation as a

2QHRIWKHPDLQFKDOOHQJHVWKDWUHPDLQVZLWKWKH

center for good practices in water use. In 1997, the city

desalination process is the cost of the energy required

PDGHD¿UVWDWWHPSWWRXVHQHZWHFKQRORJLHVWRPDLQWDLQ

to produce freshwater, particularly with membrane

people's quality of life during the dry months. As Spain

technology. In the last 30 years, the amount of energy

joined the European Union, it was given the chance

required for desalination has fallen precipitously, along

to have a full-scale project financed by the program49),

with it the price. Even today, however, the cost of that

in which 50 publicly-owned buildings were chosen as

energy makes up about 40% of the total cost to produce

models to show how water-saving technologies can be

each cubic meter of water.

put to work.50) As water rates started to rise, people began
to realize the significance of these new technologies.

1-5-4. Technical Institutes and Universities in the

The program cooperated with local businesses that sold
WKHLUSURGXFWVDQGLGHDVWKURXJKWKH1*2)XQGDFLyQ

Ebro Region

(FRORJtD\'HVDUROOR51) The waterworks of Zaragoza
7KH(EUR5LYHU%DVLQUHJLRQKDVVRPHRIWKHWRS

KDGFRPPLVVLRQHGWKH)XQGDFLyQWRGUDIWDFRQFHSWWKDW

institutions for science and technology in the country,

would meet the requirements set out by the EU WFD

including 23 universities, many technical and engineering

and that enabled it to compete for funding under the

centers, and 27 science and technological parks (parque

LIFE program.

48)

científico y tecnológico). Among the institutions for
KLJKHUWHFKQLFDOVWXGLHVLI%DUFHORQDLVLQFOXGHGLQWKH

The government of the autonomous community of

(EURUHJLRQWKH(EUR5LYHU%DVLQKRVWHGRIWKHWRWDO

$UDJyQZDVDOVRDVNHGWRSURYLGHDGGLWLRQDO¿QDQFLDO

students in science and engineering. In 2010-11 almost

support and expertise. A number of private businesses

120,000 students were enrolled (a decrease from previous

from the banking and water technology areas also

years) while 22,930 ended their studies that year.

contributed, having recognized the long-term economic

 $VVRFLDWLRQRI6FLHQFHDQG7HFKQRORJ\SDUNVRI6SDLQ $37( KWWSZZZDSWHRUJHQLQGH[FIP
 7KH/,)(SURJUDPLVWKH(8¶V)LQDQFLDO,QVWUXPHQWIRUWKH(QYLURQPHQW3URJUDPKWWSHFHXURSDHXHQYLURQPHQWOLIHDERXW
 =DUDJR]DWKH:DWHU6DYLQJ&LW\6SDLQ%HVW3UDFWLFH81+DELWDWKWWSEHVWSUDFWLFHVDWPDLQSKS"SDJH SURJUDPPH
HQYLURQPHQWVHOHFWHGBH[DPSOHVVSDLQB]DUDJR]D ODQJ HQ
 )XQGDFLyQ(FRORJtD\'HVDUROOR:HEVLWH
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benefits of the project. During the LIFE program,

of an hour for the registered users), is shown through

residents of the city were made aware of the many

JHRJUDSKLFDOPDSV WKHZKROHEDVLQRUDVSHFL¿FSLHFH

water-saving options while producers, distributors and

of it) and in a numerical form in tables. It provides

users of the technologies established the necessary

detailed information for more than 700 stations that

networks. The program triggered a full-scale discussion

complete the network (location, station sensors, images,

process and many measures for further education were

schemes). The system is illustrated in Figure 16.

put into place. All in all 1.17 billion m³ of water were
saved in one year through changes in people's habits
and new technologies. The city government established
a committee of experts from the local water board
to coordinate and monitor additional measures of
sustainability. A Website was set up to provide up-todate information (www.ecodes.org).
1-5-5. Data Collection and Dissemination
7KH(EUR%DVLQ&RQIHGHUDWLRQVXSSOLHVGDWDWKURXJK

6RXUFH6$,+(EURKWWSZZZVDLKHEURFRPVDLKHEURLQGH[SKS"XUO 
GDWRVLQWURGXFFLRQ

<Figure 16> Automatic Hydrological Information System
(SAIH) of the Ebro River Basin

the Automatic Hydrological information System (SAIH)
RIWKH(EUR5LYHU%DVLQ7KHDSSOLFDWLRQSURYLGHVUHDO

It also shows trend lines for the different measurements

WLPHGDWDDERXWWKHK\GURORJLFDOVLWXDWLRQJDWKHUHGIURP

as well as its numerical values. It contains a search

gauging stations (levels and river flows in the basin);

engine in order to get the best access to the information

UHVHUYRLUV OHYHOVYROXPHVDQGZDWHU¿OOHGSHUFHQWDJH 

by entering the station code or name.

irrigation systems (levels and flows in the irrigation
channels); weather stations (pressure, temperature, wind

1-5-6. Effects of Technical Factors

speed and direction, solar radiation); precipitation (rainfall
intensity and accumulated rainfall data in different

The SAIH information system is considered one of the

WLPHV DLUWHPSHUDWXUHDQGK\GURORJLFDOIRUHFDVWV ÀRZ

best accomplishments of the Ebro planning process. It

discharge forecasts for the rivers of the basin); other

provides high quality information in real time to enable

water uses; and interesting news.

FLWL]HQVWRSUHSDUHIRUÀRRGVGURXJKWVRURWKHUFKDOOHQJLQJ
situations. The location of technical institutes and
universities in the Ebro region has enabled it to become a
world leader in water resources planning and management.
1-6. Concluding Remarks
Spain is a high-income country with sophisticated
systems of agriculture, industry and high technology

6RXUFH-DYLHUGHO9DOOH0HOHQGR

<Picture 3> SAIH Ebro Control Center

innovations in water-saving devices, water planning
and management. It also has a very decentralized

The information, which is updated in real time

system of government that emerged after the highly

(hourly data for the general public and every quarter

centralized system under dictator Francisco Franco was
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abolished. The 1978 constitution created the autonomous

this effort to manage water resources supply and demand

communities, which fit in well with the river basin

better and to provide reliable supplies to meet the

management model.

competing demands of agriculture, industry, human wellbeing, and the ecosystem.

Spain suffered considerably from the economic shocks
in 2008 that undermined its fast-growing economy and
halted the expansion of its construction industry and the

2. Water Governance and Institutions

housing boom. While it is slowly emerging from the
recession, Spain has started to grow again, particularly

2-1. The EU Water Framework Directive52)

its service sector, fuelled by tourism and exports. To
keep the momentum going, reliable water supply is

7KH(8:DWHU)UDPHZRUN'LUHFWLYH (&RI

essential. In fact, throughout the period the Ebro region’s

the European Parliament and of the Council) established

experience and expertise with water-saving technology

DIUDPHZRUNIRU&RPPXQLW\DFWLRQLQWKH¿HOGRIZDWHU

and sound planning helped the region weather the

policy. The Water Framework Directive or WFD was

economic downturns during the recession.

DGRSWHGRQ2FWREHU7KHNH\DLPVRIWKH:)'
DUH

The process of focusing on water management and
improving river quality had already started around 1990,

([SDQGLQJWKHVFRSHRIZDWHUSURWHFWLRQWRDOOZDWHUV

following the adoption of the 1985 Water Act and a series

VXUIDFHZDWHUVDQGJURXQGZDWHUJHQHUDOSURWHFWLRQ

of Environmental Directives, and the impulse to begin

RIWKHDTXDWLFHFRORJ\VSHFL¿FSURWHFWLRQRIXQLTXH

modernizing irrigation started in the late 1990s. In 2004

and valuable habitats, protection of drinking water

after the government shelved the proposal for large-scale

resources, and protection of bathing water;

water transfers of the Ebro River from the water-rich

$FKLHYLQJJRRGVWDWXVIRUDOOZDWHUVE\DVHWGHDGOLQH

north to the water-starved south, it became of paramount

 *RRGHFRORJLFDOVWDWXVLVGH¿QHGLQWHUPVRIWKH

importance to manage the water of the Ebro basin very

quality of the biological community, the hydrological

carefully. Thus, besides promoting desalination for

characteristics, and the chemical characteristics.

some urban communities along the southern coasts,

Setting the objectives implies a combined approach of

WKHSHRSOHOLYLQJLQWKH(EUR%DVLQQHHGHGWRDGRSW

emission limit values and quality standards;

HYHQPRUHZDWHUVDYLQJPHDVXUHV±ORZZDWHUXVLQJ
irrigation systems, reuse of wastewater and managing

:DWHU PDQDJHPHQW EDVHG RQ ULYHU EDVLQV WKH
natural geographical and hydrological unit;

demand. This became even more important in light of

* HWWLQJ WKH SULFHV ULJKW 0HPEHU 6WDWHV ZLOO

the WFD imperative to achieve good ecological status

be required to ensure that the price charged to

for all water bodies. The Ebro set a goal of reaching good

water consumers - such as for the abstraction and

status in 83% of the water bodies by 2015. The story of

distribution of fresh water and the collection and

this case study is about how the people of this region

WUHDWPHQWRIZDVWHZDWHUUHÀHFWVWKHWUXHFRVWV

are working together to protect their river ecosystems,

*HWWLQJWKHFLWL]HQLQYROYHGPRUHFORVHO\WKURXJKD

improve economic growth, and enhance human welfare

Public Participation process, so balancing the interests

at the same time. They are involved as stakeholders in

of citizens, interested parties and non-governmental

 0DLQ6RXUFH7KH(8:DWHU)UDPHZRUN'LUHFWLYHLQWHJUDWHGULYHUEDVLQPDQDJHPHQWIRU(XURSH(QYLURQPHQW(XURSHDQ
Commission
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RUJDQLVDWLRQV 1*2V DQGLPSURYLQJHQIRUFHDELOLW\

The WFD sets out deadlines for each of the requirements
ZLWKWKHIROORZLQJNH\PLOHVWRQHV

and
6WUHDPOLQLQJ OHJLVODWLRQ DV LW UDWLRQDOL]HV WKH
Community's water legislation by replacing seven of

Year Issue

WKH¿UVWZDYHGLUHFWLYHV

2000 Directive entered into force
2003 Transposition in national legislation.
Identification of River Basin Districts and Authorities

7KH 5LYHU %DVLQ 0DQDJHPHQW 3ODQ 5%03  LV
conceived as a detailed account of how the objectives

2004 Characterisation of river basin: pressures, impacts and
economic analysis

(ecological status, quantitative status, chemical status, and

2006 Establishment of monitoring network.
Start public consultation (at the latest)

protected area objectives) are to be reached within the

2008 Present draft river basin management plan

timescale required. The plan will include all the results of

2009 Finalize river basin management plan including Progamme
of Measures

WKHDERYHDQDO\VLV

2010 Introduce pricing policies
2012 Make operational programs of measures

7KHULYHUEDVLQ VFKDUDFWHULVWLFV
$UHYLHZRIWKHLPSDFWRIKXPDQDFWLYLW\RQWKHVWDWXV
of waters in the basin;
$QHVWLPDWLRQRIWKHHIIHFWRIH[LVWLQJOHJLVODWLRQ
and the remaining “gap” to meeting these objectives;

2015 Meet environmental objectives.
First management cycle ends.
Second river basin management plan & first flood risk
management plan53)
2021 Second management cycle ends
2027 Third management cycle ends, final deadline for meeting
objectives

$QHFRQRPLFDQDO\VLVRIZDWHUXVHZLWKLQWKH
river basin to feed a rational discussion on the cost-

This process is a cyclic one, as illustrated in Figure17.

effectiveness of the various possible measures; and
$VHWRIPHDVXUHVGHVLJQHGWRILOOWKHJDSWKHVR
called Program of Measures.

7KHHQYLURQPHQWDOREMHFWLYHVVHWRXWLQWKH5%03V
under the principle of “no further deterioration of water

6RXUFH,PSOHPHQWLQJWKH:DWHU(QYLURQPHQW :DWHU)UDPHZRUN'LUHFWLYH  6ROZD\7ZHHG5LYHU%DVLQ'LVWULFW 5HJXODWLRQV5LYHU%DVLQ
0DQDJHPHQW3ODQQLQJLQWKH6ROZD\7ZHHG5LYHU%DVLQ'LVWULFW*XLGDQFH

<Figure17> River Basin Management Planning Process

 $FFRUGLQJ WR 'LUHFWLYH (& RQ WKH DVVHVVPHQW DQG PDQDJHPHQW RI ÀRRG ULVNV ZKLFK HQWHUHG LQWR IRUFH RQ 
November 2007.
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bodies” may be understood as basic conditions for a

2-2-1. Administration and Law

sound and balanced growth. Development options that
are not compatible with the preservation of the status

,QWHUPVRI6WDWHQDWLRQDODGPLQLVWUDWLRQWKH0LQLVWU\

RIZDWHUERGLHVFDQQRWIDOOXQGHUWKHFRQFHSWRIJUHHQ

of Agriculture, Food and Environment is responsible

JURZWK$OWHUQDWLYHO\LQLWLDWLYHVWKDWDUHFDSDEOHRI

IRUWKHIROORZLQJDUHDVRIZDWHUDGPLQLVWUDWLRQWKH

generating economic growth and social welfare while

declaration of state control over continental waters, both

contributing to the improvement of water status would

surface and ground waters in the public domain, as well

become paradigmatic actions in favour of green growth.

as state control over access; the legislation, planning, and
granting of government concessions and authorization

It must be noted that failure to achieve status or to

when waters flow through more than one autonomous

prevent deterioration in the status of a water body caused

community (inter-regional river basins); the proposals for

by new modifications to the physical characteristics
of a surface water body or alterations to the level of
groundwater bodies may be accepted if theyare the
result of new sustainable human development activities
LIFHUWDLQFRQGLWLRQVDUHPHW,QSDUWLFXODUWKHEHQH¿FLDO
REMHFWLYHVVHUYHGE\WKRVHPRGL¿FDWLRQVRUDOWHUDWLRQVRI
the water body cannot for reasons of technical feasibility
or disproportionate cost be achieved by other means,
ZKLFKDUHDVLJQL¿FDQWO\EHWWHUHQYLURQPHQWDORSWLRQ

hydraulic works that are declared to be of public interest
or to affect more than one autonomous community;
and environmental protection legislation and planning.
Regarding the water planning process, the Ministry of
Agriculture, Food and Environment is responsible for
the production, supervision, and review of the National
:DWHU3ODQDQGWKHFRRUGLQDWLRQRI5%03VDQGRWKHU
relevant sectoral or regional plans affecting hydrological
planning.

2-2. State-driven Institutions54)
Most of these State functions are also embodied in the
:DWHUPDQDJHPHQWLQ6SDLQZDV¿UVWLQVWLWXWLRQDOL]HG
by the enactment of the first and second water acts

5LYHU%DVLQ2UJDQL]DWLRQV &RQIHGHUDFLRQHV+LGURJUi¿FDV 
for inter-regional basins.

of 1866 and 1879. At the end of the 19th century the
“regenerationist” movement successfully promoted

$XWRQRPRXV&RPPXQLWLHVDUHUHVSRQVLEOHIRUWKH

the idea of state investment in hydraulic infrastructure

management of intra-regional riverbasins, specifically

as a national strategy for modernizing the country.

for the protection and allocation of water resources, the

Throughout the first two thirds of the 20 century, state

construction of channels and irrigation infrastructure of

regulation of water resources, mostly for irrigation, was

regional interest; legislation and management of mineral

the main manifestation of water policy. With the advent

waters, thermal springs; and shell fishing, aquaculture,

of democracy in the 1970s and the 1978 constitution,

and fluvial fishing. In some autonomous communities,

the creation of the Autonomous Communities led

the responsibilities include the introduction of legislation

to a new distribution of water management powers

on environmental protection and the authorization of

between national and regional governments that may be

intra-regional water transfers. However, there are cross-

summarized as follows.

regional variations as not all autonomous communities

th

54) Font, N. and Subirats, j. 2010. Water Management in Spain: The Role of Policy Entrepreneurs in Shaping Change. Ecology
and Society     KWWSZZZHFRORJ\DQGVRFLHW\RUJYROLVVDUW 0LQLVWHULR GH $JULFXOWXUD $OLPHQWDFLyQ \
0HGLR$PELHQWH KWWSZZZPDJUDPDJREHVHV (XURSHDQ &RPPLVVLRQ  1RY 6SDLQ *RYHUQDQFH )DFW 6KHHWV LQ
Comparative Study of Pressures and Measures in Major River Basin Management PlansKWWSHFHXURSDHXHQYLURQPHQW
ZDWHUZDWHUIUDPHZRUNLPSOUHSSGI*RYHUQDQFH06IDFWVKHHWVSGI
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have the same type and level of institutional development

Public Domain, modified by RD 995/2, RD 606/2003 and

with regards to water management.

RD 9/2008: Reglamento de Dominio Público Hidráulico
(RDPH), aprobado por el Real Decreto 849/86, de 11 de

5LYHU%DVLQ'LVWULFWV 5%'V 6SDLQKDV5%'VRI
which six are international, sharing water courses with
France to the northeast —this is the case of the Ebro

abril, que desarrolla los Títulos preliminar, I, IV, V, VI y VIII
de la Ley de Aguas (link). Modificado por el RD 995/2000,
(link). Modificado por RD 606/2003 (link). Modificado por
RD 9/2008 (link)

5%'²DQG3RUWXJDOWRWKHZHVW
Local administrations, including about 8000 municipalities,

Planning

are responsible for water supply and sanitation.
RD 927/1988 of 29 July on regulations related to

The Water Act of 1985 started to move towards a

public administration and planning of wáter resources:
Reglamento de la Administración Pública del Agua y de

more integrated approach in its conceptualization of

la Planificación Hidrológica, aprobado por el Real Decreto

the water cycle and the role of water as a basic resource

927/88, de 29 de julio, en desarrollo de los títulos II y III de la

both for human activity and the environment, adapting

Ley de Aguas (link)

water policy to a new political, socio-economic, and
WHFKQRORJLFDOFRQWH[W8QGHUWKLV$FWD¿UVWJHQHUDWLRQ
of hydrological plans was approved in 1998 by Royal
'HFUHH2QH\HDUODWHUWKH:DWHU$FW

Law 9/2006 of 28 April on environmental impact
assessments of plans and programs: Ley 9/2006, de 28
de abril, sobre evaluación de los efectos de determinados
planes y programas en el medio ambiente (link)

ZDVDPHQGHGE\$FWRSHQLQJWKHGRRUWRQHZ
inter-basin water transfers, with the subsequent adoption
RIWKH1DWLRQDO:DWHU3ODQWKURXJK$FW

RD 907/2007, de 6 de julio, por el que se aprueba el
Reglamento de la Planificación
River Basin/Hidrológica(link)

The main legal acts that currently determine water
management and administration in Spain are listed
EHORZZLWKOLQNVWRGHWDLOVDERXWWKHLUSURYLVLRQV

RD 125/2007 of 2 February on designation of river basin
districts: RD 125/2007, de 2 de febrero, por el que se fija
el ámbito territorial de las demarcaciones hidrográficas
(link). Modificado por RD 29/2011 (link)

Basic Legislation
RD 126/2007 on composition of Committees of Competent
Royal Decree 1/2001 of 20 July, Consolidated Water Act:

Authorities: RD 126/2007, de 2 de febrero, por el que se

Real Decreto Legislativo 1/2001, de 20 de julio, por el que

regulan la composición, funcionamiento y atribuciones de los

se aprueba el texto refundido de la Ley de Aguas Ley de

comités de autoridades competentes de las demarcaciones

Aguas (link). Modificada por Ley 53/2002 (link). Modificada

hidrográficas con cuencas intercomunitarias (link)

por el artículo 129 de la Ley 62/2003 (link). Modificado por
Real Decreto-Ley 4/2007(link)

Order ARM/2656/2008 of 10 September on Hydrological
Planning instruction: Orden ARM/2656/2008, de 10 de

Law 10/2001 of 5 July on the National Hydrological Plan:
Ley 10/2001, de 5 julio del Plan Hidrológico Nacional (link).
Modificada por Ley 11/2005 (link)

Hydraulic Public Domain
Royal Decree 849/1986 of 11 April on Water in the
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septiembre, por la que se aprueba la Instrucción de Planificación
Hidrológica (link). Modificada por Orden ARM/1195/2011
(link).

6SDLQKDVHQFRXQWHUHGFRQVLGHUDEOHGHOD\VLQ¿QDOL]LQJ

2. The proposal is subject to review by the Water Council

its hydrological plans under the EU WFD. Though

RIWKH5%'>&RQVHMRGHO$JXDGHOD'HPDUFDFLyQ

they should have been completed in December 2009,

&$'@2QFH&$'LVLQDFFRUGDQFHZLWKWKH3URSRVDO

most of the plans were approved only during 2013. The

and with the agreement of the Committee of Competent

Government of Spain just recently approved the Ebro

Authorities, the Plan is submitted to the Ministry of

Hydrological Plan on 28 February 2014. However, prior

Agriculture, Food and Environment.

WRWKHILQDO*RYHUQPHQWDSSURYDOWKH5%'ZDVQRW
impeded from implementing the Program of Measures.

3. The Ministry submits the Plan to the National Water
Council that issues a mandatory report.
4. If it receives a positive report, the Ministry presents

The Program of Measures is the genuine core of the
5%03EXLOWIURPWKHFRQYHUJHQFHRIDVHULHVRIGLYHUVH
strategies, plans and projects that together should

the Plan to the Government for approval.
5. The Government, by royal decree, approves the Plan
in the manner deemed in the general interest.

fully respond to the pressures exerted on the water
environment and all the competing demands. These

7KHSODQQLQJERG\DWWKH5%'OHYHOLVWKH:DWHU

diverse strategies and projects have their own pace of

Council [CAD], which is in charge of collecting and

development and implementation; however, it is likely

providing information and fostering public consultation

that the dramatic budgetary constraints that the Spanish

and active participation. In addition, it can give its

Water Administration has suffered in recent years are

RSLQLRQRQLVVXHVRISXEOLFLQWHUHVWIRUWKH5%'RQ

far more troubling than the delay in the administrative

issues related to water protection and on better planning,

processing of the plans.

allocation and preservation of water resources in the
public domain.

2QHUHDVRQIRUWKHODWHQHVVRIWKH6SDQLVK+\GURORJLFDO
3ODQV WKHQDWLRQDOWHUPIRU5%03 LVWKDWWKHREOLJDWLRQV

Its counterpart at the national level is the National

arising from the implementation of the WFD are

Water Council [Consejo Nacional del Agua-CAN] that

superimposed on others that are specific to the national

is the higher advisory and participation body in the

planning tradition, in particular the building of quantitative

field of water in Spain. Its functions include issuing

balances for resource allocation purposes, including the

its opinion on the National Hydrological Plan before

consideration of environmental flow regimes. These

being approved by the Government to be sent to the

complementary requirements have made the technical

/HJLVODWLYH&KDPEHUVDQGRQWKH3ODQHV+LGUROyJLFRV

work considerably more complicated, and have also led to

GH&XHQFDRU5LYHU%DVLQ+\GURORJLFDO3ODQV 3+&V 

time-consuming (but valuable) efforts to reach consensus

before being adopted by the Government. It includes

among the various regional and sectoral stakeholders.

representatives of the Spanish State, the Autonomous
Communities, the municipalities, the main professional

$GGLWLRQDOO\WKHSURFHGXUHIRUDSSURYLQJWKH5%03

and economic organisations involved in water use, the

²DVHVWDEOLVKHGLQWKH&KDSWHU,,,RI5'²LV

most relevant trade unions and business organizations

DOVRTXLWHFRPSOH[DQGSURQHWRFDXVLQJGHOD\V

DWWKH6WDWHOHYHODQGHQYLURQPHQWDO1*2V,QWKLV
membership the public administration has a dominant

$3URSRVDOIRUD5%03LVGUDIWHGDIWHULQWHJUDWLQJ

position.

where appropriate, contributions arising from public
consultation.
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Plans for hydraulic works and projects followed

2-3. Ebro Basin Institutions and Policy

quickly. Initially focused on the setting up of irrigation
55)

2-3-1. Administration and Institutions

systems, industrial development led to the promotion
RIK\GURHOHFWULFSURGXFWLRQZKLFKLVVWLOODVLJQL¿FDQW

In Spain, Hydrographic Confederations (or River

part of the Spanish power mix today. In the 1960s and

%DVLQ&RQIHGHUDWLRQV DUHWKHPDLQZDWHUPDQDJHPHQW

1970s, a large number of water supply and sanitation

bodies that, in the case of inter-regional river basins,

projects were constructed, while recent decades have

are attached to the Ministry of Agriculture, Food and

seen greater complexity in water management and the

Environment. The legal design of this system as well as

new challenges arising from compliance with the WFD.

WKHFUHDWLRQRIWKH&RQIHGHUDFLyQ+LGURJUi¿FDGHO(EUR

The current structure of the CHE is shown in Figure 18.

(CHE), was made by Royal Decree on 5 March 1926,
WKXVEHFRPLQJRQHRIWKH¿UVWULYHUEDVLQRUJDQL]DWLRQV

2-3-2. Policy Framework

in the world. In less than two years 1,875 corporations,
associations and other bodies were represented in its
Assembly.

The framework for planning and management of the
(EUR5LYHU%DVLQLVWKH3URJUDPRI0HDVXUHVXQGHUWKH

6RXUFH02PHGDVHWDO5LYHU%DVLQ2UJDQL]DWLRQVLQWKHVW&HQWXU\

<Figure 18> Organizational Chart of the Confederación Hidrográfica del Ebro (Ebro River Basin Confederation)

 2PHGDV0HWDO5LYHU%DVLQ2UJDQL]DWLRQVLQWKHVW&HQWXU\KWWSZZZFKHEURHVFRQWHQLGRYLVXDOL]DUGR"LG&RQW
HQLGR  LG0HQX DQG&RQIHGHUDFLyQ+LGURJUi¿FDGHO(EURKWWSZZZFKHEURHV
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Hydrological Plan, which has recently been approved by

another 12% will need a timeline extension to 2027,

the government. The Program of Measures is formulated

and the rest will have less stringent environmental

LQWKUHHPDLQJURXSV

objectives because of their singularities (salt content,
thermal component).

(i) Compliance with environmental objectives,
grouping 131 actions intended for the achievement of

7KHUHDUHJURXQGZDWHUERGLHV *:%V ZLWK

JRRGVWDWXV2IWKHVHDFWLRQVUHODWHWRGRPHVWLFZDWHU

a significant level of extraction where preventative

supply, 11 to sanitation, five to agro-environmental

measures and operating rules will be imposed to allow a

schemes, seven to point source pollution, 21 to irrigation,

more rational use of the resources. Currently, 78% of the

21 to environmental restoration, and 41 to other

groundwater bodies are in good status while 22% need

problems. All these measures are distributed in 22 sub-

an extension to 2027 to achieve good status, as time is

programs.

QHHGHGWRFRQWUROWKHGLIIXVHSROOXWLRQ7ZR*:%V 8UJHO
and Tarrega) because of specific problems require less

(ii) Meeting human water needs includes 104 actions

stringent objective to be adopted.

projected for the adequate supply of water to support
KXPDQDFWLYLW\WZRDUHIRUGRPHVWLFZDWHUVXSSO\

0HHWLQJKXPDQZDWHUQHHGV

for hydropower, 46 for irrigation, 41 for multipurpose
schemes, and five are other. This section includes nine

The yearly volume of water needed for human
supply has been estimated at 480 hm3 for the whole

sub-programs.

EDVLQ,QUHFHQW\HDUVVLJQL¿FDQWLQYHVWPHQWVKDVEHHQ
(iii) Extreme events include 20 measures designed to

made, most of them associated with improvements in

PLWLJDWHWKHDGYHUVHHIIHFWVRIGURXJKWVDQGÀRRGVDUH

regulation and transport of water, which has benefited

related to environmental restoration, three for meeting

about 50% of the population. The main lines of action

demands, and 11 other. This group comprises 12 sub-

IRUWKHIXWXUHDUH

programs.
7KHLPSURYHPHQWRIZDWHUTXDOLW\LQDUHDVZKHUH
Management and governance to achieve these
objectives will gain strength and social support for the
Plan through the exchange of ideas and arguments. A

the quality of supply is sub-optimal.
7KHSURPRWLRQRIMRLQWVXSSO\V\VWHPVJURXSLQJ
VHYHUDOPXQLFLSDOLWLHVDQGRUSRSXODWLRQFHQWHUV
7KHH[WHQVLRQRIVDQLWDWLRQDQGZDVWHZDWHUWUHDWPHQW

summary of the three areas follows.

to small population centers, even below 2,000
Compliance with environmental objectives

inhabitants, as well as those in sensitive areas.
7KHUHGXFWLRQRISKRVSKRUXVFRQWHQWLQWKHHIÀXHQWV

2QHRIWKHPDLQREMHFWLYHVRIWKH3ODQLVWRHQVXUH

of some urban areas, draining to sensitive areas.

that up 83% of water bodies achieve good status by
2015. In the current situation, of 926 water bodies in

Regarding irrigation, the Plan includes agricultural

the Ebro basin, the ecological and chemical status in

plans from the autonomous communities, aiming for

661 water bodies (71%) is good, while the remaining

consolidation of a competitive agri-food system in

265 water bodies (29%) have not achieved good status.

WKHHQWLUH(EUR9DOOH\2QHRIWKHNH\FKDOOHQJHVLVWR

Aside from the 83% of river-type water bodies that are

produce quality raw materials in highly mechanized

expected to achieve good ecological status by 2015,

irrigated areas by promoting new irrigation schemes.
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Extreme events

the main activities are aimed at improving SAIH and
the flood control decision support (SAD) system,

Projections indicate that climate change will exacerbate

LPSOHPHQWLQJWKH'LUHFWLYH&( DVVHVVPHQW

extreme events and strengthening of water management

and management of flood risk) and starting actions for

is necessary to mitigate risks. Regarding flooding,

flood protection by establishing flood plains as green
infrastructure. Flood management is expected to assume

<Box 2> Ebro River Basin Management Plan, 2010-15: 12 Key
Elements
1) A socialopportunity to build a system of management that is
ethical, efficient and sustainable within the framework of the
river basin as a whole, making it the frame of reference for
the Ebro.
2) Integrated management, under innovative principles of
public participation and a historical cooperative model that
includes all stakeholders within the shared authority of the
watershed organization.
3) Several ambitious environmental objectives, i.e., at least 83
% of river water bodies will attain good ecological status by
2015.
4) A firm commitment to reducing pollution, both from diffuse
agricultural sources and other sources, such as urban
centers and industry.
5) A proposal for realistic environmental flow regimes, with
targets set for minimum flows, allowing for improvements in
habitat conditions. These should be enforceable and verifiable
through the monitoring network and main gauging stations.
6) Sustainable development that contributes to strengthening
the agro-food processing complex in the Ebro valley,
strengthens the role of water as an energy source in a
future that relies on renewable sources, and encourages
the inclusion of new uses for water, such as recreation.
7) The modernization of irrigation as a necessary action for efficient
water management and a reduction in diffuse pollution.
8) Balanced allocation of resources, maintaining the current
water consumption of around 34% of the long-term
available natural water resources through 2015 and beyond.
9) Participation is seen as the cornerstone -- from start to finish,
and from bottom to top. The Ebro River Basin Water Council
leads the project, but with a participatory network that reaches
all the sub-basins of the main basin.

around 15% of the planned investment.
5HJDUGLQJGURXJKWWKH3ODQLQFOXGHVWKH'URXJKW
0DQDJHPHQW3ODQRIWKH(EUR%DVLQZLWKLQGLFDWRUV
and thresholds establishing onset, ending, and severity
OHYHOVIRUGURXJKWHYHQWV7KH$OORFDWLRQ%RDUGVZLOO
assess these circumstances, as well as the measures
to be taken in each drought phase in order to prevent
deterioration of water status and to mitigate negative
drought effects. Some structural measures may help to
ensure urban water supply and other uses, and to avoid
environmental risks posed by drought.
7KH(EUR5LYHU%DVLQ0DQDJHPHQW3ODQ±
that CHE, the ministry, and the stakeholders have been
negotiating for the last four years has 12 key elements
WKDWDUHVXPPDUL]HGLQ%R[7KHVHGHVFULEHWKH
essence of a policy for water management in the Ebro
%DVLQ0RUHGHWDLOVFDQEHIRXQGLQWKHUHFHQWO\DGRSWHG
Hydrological Plan.56)
2-3-3. Balance among Government Layers
To implement this Hydrological Plan, CHE has to

10) A financial effort shared by all administrative bodies.

engage all the stakeholders, including government

11) A commitment to cost recovery through the perspective of
socio-economic and territorial balance and targeted rural
development programs.

organizations, autonomous communities, local

12) Vigilant and adaptive monitoring implemented through
extensive networks and procedures to verify the adoption
of measures and achievement of objectives.

agri-business and representatives of the civil society. The

6RXFH&RQIHGHUDFLyQ+LGURJUi¿FDGHO(EUR+\GURORJLFDO3URMHFW
3ODQ IRU WKH (EUR %DVLQ  KWWSZZZPPDHVVHFFLRQHV
DJXDHQWUDGDKWP6XPPDU\'RFXPHQWYHUVLRQ (QJOLVK 

EDVHGDUHUHJXODWHGXQGHU5R\DO'HFUHHV5'V

authorities, private sector, including energy producers and
institutions on which representation and participation are
PHQWLRQHGDERYH DQG57)

 &RQIHGHUDFLyQ+LGURJUi¿FDGHO(EUR+\GURORJLFDO3URMHFW3ODQIRUWKH(EUR%DVLQ6XPPDU\'RFXPHQW
9HUVLRQ (QJOLVK KWWSZZZPPDHVVHFFLRQHVDJXDHQWUDGDKWP
 5HDO'HFUHWRGHGHMXOLRSRUHOTXHVHFRQVWLWX\HHORUJDQLVPRGHFXHQFD&RQIHGHUDFLyQ+LGURJUi¿FDGHO(EUR
0RGL¿FDGRSRUHO5'
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The balance of power within the CHE may be
URXJKO\GLYLGHGDVIROORZVRQHWKLUGIRUWKHXVHUV¶

7RHOHFWRQHWKLUGRIWKHPHPEHUVRIWKH*RYHUQLQJ
%RDUG

representatives; one third for the autonomous regions
representatives; and one third participation is conducted

7KH$OORFDWLRQ%RDUGVFRRUGLQDWHWKHDOORFDWLRQRIDOO
water works and water resources from interrelated group

WKURXJKDVHULHVRIERGLHV

of rivers, a river, a sub-basin or a hydrogeological unit,
*RYHUQLQJERGLHV3UHVLGHQWDQG*RYHUQLQJ%RDUG

and for the river basin as a whole, respecting the existing

0DQDJHPHQWERGLHV8VHUV$VVHPEO\$OORFDWLRQ

concessions and users’ rights. This is where users of each

%RDUGV :LWKGUDZDO &RPPLWWHHV DQG :RUNV

part of the river basin area are represented; the members

%RDUGV

of these boards are taken from the users’ assembly. The

3DUWLFLSDWLRQDQG3ODQQLQJ:DWHU&RXQFLODQG

$OORFDWLRQ%RDUGVPHHWUHJXODUO\WRGLVFXVVKRZWR

&RRSHUDWLRQDQGFROODERUDWLRQ&RPPLWWHHRI

manage the water volume assigned by the Withdrawal
Committees. Its primary mission is to coordinate the

Competent Authorities.

hydraulic operation with the resources management.
The President is the legal representative of the CHE,
providing leadership and coordination and exercising

The Withdrawal Committee formulates proposals

executive and management functions. His appointment

for filling and releasing water from the reservoirs. The

and dismissal depends on the Council of Ministers,

President of the organization has the casting vote when

after proposal of the Minister of Agriculture, food and

there is no agreement among its members. It is comprised

Environment.

of 66 members, including three members from central
government. It also includes representatives of CHE

7KH*RYHUQLQJ%RDUGZKRVHFKDLUPDQLV3UHVLGHQW

(non-voting), the Ministry of Agriculture, Food and

consists of representatives from Central Government,

Environment, and the Ministry of Industry, the company

Autonomous Communities and users. It is responsible,

³5HG(OpFWULFD(VSDxROD6$ HQHUJ\GLVWULEXWLRQ DQG

among other things, for discussing and approval of the

other users..

Action Plan and its annual budget.
7KH:RUNV%RDUGVDUHIRUXPVWKDWDUHHVWDEOLVKHG
The decision-making bodies responsible for

at the request of users of a future infrastructure already

management, planning,, and government of the Ebro

approved. Expectant users may present suggestions

Hydrographical Confederation, together with their

through their representatives while CHE staff informs

FRPSRVLWLRQDQGPHPEHUVDUHRXWOLQHGEHORZ

about the development of the work, fostering a close
and transparent management for citizens. The goal is

The Users’ Assembly is comprised of 397 members
and represents those users participating at the Allocation

fostering transparent management and sharing decisions
of economic importance.

%RDUGV7KHDXWRQRPRXVUHJLRQVKDYHPHPEHUVDQG
FHQWUDOJRYHUQPHQWWZR,WVPDLQIXQFWLRQVDUH

As mentioned above, the Water Council (CAD) is the
participation and planning body. It is the forum in which

7RUHSRUWRQWKHEXGJHWVRIWKH$OORFDWLRQ%RDUGV

the central government, autonomous communities,

7R SURSRVH UHSUHVHQWDWLYHV IRU WKH:LWKGUDZDO

organizations, and associations advocate for environmental,
economic, and social interests related to water, and

Committee;
7RHOHFWD9LFH3UHVLGHQWRIWKH&RQIHGHUDWLRQDQG

users, discuss and coordinate their respective sectoral
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YLVLRQVRQZDWHUSODQQLQJ7KH&$'KDVPHPEHUV

Finally, the Committee of Competent Authorities has

15 representatives of the central administration; 34 from

been created as a coordinating body for shared responsibility

the Autonomous Communities; three from local entities

among the State, the autonomous communities and local

(municipalities); 32 representatives of users (domestic

entities to achieve the objectives of the Water Framework

water supply, irrigation, energy, and others); and six

Directive, water protection and the different aspects of

representatives from other organizations (two from

water planning. The Hydrological Plan project must have

agriculture, two environmental, one business, and one

the consent of the Committee of Competent Authorities

union representative). Apart from the President, some

prior to its submission to the Government. It has 20

members of the CHE technical staff are present, who

PHPEHUVHLJKWUHSUHVHQWDWLYHVRIWKH&HQWUDO*RYHUQPHQW

FDQVSHDNEXWGRQRWKDYHDYRWH7KH5LYHU%DVLQ:DWHU

onerepresentative from each of the nine Autonomous

Council has been created to promote the dissemination of

Communities of the basin; and three representatives of

information, and to provide for public consultations and

ORFDOHQWLWLHV,QWKH(EUR5LYHU%DVLQWKH&RPPLWWHHZDV

active participation in water planning. The Council is to

HVWDEOLVKHGRQ2FWREHU7KHUHDIWHURQ2FWREHU

present the Hydrological Plan project to the government

LWZDVFRQYHQHGWRJLYHDSSURYDOWRWKH2YHUYLHZRI

through the Ministry and to report on its status. The

6LJQL¿FDQW:DWHU0DQDJHPHQW,VVXHVLQDFFRUGDQFHZLWK

membership in the Council is to be established by the Royal

WKHSURYLVLRQVRI5R\DO'HFUHH

Decree and is then to be approved by the Ministry Council.
The Ebro River passes through nine Autonomous
&RPPXQLWLHV$UDJyQ&DQWDEULD&DVWLOOD/D0DQFKD
Castilla y Leon, Catalonia, La Rioja, Navarre, Comunitat
9DOHQFLDQD DQG WKH %DVTXH &RXQWU\ 7KH PDLQ
UHVSRQVLELOLWLHVFRQIHUUHGWRWKHPDUH
3ODQQLQJFRQVWUXFWLRQDQGRSHUDWLRQRIZDWHUIDFLOLWLHV
irrigation channels, and infrastructure of overriding
6RXFH&RQIHGHUDFLyQ+LGURJUi¿FDGHO(EUR

<Picture 4> Public Participation Meeting, Ebro River Basin

public interest for the Autonomous Community;
0LQHUDODQGWKHUPDOZDWHUVDQG
,QODQG¿VKLQJVKHOO¿VKLQJDQGDTXDFXOWXUH

However, there were delays in establishing the Council,
and thus it has not been constituted. This is relevant

The autonomous communities have a tendency

because the Council is key to the planning process as the

to request ever-increasing amounts of water for new

top of the whole participatory framework. Therefore its

irrigation projects and often do not take sufficiently

constitution and function is essential. Considering that

into account the ecosystem needs of the river system.

WKHFRPSRVLWLRQRIWKLVQHZ(EUR5LYHU%DVLQ:DWHU

(QYLURQPHQWDOO\UHOHYDQWDPHQGPHQWVWRWKH5LYHU%DVLQ

&RXQFLOZLOOEHVLPLODUWRWKHROG(EUR5LYHU%DVLQ:DWHU

0DQDJHPHQW3ODQ 5%03 GUDIWDUHLPSRUWDQWIRUWKH

Council, and pending the constitution of new Water

IXWXUHRIWKHEDVLQGHFLVLRQVVKRXOGUHÀHFWWKHLQWHUHVWV

&RXQFLOWKHIRUPHU(EUR5LYHU%DVLQ:DWHU&RXQFLO

of the basin as a whole. Thus, the Confederation needs to

still has a role in monitoring, discussing and validating

take all the competing uses into account and ensure that

hydrological planning documents, and activity proposals

the ecosystem needs of the basin are met.

emerging from the participatory process.
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webpage, registered data can be accessed through on-

2-3-4. Regulatory Framework

line forms or directly into the GIS viewer SITE Ebro (see
According to Spanish Law, any action or use of public

Figure 19).

ZDWHUV²LHWKHXVHRIVXUIDFHZDWHUDVLWÀRZVWKURXJK
its natural channels for drinking, bathing and other
domestic purposes and for watering livestock—is subject

2-4. Market-oriented Institutions

to administrative concession, authorization or responsible
declaration governed by specific rules. The processing

2-4-1. Water Rights

FRUUHVSRQGVWRWKH5LYHU%DVLQ$XWKRULW\VXFKDVWKH&+(
Surface water and groundwater have been in the
6SDLQKDVODXQFKHGDQDPELWLRXVSURJUDP $/%(5&$ 

public domain since 1985. In order to be able to use

to provide modern, comprehensive and homogeneous,

ZDWHUXVHUVQHHGDOLFHQVH FRQFHVLyQ IURPWKH5LYHU

supported by a software tool designed for effective

%DVLQ$XWKRULW\7RHVWDEOLVKDOLFHQVHHWKHUHPXVWEH

management. It includes updating, homogenization of

a previous water use allocation that is included in the

administrative procedures, modernization of processing

5%03$SXEOLFFRQVXOWDWLRQHQVXUHVDGYHUVHHIIHFWV

tools and a complete characterization of all current uses.

on pre-existing users. Licenses are time-bound and are

This data collection includes the geographical features and

shorter than 75 years. They are discretionary, and they

spatial references. All collected data have been introduced

PXVWEHMXVWL¿HGDVFRPSDWLEOHZLWKWKH5%03 LHQR

on a powerful computer system that allows querying and

DGYHUVHHIIHFWVRQH[LVWLQJXVHUVRUHQYLURQPHQWDOÀRZV 

statistical exploitation. This kind of detailed knowledge of

The granted water must remain ascribed to the uses

water rights is a precondition for effective water allocation

VSHFL¿HGLQWKHOLFHQVHDQGLQWKHFDVHRILUULJDWLRQWRWKH

and enables better management of resources. In the Ebro

ODQG,IQHFHVVDU\5%2PD\PRGLI\WKHZDWHUVRXUFH

6RXUFHKWWSLEHUFKHEURHVJHRSRUWDO

<Figure 19> Spatial Query on SITE Ebro
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The current licensing system has some difficulty
in reallocating water resources to new uses. This is a

shares in the capital stock of companies established or to
be established with any of the purposes indicated above.

problem particularly in water-scarce regions where
available water resources are almost fully allocated. New

The most representative work of Acuamed in the

instruments were introduced with the 1999 Water Act

(EUR%DVLQLVWKH³&KHPLFDOSROOXWLRQHOLPLQDWLRQLQ

UHIRUPZDWHUULJKWVWUDQVIHUFRQWUDFWV SULYDWHWHPSRUDU\

the Flix Reservoir” project. The state-owned company

agreements) and water rights exchange centers can be

is leading this decontamination project - the only one of

XVHGE\WKH5%$IRUPDQDJLQJGURXJKWSHULRGVDQG

its kind in the world - with a view to extracting, treating

overexploitation. Information on quantity allocated

and removing this sludge and reclaiming the Ebro

by type of use or total amount of water is not clearly

river and its ecosystem for the 800,000 people living in

summarized in planning documents. However, Ebro

Tarragona province.58)

ZDWHUOLFHQVHVPD\EHFRQVXOWHGDWKWWSLEHUFKHEURHV
VLWHEURVLWHEURDVS[
2-4-2. Companies Operating in the Ebro Basin
Private sector participation has mainly occurred through
State Water Corporations that were created from 1997
as a policy instrument to promote hydraulic works, to
involve users in the development and operation of water
infrastructure, and enhance access to private funding.
A series of companies (whose scope was defined on a
5%'RUUHJLRQDOEDVLV ZHUHFUHDWHGEXWDIWHUVXFFHVVLYH
mergers in the framework of the restructuring of the
public sector, currently there are only three companies

6RXFH$FXDPHGKWWSZZZGHFRQWDPLQDWLRQÀL[FRP

<Picture 5> Flix Reservoir Decontamination (Treatment Plants
and Enclosure Area's Aerial View)

dependent on the Ministry of Agriculture, Food, and
(QYLURQPHQWWKDWPD\RSHUDWHLQWKH(EUR%DVLQ

AcuaEs (Aguas de las Cuencas de España SA) is
a large player in the construction and management of

$FXDPHG $JXDVGHODV&XHQFDV0HGLWHUUiQHDV

major water infrastructure. The corporation can operate

S.A.) is the main instrument of the Ministry for the

in collaboration with users and with other public entities

development of the AGUA Program across the river

such as local government, regional governments or other

basins draining into the Mediterranean Sea. The purpose

LQVWLWXWLRQV,QWKH¿UVWFDVHWKHH[HFXWLRQRIK\GUDXOLF

of the corporation includes contracting, construction,

works requires the prior conclusion of an agreement

acquisition and operation of all manner of hydrological

between AcuaEs and users. The agreement will be

public works, in particular works of general public

determined, inter alia, by the financial arrangements

interest that have substituted those previously established

for the project, specifying the financial investment and

in anticipation of water resources transfers. The corporate

transaction; and tariffs chargeable to the users for the

objectives may be pursued either directly or through

DPRUWL]DWLRQRSHUDWLRQPDLQWHQDQFHDQG¿QDQFLQJRIWKH

 $FXDPHGKWWSZZZGHFRQWDPLQDWLRQÀL[FRPLQGH[SKS"FKODQ HQJ
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/HJHQG EOXH PXQLFLSDO FRPSDQLHV UHG PDLQ SULYDWH FRPSDQLHV *UXSR$*%$5 )&& DQG$FFLRQD  JUH\ RWKHU PLQRU SULYDWH RU PL[HG FDSLWDO
companies
6RXUFHLXJXD/DVSDUDGRMDVGHODSULYDWL]DFLyQGHODJXD RULJLQDOVRXUFHHOPXQGR

<Figure 20> Suppliers of Water to the Provincial Capitals

work. The formulae must guarantee payment by users.

companies, although nationally that is not the majority

AcuaEs is currently working on a variety of measures

choice, given that only 19 of 50 provincial capitals have a

included in the Ebro Hydrological Plan, including

public management model. This is shown in Figure 20.

irrigation projects, regulation infrastructure, major
irrigation channels and domestic water supply schemes.

2-4-3. Private Sector in Energy Production

SEIASA (Sociedad Estatal De Infraestructuras

Water is now widely recognized as a key driver

Agrarias, S.A) is the main instrument for the execution

of energy policy, not only by the importance of

of works of irrigation modernization and consolidation

hydroelectricity in domestic production, but also because

that are declared of public interest and included in the

of the need for a secure water supply for cooling thermal

National Irrigation Plan. In addition, some Autonomous

power plants. Current energy planning (2008-16) is

Communities (Cataluña, Navarra) also have public

mostly indicative, as much of the energy production is

corporations to promote the development of water

in private hands. There is no restriction on new facilities

infrastructure, mainly for irrigation.

as a consequence of energy policy planning. However,
the installation of power plants remains subject to prior

At the municipal level, the management of the water

administrative approval that in turn depends on objective

cycle (supply, sewerage, and sanitation) is a municipal

and regulated criteria such as those related to the security

responsibility that may be granted to public, private or

of facilities, environmental protection or land planning.

mixed capital companies. In most of the main cities of

2QWKHRWKHUKDQGWUDQVSRUWDWLRQQHWZRUNVDUHVWLOO

WKH(EUR5%' =DUDJR]D+XHVFD3DPSORQD/RJURxR

regulated under binding state planning.

and Vitoria), water management is in the hands of public
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2-4-4. Private Sector Contributions to Irrigation

partnerships to cooperate in research and development of
improved water and irrigation technology and to promote

EI¿FLHQF\

the leading role of Spanish and European technology
The private sector has also been at the forefront in

throughout the world. The Platform was created as a

producing water-saving irrigation technologies. The

co-operative project by AFRE with the participation

Spanish Water and Irrigation Manufacturers Association

of the Spanish Association of Water Supply and

$VRFLDFLyQGH)DEULFDQWHVGH$JXD\5LHJR(VSDxROHV

Treatment (AEAS), the Association for Water Treatment

or AFRE) was created in 1998 as a non-profit national

Technology (ATTA), the Association of Electronic,

association which represents, promotes, and develops

IT and Telecom Companies (AETIC), The Spanish

59)

Spanish irrigation technologies. An Irrigation Congress

Association of Water Treatment and Control Companies,

was held as part of the 2008 Expo in Zaragoza in June

the Spanish Association of Engineering, Consulting and

2008 and an International Forum on Spanish Water

Technology Services Companies and the public company

Technology was held in Zaragoza in March 2012. AFRE

TRAGSA together with numerous research centers and

was one of the organizers of both events.

universities. The Platform is supported by the Ministry
of Science and Innovation, the Ministry of Agriculture,
Food and Environment and the Ministry of Industry,
Tourism and Commerce.
2-5. Community-centered Institutions
The Water Act regulates the internal organization of
local water supply through statutes that once approved by
the users, should be submitted for administrative approval
to the river basin confederation. Statutes must include the

6RXUFH-DYLHUGHO9DOOH0HOHQGR

<Picture 6> Drip Irrigation in the Ebro Valley

purpose and the location where the public water supply
can be used, the representation and participation of users
in decision-making bodies, such as a general committee

AFRE currently includes 43 manufacturing members

or assembly, a governing committee or irrigators’ juries.

and 38 other organizations in the water technology sector

All the users have to contribute to pay a tariff in adequate

(installation and engineering companies, technology

proportion to the common expenses of the distribution,

centers, media, institutions, public administrations

operation and maintenance and repair and improvement.

and associations) members. All AFRE members have

The payment of debts or fines is enforced, and non-

factories located in Spain, and some have production

payment can result in interruption of water supply until

centers in other EU countries and in other regions. The

the debts are paid.

Association is based in Valencia.
The local authoritiesare responsible for water supply
AFRE coordinates the Spanish Water and Irrigation

DQGVDQLWDWLRQDVGHWHUPLQHGE\/DZ>/H\

Technology Platform, a forum for public-private

GHGHDEULO5HJXODGRUDGHODV%DVHVGHO5pJLPHQ/RFDO

 KWWSZZZDJULFXOWXUDVRVWHQLEOHRUJYBSRUWDOLQIRUPDFLRQLQIRUPDFLRQYHUDVS"FRG  WH  LGDJH 
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(link)]. To fulfil their functions, they rely on technical
and financial support from the agencies of the central
JRYHUQPHQWDQGRUYDULRXVHQWLWLHVRUSXEOLFFRPSDQLHV
from the Autonomous Communities. The Central
Government will only intervene in case of actions of
national Interest and after agreement with the local entity.
%\OHJDOIRUFHZDWHUXVHUVVKDULQJWKHVDPHLQWDNH
or concession shall organize themselves into “Users
Communities”. When the water is used only for irrigation,
these communities are named “Irrigators Communities”;

WFD gives public participation a fundamental role
in the achievement of its objectives. Three levels of
SDUWLFLSDWLRQDUHGLIIHUHQWLDWHGDFFHVVWRLQIRUPDWLRQ
useful to society; public consultation of documents
and opportunity to make comments and suggestion for
amendments; and active participation of the concerned
actors (stakeholders) and users. The three levels are
illustrated in Figure 21.
The level of active involvement has been particularly
SURPRWHGLQWKH(EUR%DVLQDWGLIIHUHQWOHYHOVRIDFWLRQ
DVIROORZV

there are more than 3,000 in the Ebro basin. The major
challenges in this regard are to ensure that groundwater
users set up a community to achieve a rational and
sustainable use of the aquifer, both in terms of quality and
quantity.

A working group of 13 experts from academia
was created, covering various technical and scientific
specialties and geographical knowledge. These experts
SUHSDUHGUHSRUWVRQVSHFL¿FWRSLFVWKDWZHUHXVHGGXULQJ
WKHVWDJHRILGHQWL¿FDWLRQRIVSHFL¿FZDWHUPDQDJHPHQW
LVVXHVDQGDOVRFRQWULEXWHGWRGH¿QLQJVWUDWHJLHVXQGHU
the Plan. In addition, several meetings were held between
the working group and technical staff from the CHE to
encourage discussion and exchange of ideas.

6RXUFH*XLGDQFHGRFXPHQWQR3XEOLF3DUWLFLSDWLRQLQUHODWLRQWRWKH:DWHU
Framework Directive

<Figure 21> Levels of Public Participation

Stakeholders’ participation at the basin level was
achieved through convening meetings of representatives
of the main economic activities and citizens’ groups,
ensuring the presence of various competing sectors. At
WKLVRYHUDOOOHYHORISDUWLFLSDWLRQPHHWLQJVDQGRU
sectoral forums have been conducted with a total of 245
attendees.

6RXFH&RQIHGHUDFLyQ+LGURJUi¿FDGHO(EUR

<Picture 7 and 8> Meetings with Representatives of Recreational Activities Sector (Left, 2006) and Energy Sector (Right, 2007)
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The major effort was made at the local level, holding

1. Generic Performance

up to 107 meetings in 26 sub-basins, involving 2,785
people with representation of civil society and economic

According to the respondents to the questionnaires,

stakeholders, irrigators, local authorities, and other

the degree of achievement of the objectives outlined the

public entities and organizations. Around 10,000

(EUR5LYHU%DVLQ3ODQLVHYDOXDWHGDVKLJK

proposals and contributions of various kinds were
collected either during the meetings or subsequently (459
written proposals were received), that helped building a

Some factors contributing to the successes of the
ZDWHUPDQDJHPHQWSODQZHUHOLVWHGDVIROORZV

catalogue of potential measures.
&RRSHUDWLRQDPRQJXVHUV
:)' 6SDQLVK:DWHU$FWUHTXLUHPHQWV

IV. Performance of Water planning
and Management in Ebro Basin

&LWL]HQLQYROYHPHQWDQGFRPSURPLVHIURP3XEOLF
Administration;
7UDQVSDUHQF\RI5LYHU%DVLQ$XWKRULW\ &+( 
:)'LPSURYHPHQWLQFRQWUROQHWZRUNVSXEOLF

In formulating the Program of Measures for the Ebro
5LYHU%DVLQ3ODQWKH&RQIHGHUDFLyQ+LGURJUiILFDGHO
Ebro (CHE) and its partners drew up the Program of

participation, technical studies; and
5%'QHHGHGDQHZ3ODQEDVHGRQ:)' :DWHU
Act. The previous one had become obsolete.

Measures, based on an analysis of the feasibility for each
PHDVXUHIURPYDULRXVSHUVSHFWLYHV

Some factors that may have caused unexpected
consequences in the plan’s implementation were

7HFKQLFDOHQVXULQJWKDWWKHRSWLRQLVHIIHFWLYHIRUWKH

PHQWLRQHGDVIROORZV

DFKLHYHPHQWRILWVVSHFL¿FREMHFWLYHV
(QYLURQPHQWDODVVHVVLQJSRVLWLYHDQGQHJDWLYH

'HOD\VFDXVHGE\FRQIOLFWVDPRQJ$XWRQRPRXV

impacts and mitigation measures, particularly on

&RPPXQLWLHVDQGRUVWDNHKROGHUVWHUULWRULHVDQG

protected areas, as well as the expected impact on water

DGPLQLVWUDWLRQVORRNLQJIRUDJUHHPHQWDPRQJDOO

body status;

stakeholders can be time consuming and can delay the

)LQDQFLDODVVHVVLQJUHYHQXHVDQGFRVWVWKURXJKRXW

necessary decision-making. Eventually the Plan will

the lifetime of the project to obtain some indicators of

have to be approved with some level of disagreement

viability and parameters for cost recovery assessment;

or compromise; and
7KHHFRQRPLFFULVLVDIWHUFDXVHGEXGJHW

and
6RFLRHFRQRPLFGHWHUPLQLQJVRFLDODQGHFRQRPLF

constraints that may retard implementation.

LPSDFWVRQWKHFRPPXQLW\SURGXFWLYLW\LQFRPH
employment generation, welfare, social acceptance,

The efficiency of the project administration system

historical, environmental and cultural heritage, and land

is qualified as good, though the implementation has

planning.

DFFXPXODWHGDVLJQL¿FDQWGHOD\ DYHUDJHHVWLPDWLRQ
months).

Some of the performance results from the planning
and management process are described next.
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%RWKLQSXWFRVWVDQGWUDQVSDUHQF\ZHUHUDWHGYHU\KLJK

The progressiveness of water institutions based on

2. Economic Performance

factors such as effectiveness, flexibility, adaptability,
technological applications, innovation, openness to

Although significant progress has been made, the

FKDQJHKDVEHHQHYDOXDWHGE\VRPHRIWKHUHVSRQGHQWV

coordination of agricultural, land use, energy, and
other sector policies in the water policy framework has

&+(KDVDFKLHYHGWKHLQYROYHPHQWRIVWDNHKROGHUV

not been achieved. Around 70% of the new irrigation

in decision making, implementation and compliance.

areas proposed in the 1998-2008 planning period

&+(KDVDQH[FHOOHQW:DWHU3ODQQLQJ'HSDUWPHQW

were carried out. Many irrigation expansion projects

also those in charge of hydraulic works and water

are still pending for implementation or under study,

FRQWURO2QWKHRWKHUKDQGLWLVQRWVRVWURQJUHJDUGLQJ

and some of them have been implemented but unable

WKHK\GUDXOLFSXEOLFGRPDLQPDQDJHPHQWLWLVVORZ

to achieve their objectives due to a lack of sufficient

LQHI¿FLHQWDQGWRRDWWDFKHGWRWKHUXOHV

water resources. The importance of sustainable water

&+(KDVSURYLGHGDQH[DPSOHRIWUDQVSDUHQF\DQGRI

management and environmental conservation is

an open attitude to the different stakeholders involved

increasingly being recognised and accepted, in contrast

in the case study. It has done an excellent job in

to the sole promotion of local development.

transmission of information, collaboration with other
The investment cost of the program of measures

administration levels, and respect for user rights.
7KHZDWHUDGPLQLVWUDWLRQDOUHDG\KDGH[SHULHQFH

DPRXQWHGWR¼PLOOLRQ2YHURIWKLVDPRXQW

in planning and implementation of IWRM. The

equivalent, to €2750 million, is dedicated to measures

EU Water Framework Directive has introduced a

intended to meet environmental goals, 34% (€1,627

paradigm shift that CHE has tried to incorporate into

million euros) corresponds to actions for meeting

its new Hydrological Plan. It has given due weight

human water needs and 9% (€422 million) to measures

to completing of regulatory structures, even though

related to extreme events.

VRPHFRQÀLFWVZLWKHQYLURQPHQWDOREMHFWLYHVUHPDLQ
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<Figure 22> Evolution of Irrigated Surface (ha) in Spain (in blue, traditional surface systems; in red: drip irrigation)
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2-1. Improved EI¿FLHQF\LQIrrigation

PD\EHWKDWHYDSRWUDQVSLUDWLRQLQFUHDVHVDQGZDWHUÀRZLQJ
through the hydrological system decreases.

The Ebro Valley generates around one fifth of

The trend to increase sprinkler and drip irrigation as

agricultural and agri-business production in Spain.

DSHUFHQWDJHRIWKHWRWDOLVVLPLODULQWKH(EUR%DVLQDV

,UULJDWLRQIDFLOLWDWHVWKHGLYHUVL¿FDWLRQDQGLQWHQVL¿FDWLRQ

can be seen in Table 4.

RIFURSVZLQWHUFHUHDOVIRGGHUFRUQIUXLWYHJHWDEOHV
and rice. The effectively irrigated area is around 700,000
ha out of a total 950,000 ha with water rights.

<Table 4> Percentage of Irrigation from Drip, Sprinkler and
Surface Water Systems in the Ebro River Basin
District
Census 1999

Census 2009

Sprinkler irrigation

19%

25%

and conversion. Modernization has been a political

Drip irrigation

11%

20%

priority for more than a decade, starting with the Plan

Surface irrigation

69%

55%

Irrigation is undergoing a remarkable modernization

1DFLRQDOGH5HJDGtRV 1DWLRQDO,UULJDWLRQ3ODQ 
and further consolidated with an additional Plan de

Agriculture in the Ebro region has performed better

&KRTXHGH0RGHUQL]DFLyQGH5HJDGtRV (PHUJHQF\

than in the rest of the country over the past decade. In

Plan for the Modernization of Irrigated Areas, 2007). The

the context of economic stagnation, the Ebro Valley

result is a substantial increase in drip irrigation (500,000

has responded better, both in terms of production and

ha in 10 years) throughout Spain, as seen in Figure 22.

employment. Average GDP in agriculture for the latest
three-year period (2009-11) is around €3,100 million

When drip or sprinkler irrigation is adopted, water

per year, which represents an increase of 1.8% over

savings at plot level may be substantial (no proper

the triennium 2000-02, while at the national level, the

HVWLPDWLRQPD\EHIRXQGLQWKH5%03 $WEDVLQVFDOHLI

agriculture sector declined by 4.3% over the same period

WKHUHLVFRQVHTXHQWLQWHQVL¿FDWLRQRIWKHSURGXFWLYHVWUDWHJ\

(see FLJXUH 2QWKHRWKHUKDQGWKHUHGXFWLRQLQ

(more demanding crops), the effect of the modernization

DJULFXOWXUDOHPSOR\PHQWZDVVLJQL¿FDQWO\VPDOOHU

6RXUFH$XWKRU¶VHODERUDWLRQIURP,1(GDWD

<Figure 23> Agriculture, Forestry, and Fishing: GDP at Market Prices (Thousands of Euros) and Ebro as Percentage of Total

<Figure 24> Changes in Employment in Agriculture, Forestry, and Fisheries, Spain and Ebro RBD
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against 21% in Spain as a whole (see Figure 24). The

techniques tends to increase the concentration of

decline in employment in agriculture is part of the long-

FRQWDPLQDQWVLQLUULJDWLRQZDWHUHIÀXHQWVEXWGHFUHDVHV

term trend of moving the economy towards the service

the total load of contaminants exported to water bodies.

sector. The combination of these trends results in a
JUHDWHUZHLJKWRI(EURDJULFXOWXUHLQWKH6SDQLVKFRQWH[W

All this contributes to an improvement in the economic

12.9% in terms of production and 12.2% in terms of

and financial efficiency of farms, as well as to water

employment. Moreover the apparent productivity of

management and benefits to society. During the first

WKHODERUIRUFH *'3HPSOR\PHQW LVDOVRVXEVWDQWLDOO\

decade of the 21st century Spain has made a major

higher, reaching more that €32,000 in the last triennium

effort to modernize its irrigated areas. In the Ebro basin

(18.4% more than a decade ago).

about 30% of all irrigated areas have been modernized.
It is expected that by 2015 around 50% of the irrigation

Though difficult to isolate from other factors, it

V\VWHPVLQWKH(EUR%DVLQZLOOKDYHEHHQPRGHUQL]HG

is clear that massive modernization of the irrigation
systems must have played a substantial role in the good

In its assessment of long-term irrigation plans of the

performance of agriculture in the Ebro Valley, providing

Autonomous Communities, including new irrigated

stability of production and income, largely supported by

areas, the Ebro Hydrological Plan considers water

the reliability of supply of irrigation.

availability and the possible effect the irrigation system
might have on the water environment. The plan did

The Ebro Hydrological Plan is clearly committed

not assess the economic, social, and environmental

to the continuation of this strategy. Most of the 46

viability of the proposed irrigation schemes, which will

actions related to irrigation that have been included in

have to be proved. In any case, the development of new

the Program of Measures have a component of gaining

irrigated areas depends on water availability —and

HI¿FLHQF\:DWHUVDYLQJVLQWKHGLVWULEXWLRQQHWZRUNVDOVR

strict compliance with regulations and environmental

reduce pollutants being transported in the drainage water

constraints of any kind.

from reaching aquatic ecosystems.
The food and agriculture complex (agriculture,
:KLOHLPSURYLQJWKHWHFKQLFDOHI¿FLHQF\LQLUULJDWLRQ

livestock and food industry) constitutes a fundamental

LVQRWWKHRQO\PHDVXUHWRLQFUHDVHZDWHUHI¿FLHQF\LWKDV

productive axis through the Ebro Valley. The major

a major impact on the improvement of overall water use

productive specialties are meat production (cereals

in agriculture.

IHHGOLYHVWRFN ZLWKRI6SDQLVKSURGXFWLRQDQG
fresh fruit, with more than 60% of Spanish production.

Technological adaptation and best practices are critical.

Moreover, the water footprint arising from agro-farming

From a regional and environmental perspective, the

activities in the Ebro Valley goes beyond the area

key is to reduce the load of diffuse pollutants exported.

where water is abstracted, and includes the amount of

,QHI¿FLHQWV\VWHPVLPSDFWZDWHUTXDOLW\DQGDVVRFLDWHG

freshwater used for products that are consumed (virtual

HFRV\VWHPVEHFDXVHRIUHWXUQÀRZVWKDWFRQWDLQH[FHVV

water) outside the area. Whereas the Ebro Valley has a

nutrients (primarily nitrogen), causing soil leaching

population of around 3 million inhabitants, it bears the

of salts and pesticides. Improving irrigation efficiency

water footprint of an additional 6 million people in the

reduces irrigation return flows and contributes to

ODUJHFRQVXPSWLRQFHQWHUVRI0DGULG%DUFHORQD%LOEDR

eliminating or significantly reducing diffuse pollution.

and others who depend on the basin for agro-food

Reducing the return flows by improving irrigation

SURGXFWV6SDLQKDVDYLUWXDOZDWHUGH¿FLWLQDJULFXOWXUH
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6RXUFH3URSXHVWDGH3ODQ+LGUROyJLFRGHOD&XHQFDGHO(EUR 

<Figure 25> Long-term Irrigation Strategy of Autonomous Communities (light green: current irrigated areas; dark green: new areas)

so the Ebro valley is contributing to lower the virtual
ZDWHUGH¿FLWRIWKHZKROHFRXQWU\

To reach a balanced water footprint in Spain would
involve significant growth of the Ebro food and
DJULFXOWXUHLQGXVWU\7KLVZRXOGDOVREHUHTXLUHGLI)$2¶V

The effectively irrigated area totals approximately

predictions of long-term world food shortages come to

700,000 ha (see Figure 25). Water demand is estimated

pass. Moreover, a potential fossil fuel crisis could involve

3

3

at 7,623 hm (cubic hectometres or million m ) annually,

a rise in demand for energy crops, for which the Ebro

ZKLOHWKHDYHUDJHÀRZVXSSOLHGYDULHVHDFK\HDU:DWHU

Valley has great potential.

demand for livestock is not significant, estimated at 57
hm3\HDU2YHUDOODJULFXOWXUDODFWLYLWLHVDFFRXQWIRU

The Hydrological Plan sets maximum ceilings for

93.8% of the consumptive water demand of the Ebro

water consumption requested by the long-term planning

5LYHU%DVLQ

of the Autonomous Communities, keeping in mind the
ecologic status compliance as required by the WFD.

The Hydrological Plan has estimated an average

These regional proposals and strategies are considered

3

yearly deficit of 950 hm \HDUOLQNHGWRWZRPDLQ

with regard to water availability and the potential to affect

FDXVHVLQVXI¿FLHQWZDWHUUHVRXUFHVSDUWLFXODUO\RQWKH

the water environment, without assessing their social or

right bank (to the southwest of the Ebro), and regulation

economic viability. The latter would have to be analyzed

and transportation shortfalls on the left bank (toward

case by case.

the mountains). The main irrigation areas with actual or
IXWXUHGHILFLWVDUH%DUGHQDV5LHJRVGHO$OWR$UDJyQ

A package of policy and management actions have

&DQDOGH$UDJyQDQG&DWDORQLD5LHJRVGH8UJHO

been endorsed as part of the regulatory section of the

DQG6HJDUUD*DUULJDVLUULJDWHGODQGLQ-DOyQ-LORFD

K\GURORJLFDOSODQLQFOXGLQJDPRQJRWKHUVPD[LPXP

DQG$OIDPpQ&DPSRGH&DULxHQDDQG*XDGDORSH

LUULJDWLRQDQGOLYHVWRFNZDWHUQHHGVVSHFL¿FFRQGLWLRQV

irrigations.

for new concessions (assessment of water needs,

594 ●

Water and Green Growth Case Study Report 10

installation of metering systems, availability of internal

actual contribution to national generating capacity, the Ebro

regulation); limiting of the concession period to a

produces 32% of the country’s nuclear energy, 21% of its

maximum of 40 years; requirements and general and

hydropower and 11% of its conventional thermal energy.

specific conditions for the use of groundwater; and
SUHIHUHQWLDODOORFDWLRQRIZDWHUVDYLQJVWRHFRORJLFDOÀRZ

7KH(EUR5LYHU%DVLQKDVDFKLHYHGFRQVLGHUDEOH
hydroelectric development, both in number of plants

improvements.
Currently, 12 regulation works that are included in

(360), and in current installed capacity (almost 4,000

the Hydrological Plan are under construction in the

MW). The hydroelectric production involves using some

(EUR5LYHU%DVLQDW$OEDJHV(QFLVR(O0ROLQR

38,000 hm3\URIZDWHUDQGSURGXFLQJDURXQG

0XODUUR\D1DJRUH2UR]%HWHOX/DV3DUUDV6DQWROHD

GWh of electricity, with an average productivity of 0.5

GDPHQODUJHPHQW 6DQ6DOYDGRU%DOVD6RWR7HUURED

N:KP3, the highest among all Spanish river basins. The

Valdepatao and Yesa (dam enlargement).

Ebro hydroelectric output is essential and of strategic
importance for the power grid in northeastern Spain.

2-2. Sustainability of Hydropower Schemes and

This capacity is concentrated on the left bank (toward
the Pyrenees mountains)—mainly in Segre River and

Thermal Plants

its tributaries (Cinca, Ésera, and Nogueras)— and in the
7KH(EUR5LYHU%DVLQKDVDQHVWLPDWHGSRWHQWLDO

UHVHUYRLUV\VWHPVRIWKHORZHU(EUR0HTXLQHQ]D±5LED

energy capacity of 11,500 MW, without considering

URMD±)OL[ZKHUHWKHWKUHHPRVWSURGXFWLYHSODQWVLQ

DOWHUQDWLYHHQHUJ\VRXUFHV2IWKHWRWDOFDSDFLW\LV

the basin are located. Figure 26 shows all the electricity

from hydropower, 44% from thermal production, and

producing plants in the basin.

the remaining 22% from nuclear sources. In terms of the

6RXUFH3URSXHVWDGH3ODQ+LGUROyJLFRGHOD&XHQFDGHO(EUR 

<Figure 26> Electricity Production Plants in the Ebro RBD (red: thermal; purple: combined cycle; green: nuclear power; yellow:
hydropower)
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The diversion of water for hydropower generation

practices and also through the management of pollution

has an impact on the rivers of the Ebro basin. It causes

from scattered livestock. In 2008, 74% of the water

DGHFUHDVHGÀRZUDWHDORQJNPRIWKHULYHUVDQGLW

bodies assessed were already of a good ecological status.

FKDQJHVÀRRGLQJSDWWHUQVDORQJNP$GGLWLRQDOO\
the barrier effect of dams disrupts the river and alters
¿VKPLJUDWLRQSDWWHUQV

Since water quality monitoring began in the 1960s, a
decline in water quality was evident during the following
decades. Improvements started in the latter part of the

At the same time, the availability of hydroelectric

1990s, especially noticeable for some parameters such

dams may help to guarantee minimum river flows

DVSKRVSKDWHVSULPDULO\OLQNHGWREDQQLQJRILWVXVHLQ

downstream. This is the case of the lower Ebro;

detergents (see FLJXUH DQGWKH%2'5, after systematic

the dams ensure minimum flows essential for delta

implementation of wastewater treatment (see Figure 28).

maintenance, despite the present degree of human

While in 2000 only 50% of the population had access to

impact. In addition, hydropower in the basin generates

wastewater treatment, now this ratio has reached 83%.

*:K\HDURIHOHFWULFLW\VDYLQJDSSUR[LPDWHO\

$QRWKHUVLJQL¿FDQWLPSURYHPHQWKDVEHHQWKHUHFRYHU\

US $490 million per year in Spain’s foreign trade

of natural water pH levels, after correction of the causes

balance. It also reduces emission into the atmosphere

RIDFLGUDLQJHQHUDWHGE\FRDOSRZHUHGSODQWV

RIPLOOLRQWRQVRI&22\HDUWRQVRI622\HDU
DQGWRQVRI12[\HDU
The country’s main demand for freshwater for
FRROLQJLVOLQNHGWRWKHQXFOHDUSODQWVLQWKH(EUR5%'
with installed power at 5,430 MW. The main plants
XVHZDWHUDW$VFy KP3\HDU DQG6DQWD0GH
Garoña (766 hm3\HDU %RWKDUHDWULVNRIQRWPHHWLQJ
their cooling needs and this imposes rigidity on Ebro

6RXUFH(VTXHPDSURYLVLRQDOGH7HPDV,PSRUWDQWHVIURPUHG&(0$6

RSHUDWLRQDOÀRZV

<Figure 27> Phosphate (mg/l PO4) Concentration, Ebro at
Zaragoza, 1973-2013

The Hydrological Plan includes such policy and
PDQDJHPHQWDFWLRQVDVWKHSURPRWLRQRIK\GURHOHFWULF
uses in accordance to the Renewable Energy Plan;
agreements with irrigation communities for use of
hydropower in irrigation systems and the evaluation
of energy efficiency in modernization schemes; the
UHVROXWLRQRIVXVSHQGHGFRQFHVVLRQVDQGPRGL¿FDWLRQV
IRUDGDSWDWLRQWRHQYLURQPHQWDOÀRZUHJLPHV
6RXUFH(VTXHPDSURYLVLRQDOGH7HPDV,PSRUWDQWHVIURPUHG&(0$6

<Figure 28> BOD5(mg/l) Concentration, Ebro at Zaragoza,
1980-2009

3. Environmental Performance
7KHQXPEHURIDUHDVVXEMHFWWRRI¿FLDOGHFODUDWLRQRI
Significant advances have been made in controlling

vulnerable to nitrate pollution has been increasing over

diffuse pollution, mainly through changes in agricultural

the years but it has not been possible to assess clear
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D1LWUDWHVFRQFHQWUDWLRQ PJO12 (EURDW=DUDJR]D

E7RWDODPRXQWRI12 JV (EURDW=DUDJR]D

F1LWUDWHVFRQFHQWUDWLRQ PJO12 (EURLDW7RUWRVD

G7RWDODPRXQWRI12 JV (EURDW7RUWRVD

6RXUFH(VTXHPDSURYLVLRQDOGH7HPDV,PSRUWDQWHVIURPUHG&(0$6

<Figure 29> Nitrates Concentration at Specific Locations along the Ebro River

trends in the main areas affected by nitrates (see Figure

to (and in close relationship with) the implementation of

29). A so-called “Trend Network”, recently launched to

the Water Framework Directive and the Directive on the

monitor nitrates and salinity in groundwater, is expected

assessment and management of flood risks .The basic

to provide necessary data sets in the forthcoming years.

principles taken into account may be summarized as
IROORZV60)

In the meantime, the Agro-Food Research and Technology
&HQWHURI$UDJyQ &,7$ KDVDQDO\]HGVDPSOHVRI

1. Scientific knowledge on the functioning of river

up to 28 control points in the period 1980-2008,

ecosystems must prevail in the management of

revealing that in 29% there is a positive trend regarding

rivers and the sustainable use of their resources.

nitrate concentration, while in 93% of the points

That knowledge must underpin water planning and

saline concentration is decreasing. Though there is no

UHJXODWLRQRIXVHVLQÀRRGSODLQVDWWKHEDVLQVFDOH

conclusive data on the mass of nitrates and other salts

2. The WFD objectives (preventing further deterioration

exported by the Ebro basin, the pollution load in the

of rivers and ‘enhancing and gradually recovering

medium-low Ebro points to stabilization or even a slight

their ecological status’) and concepts (ecological

decline, while salts content seems to be growing slowly.

quality, biological and hydro-morphological
indicators, reference conditions, public involvement)

7KH%DVLVRIWKH1DWLRQDO6WUDWHJ\IRU5LYHU5HVWRUDWLRQ
has been developed during the last 10 years in parallel

must be included and integrated in any policy related
to rivers or the use of their resources.

 %DVLVRIWKH1DWLRQDO6WUDWHJ\IRU5LYHU5HVWRUDWLRQ 0LQLVWU\RI$JULFXOWXUH)RRGDQG(QYLURQPHQW 
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3. The characteristics and natural variability of water

3ODQQLQJ,QVWUXFWLRQZKHUHHQYLURQPHQWDOÀRZLVGH¿QHG

courses, the traditional use of their resources, the

as “that which helps to achieve good status or good

management traditions and inertia within river basin

ecological potential in rivers or in transitional waters

institutions, and also the current demand of Spanish

and maintains at least fish life that naturally inhabit, or

society, more prone to face up to the economic and

could inhabit the river and its riparian vegetation”. The

social costs that may be involved in the restoration

HVWDEOLVKPHQWRIHQYLURQPHQWDOÀRZVZLOOWDNHSODFHLQ

and conservation of aquatic ecosystems.

the framework of the Hydrological Plans. Environmental
flows will not be regarded as another use, but as a

7KH%DVLQ2UJDQL]DWLRQVKDYHLGHQWLILHGQXPHURXV
projects that would be appropriate for including in this

general limitation on operating systems, but subject to the
essential needs of water supply for the population.

Strategy and are developing and drafting numerous
restoration projects that may be looked up on the

The process to establish an ecological flow regime

Webpage of the Ministry. Annex III of the most recent

PXVWEHGHYHORSHGLQWKUHHVWDJHV  GHYHORSPHQW

follow-up report on the National Strategy for River

of technical studies; (2) public consultation and active

Restoration includes tables with the restoration projects

LQYROYHPHQW FRQFHUWDFLyQ DQG  LPSOHPHQWDWLRQ

LQWKHGLIIHUHQW5%'VDQGWKHLUFXUUHQWVWDWXV(OHYHQ
UHOHYDQWSURMHFWVDUHOLVWHGIRUWKH(EUR5%'PRVWRI
them still in process.

and adaptive monitoring.
For the technical definition of minimum ecological
ÀRZVK\GURORJLFDODQGELRORJLFDOPRGHOOLQJPHWKRGV
have been applied to a series of river reaches of strategic
importance — including sections downstream of the
PDLQGDPV²DQGDVDUHVXOWVHDVRQDOÀRZGLVWULEXWLRQ
KDVEHHQREWDLQHGDQGPLQLPXPHQYLURQPHQWDOÀRZV
are being implemented in 41 sites (see Figure 30).
The Hydrological Plans have assessed the water
allocation by establishing a balance between supply and
demand in each one of the basin systems, taking into
account water rights and priorities, regulation reservoirs

6RXFH-DYLHUGHO9DOOH0HOHQGR

<Picture 9> Flooding in the Ara River, 2007

and distribution networks and operation rules, as well
DVHQYLURQPHQWDOÀRZVFRQVLGHUHGDJHQHUDOOLPLWDWLRQ
The decision support system Aquatool-DMA has been

2QO\RQHDFWLRQ²,PSURYHPHQWRIODWHUDOFRQQHFWLYLW\

used to integrate all the components.

and recovery of riparian vegetation in the lower reach
of the Cinca River—has been completed so far and is
currently at the monitoring stage.

In addition to minimum flows, and in accordance
with the Hydrological Planning Instruction, preliminary
technical estimates for other components of the regimes

3-1. Impacts on Environmental Flows

have been made, but additional future work is still
QHHGHG7KHVHRWKHUFRPSRQHQWVDUHPD[LPXPIORZV

Legislative development in Spain has recently included

WKHÀRRGUHJLPHDQGWKHUDWHRIFKDQJH K\GURSHDNLQJ

a major advance in determining environmental flow

conditioning). Further studies for establishing water

regimes of rivers. The main milestone is the Hydrological

requirements of lakes and wetlands will also to be made.
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1RWH,Q\HOORZVLWHVRXWRI1DWXUD1HWZRUNZLWKDQDGGLWLRQDOPLQLPXPÀRZLQWKHFDVHRIGURXJKW
6RXUFH3ODQ+LGUROyJLFRGHOD&XHQFDGHO(EUR  

<Figure 30> Gauging Stations Where Minimum Environmental Flows are Being Implemented

A package of policy and management actions

geomorphologic values, which contribute to one of the

for environmental flows has been included in the

most remarkable landscapes of the delta. The delta area

regulatory section of the Hydrological Plan. Regimes

is subject to intensive coastal dynamics as a result of

to be implemented shall be those resulting from the

movement of sediment by the waves on the coast, and

consultation process, once endorsed by the Ebro Water

WKHFXUUHQWLQHI¿FLHQF\RIULYHUVLQWUDQVSRUWLQJVHGLPHQW

Council. The consultation process will consider water
rights, effective uses, and demands.

Moreover, all the Mediterranean waters around the
delta are influenced by the injection of fresh water

3-2. Impacts on the Coast and the Ebro Delta

from the Ebro, markedly in the deltaic bays, and
evident in the outer coasts. In the estuary of the Ebro,

7KHVWUHWFKRIFRDVWZLWKLQWKH(EUR5%'LVVPDOO

DVDOWZDWHUOHQVLQWUXGHVXQGHUWKHÀRZLQJIUHVKZDWHU

extending both to north and south boundaries to the

The strong gradient of salinity, and the fertilization that

point where the delta meets the mainland. However,

reaches across the river, lead to a great diversity and

the influence of the Ebro is enormous, and marine

DEXQGDQFHRIVSHFLHVDQGILVKVDUGLQHVDQFKRYLHV

waters affected by the decrease in salinity and increased

pompano, pomfret, bass, rays, and even tuna. The bays

fertility from the Ebro extend far beyond the limits of

are suitable for breeding and for the production of

the basin's coastline.

VKHOO¿VKPXVVHOVFODPVDQGR\VWHUV+RZHYHUZDWHU
quality problems and progressive silting of the bays has

The delta coast has a large number of sandy beaches

affected some species, once abundant but now in clear

and dunes. These sedimentary formations provide

GHFOLQHVXFKDVUD]RU¿VK7KHSURGXFWLRQRIPXVVHOV

a very broad spectrum of unique characteristics and

has also been affected.
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The Ebro Delta itself is the largest wetland area in the
2

basin, covering an area of 320 km and extending out

freshwater supplied through the channels of the delta and
ecosystems, currently dependent on rice cultivation.

into the sea some 25 km. The area is of great ecological
interest and outstanding biological value, as it contains

All in all, the Ebro Delta is unique in the Ebro river

several types of ecosystems such as shallow bays,

basin. It was transformed completely in the mid-19th

sandy beaches and dunes, brackish coastal lagoons, salt

century when rice cultivation was introduced, creating

marshes, freshwater marshes, and ullals (small shallow

since then a special environment where human and

groundwater-fed gushers). It was declared as a wetland

natural factors intermingle.

of international importance, listed under the Ramsar
Convention, in 1993. The delta hosts 300 protected

Given this special character, the 1998 Ebro River

VSHFLHVDQGRUWKUHDWHQHGVSHFLHVDQGKDELWDWVRI

%DVLQ0DQDJHPHQW3ODQHVWDEOLVKHGDFRQVWDQWPLQLPXP

Community interest, two of which are of priority interest.

LQVWUHDPÀRZRIP3VSURSRUWLRQDOO\KLJKHUWKDQIRU
WKHRWKHUULYHUVLQWKHEDVLQ6LQFHWKHQWKHÀRZLQWKH
Ebro Delta has not dropped below 100 m3VWKDQNVWR
the water management plan for the basin.
7KHQHZ5LYHU%DVLQ0DQDJHPHQW3ODQLPSURYHVWKH
VLWXDWLRQHVWDEOLVKLQJQRWRQO\DFRQVWDQWÀRZEXWDOVR
DFRQWUROOHGÀRRGÀRZ±DPRQWKO\HQYLURQPHQWDOÀRZ
based on the natural hydrological regime of the river. To
define this new environmental flow regime, extensive
studies that combine hydrological and habitat methods
have been carried out, and more than 100 scientific

<Picture 10> Fangar Point, Ebro Delta

papers and studies on the delta have been analyzed, along
ZLWKWKHYDULRXVSURSRVDOVRQHQYLURQPHQWDOÀRZVPDGH
previously by different entities.
The new Hydrological Plan (2010-15) sets as
ecological flow in the delta 20% above the average
annual natural run-off to be guaranteed in all cases, even
in drought, which represents a formidable achievement
for a basin with semi-arid characteristics and high
variability such as the Ebro.

<Picture 11> Macrophytes in the Ebro Delta

4. Social Performance
Currently the delta is highly affected by human activity,
linked to profound changes in the water regime and its

Public participation has been particularly important for

ecosystems. Urban areas and crops (mostly rice) represent

increasing understanding of the trade-offs between the

80% of the total area, while only 20% is left to the natural

environmental, economic and social objectives that need

environment. There is a close relationship between

to be considered in water policy. Water has been key to

600 ●

Water and Green Growth Case Study Report 10

rural development, for example by providing alternative

Some of them are in force (SAIH, Drought Management

development opportunities such as rural tourism. These

Plan, new schemes of water supply to main cities), and

ambitions sometimes conflict with the limited capacity

other ones are in process.

of rural areas to finance their own water management
projects or even to pay for the entire cost of the water

From the social perspective, tensions between

services they receive. For this reason, with the support

economic stakeholders (irrigators, hydroelectric

of public participation processes, the development of

FRPSDQLHV DQGHQYLURQPHQWDO1*2VZLOODJDLQDULVH

the river basin plan focused on identifying actions with

during the implementation stage of some measures.

the highest potential for promoting local development in

It is also foreseeable that territorial conflicts, largely

sensitive rural areas. The planning process also assessed

responsible for the delay in approving the plan, could

DQGLGHQWL¿HGORZLQFRPHDUHDVZKHUHVRFLDOREMHFWLYHV

ÀDUHXSDJDLQ

should be prioritized and exceptions to full cost recovery
of water prices permitted.

5. Overall Performance
Some actions that will have positive social benefits
DUHLQFOXGHGLQWKH3ODQ

5-1. Water and Green Growth

,PSURYHPHQWRIZDWHUTXDOLW\IRUGRPHVWLFZDWHU

Ebro is a semi-arid basin, and water is critical for

supply. The highest quality water is being produced

economic activity and protection of the ecosystem—

for human consumption in the larger cities, such as

and the key driver for green growth. At the same

Zaragoza, Huesca and Lleida.

time, the magnitude of pressures is relatively low—

( [WHQVLRQ RI VDQLWDWLRQ DQG ZDWHU WUHDWPHQW

at least in the Mediterranean context—because of

throughout the region is in the framework of the

lower population density and less intensive agricultural

plan, pending coverage of minor villages.

production than in other areas.

)ORRGFRQWUROLVVXSSRUWHGE\LQIRUPDWLRQDQGHDUO\
warning through SAIH, but also with new systems

In recent decades, environmental problems linked

such as Flood Zone Mapping System and Flood

WRWKHXVHRIZDWHUKDYHHPHUJHG%\DGGUHVVLQJ

Risk Management plans. These will help minimize

these problems, economic activity has become more

the risks of damage to property and persons.

sustainable and new positive externalities have

(QKDQFHPHQWRIVFHQLFDQGODQGVFDSHYDOXHVRIWKH

appeared. This is the case for irrigation modernization

water environment, opening possibilities for leisure

and wastewater treatment, actions that have created new

and recreational uses.

MREVDQGHQKDQFHGHFRQRPLFHI¿FLHQF\

,PSURYHPHQWRIWHUULWRULDOEDODQFHE\GHYHORSLQJ
irrigated areas in marginal areas and mountain

&+(RQHRIWKHROGHVW5%2VLQWKHZRUOGKDVVKLIWHG

valleys. There are positive support systems for those

emphasis from the design, development and construction

marginal areas in regard to cost recovery principles.

of hydraulic structures to water management, where

$FWLRQWRDOOHYLDWHWKHHIIHFWVRIGURXJKWSHULRGV

LWFXUUHQWO\IRFXVHVDJUHDWSDUWRILWVDFWLYLW\2QH

including both management (Drought Management

remarkable aspect of water management in the Ebro

Plans) and strategic measures (regulations and

basin is the long-lasting and strong cooperative structure

emergency infrastructure).

and particularly, the participation of users in the
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decision-making processes, a guarantee for the future
enforceability of the agreements.

The reuse of irrigation return flows saves water
and reduces pollutant loads reaching water bodies.
7KHH[SHULHQFHRIWKH%DUGHQDVLUULJDWLRQDUHDPD\EH

5-2. Measures of the Plan with the Greatest Potential
to Generate Green Growth

KLJKOLJKWHGWKHZDWHUGUDLQHGE\GLWFKHVDQGIXOORI
nitrates is re-pumped back into the canals.

In the Ebro basin the agri-food complex and its

2WKHUH[DPSOHVRIWHFKQRORJLFDOWRROVDQGVROXWLRQV

activities are closely linked to water, including irrigation,

DUHPDWKHPDWLFDOPRGHOVIRUWKHVLPXODWLRQRIZDWHU

livestock and agri-business. All measures aimed at

allocation strategies, water quality and quantity

improving water use, particularly in irrigation, and at

modelling, including snow-melt modules, biological

controlling the associated diffuse pollution, are very

quality networks (red CEMAS), and aquifer recharge

SRVLWLYHPRGHUQL]DWLRQRILUULJDWLRQHQYLURQPHQWDO

schemes (Alfamen groundwater body).

measures related to agricultural runoff, automation and
control of water intakes. These measures are effective

5-4. Obstacles

both for enhanced productivity (potential new crops,
more efficient workforce, and stable water supply) and

0DQ\PHDVXUHVUHTXLUHVLJQL¿FDQWSXEOLFLQYHVWPHQW

for environmental improvement (less pollution getting to

and budgetary constraints arising from the economic

water ecosystems). Thus the potential to generate green

crisis —or lack of assistance from the government

growth is very high.

and competent authorities to cope with water planning
objectives— cast shadows on compliance of the

$OVRVDQLWDWLRQVHZHUDJHDQGZDVWHZDWHUWUHDWPHQW²

Program of Measures.

particularly extension to minor villages— are important
for human well-being, since water quality improvement

2QWKHRWKHUKDQGGLYHUJHQFHDPRQJZDWHUSROLFLHV

can improve health and reinforces the natural and scenic

from the various Autonomous Communities makes it

values of the river. This also allows for new recreational

GLI¿FXOWWRDSSO\KRPRJHQHRXVFULWHULDXQGHUWKHULYHU

activities (sailing, rafting, fishing, adventure tourism).

basin unity principle.

The restoration of rivers, streams and wetlands is also
supported by enhanced water quality.

Moreover, in the late 2000s there was a serious threat
of disintegration of the river basin confederation with

5-3. Technological Innovation

transfer of powers to the Autonomous Communities
WHPSRUDULO\DSSOLHGWRWKH*XDGDOTXLYLU5LYHU%DVLQ

Water administrators are not the direct producers of

in Andalusia), but the Constitutional Court reversed

technology, although they need to generate adequate

this. These tensions, which peaked at a critical moment

knowledge to make intelligent decisions.

during the planning process, have been one of the main
reasons for the delays in the approval of plans in inter-

Administration officials, water experts and users

community basins.

agree in pointing at SAIH as the most transformative
innovation. Its effectiveness was tested by two

The incomplete cost recovery for water services may

successive floods in the first year of commissioning

also hamper a sound basis for water access, though this is

(1997) and it can be said that the damage avoided in

a rather controversial issue among different water experts.

both events served to amortize the entire installation.

This is also true for the valuation of ecosystem services.
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played by public participation, the Plan is also focused

5-5. New Measures?

on social equity, including extending water services
Current water legislation, even though its implementation

to remote and marginal areas. The Hydrological Plan

still needs improvement, is a good instrument for

provides a Water and Green Growth framework for the

advancing towards cleaner production systems and to

(EUR5LYHU%DVLQ

generate knowledge and technology to walk in the right
direction. More intensive use of economic instruments

In 2004 after the government shelved the proposal for

may be necessary to obtain the required financial

large-scale water transfers of the Ebro River from the

support.

water-rich north to the water-starved south, it became
of paramount importance to manage the water of the

%HWWHUFRRUGLQDWLRQRIZDWHUSODQQLQJZLWKRWKHU

Ebro basin very carefully. Thus, the people living in the

policies, including energy (more careful consideration

(EUR%DVLQKDYHDGRSWHGZDWHUVDYLQJPHDVXUHV±ORZ

of the role of water as an energy vector) and food

water-using irrigation systems, reuse of wastewater and

(placing value on the Ebro role in offsetting the water

managing demand. This became even more important

Spanish footprint) is also considered necessary.

in light of the WFD imperative to achieve good
ecological status for all water bodies. The Ebro set a

Another aspect is the institutional strengthening

goal of reaching good status in 83% of the water bodies

RI5%2VDQGULYHUEDVLQPDQDJHPHQWLQJHQHUDO

by 2015, and this status had been achieved in over 71%

Transcending administrative boundaries through the

of surface water bodies and 78% of groundwater bodies

lens of the natural region of the river basin is much more

by 2011.Improvements in water quality and a more

effective in supporting green growth than a number of

reliable supply have resulted in increases in income,

fragmented interventions.

better health and an improved quality of life for people
in the Ebro Valley.

)LQDOO\5'DFWLYLWLHVDUHDOVRQHHGHGSDUWLFXODUO\
WR¿OOFXUUHQWJDSVLQNQRZOHGJHHVSHFLDOO\UHJDUGLQJ

Some of the lessons learned and challenges still

the relationship between pressures and impacts on

IDFLQJWKH(EUR5LYHU%DVLQ&RQIHGHUDWLRQDQGLWV

ecosystems and the effectiveness of the proposed

partners as they implement the Hydrological Plan are

mitigation or correction measures.

described below.

V. Lessons Learned and Conclusions

Integrated water planning and management have
contributed to green growth.

Setting the achievement of a good or fair ecological

The implementation of the WFD and its incorporation

status of the water bodies as the main objective of river

into the Spanish Water Act have expanded the range of

basin management plans in the European Union has

actions that support green growth. Actions such as those

EHHQDQLPSRUWDQWHOHPHQWLQWKH(EUR5LYHU%DVLQ

to protect the environment were already evolving under

Management Plan (Hydrological Plan, 2010-15) and

WKH(EUR5LYHU%DVLQ&RQIHGHUDWLRQ &+( &+(KDG

has helped make economic development compatible

experience in integrated water resources management,

ZLWKHQYLURQPHQWDOREMHFWLYHV%HFDXVHRIWKHNH\UROH

and the WFD encouraged a paradigm shift that has been
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incorporated into the current Hydrological Plan. As part

Measures for promoting green growth need

of the process, CHE has acquired a multidisciplinary

reinforcement.

technical staff, and has further opened the planning
process to public participation, resulting in a level of
ownership by stakeholders.

Spain suffered considerably from the economic shocks
in 2008 that undermined its fast-growing economy and
halted the expansion of its construction industry and the

CHE provides an example of transparency and of an

housing boom. While it is slowly emerging from the

open attitude to the different stakeholders involved in

recession, Spain has started to grow again, particularly

the planning process. The participants appreciate the

its service sector, fuelled by tourism and exports. To

improved transmission of information, collaboration with

keep the momentum going, reliable water supply is

other administration levels, and respect for user rights.

essential. In fact, throughout the period the Ebro region’s
experience and expertise with water-saving technology

The high level of confidence in the Automatic
Hydrological Information System (SAIH) mentioned

and sound planning helped the region weather the
economic downturns during the recession.

by many respondents has been a major success of the
planning process. Now the system will be used for early

All measures aimed at improving water use,

warning of floods and droughts, as well as for water

particularly in irrigation, and at controlling the

quality and water allocation purposes.

DVVRFLDWHG GLIIXVH SROOXWLRQ DUH YHU\ SRVLWLYH
modernization of irrigation, environmental measures

The river basin planning process has led to a view of

related to agricultural runoff, automation and control

economic development, environmental protection and

of water intakes. These measures are effective both

human well-being in a more holistic way. The integration

for enhanced productivity (potential new crops, more

of all actions in the framework of a comprehensive

efficient workforce and stable water supply) and for

management plan and Program of Measures has resulted

environmental improvement (less pollution getting to

in positive improvements in all three areas.

water ecosystems). Thus the potential to generate green
growth is very high.

Furthermore, preparation of the Ebro Hydrological
Plan has resulted in strengthening the institutions at

Current water legislation, even though its implementation

the river basin and sub-basin levels and has improved

still needs improvement, is a good instrument for

water resources management in general. Transcending

advancing towards cleaner production systems, and for

administrative boundaries through the lens of the natural

generating knowledge and technology to improve water

region of the river basin is much more effective in

XVHHI¿FLHQF\0RUHLQWHQVLYHXVHRIHFRQRPLFLQFHQWLYHV

supporting green growth than a number of fragmented

and tariff policy may be necessary to obtain the required

interventions. However, some interest groups continue

¿QDQFLDOVXSSRUWDQGFRVWUHFRYHU\

to lobby for their projects at the expense of others.
Compromise is essential in this type of consultative
process, and in the larger picture it has had positive

Technological improvements in modernizing

results for the Ebro region. This should be instructive to

the irrigation systems in the Ebro Valley played a

other basins in Spain and around the world.

substantial role in the good performance of agriculture
in the Ebro Valley, providing stability of production and
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income, largely supported by a reliable supply of water

the availability of reliable water is perceived as the

for irrigation. Modernization has been a political priority

critical factor underlying both the constraints to and the

for more than a decade, starting with the National

opportunities for economic growth in the region.

Irrigation Plan, 2002 and further consolidated with
an additional Emergency Plan for the Modernization

However, the economic crisis after 2008 caused

of Irrigated Areas, 2007). The result is a substantial

budget constraints that, along with other technical,

increase in drip irrigation (500,000 ha in 10 years)

administrative and political difficulties, delayed

WKURXJKRXW6SDLQ,QWKH(EUR%DVLQSULYDWHVHFWRU

and impeded approval and implementation of the

companies have been instrumental in developing and

+\GURORJLFDO3ODQ0DQ\PHDVXUHVUHTXLUHVLJQL¿FDQW

disseminating water-saving technologies. Continued

public investment, and budgetary constraints arising

involvement of the private sector in promoting water

from the economic crisis—or lack of assistance from

saving practices should be encouraged.

the government and competent authorities to cope
with water planning objectives—cast shadows on

Currently the procedure for approving the River

compliance with the Program of Measures.

%DVLQ0DQDJHPHQW3ODQLVYHU\FRPSOH[DQGSURQH
to causing delays. It would be useful to examine the

(FRQRPLFVHOIVXI¿FLHQF\LVDNH\HOHPHQWIRUZDWHU

possibility for simplifying the process at the basin level.

managers in driving the green economy. Another key

Several reforms are necessary for the proper use of

factor would be the better analysis of the economic,

ZDWHUEHFRPLQJDNH\JURZWKIDFWRUDGPLQLVWUDWLYH

environmental and social consequences of climate

simplification and a more rigorous and transparent

change and uncertainty. When a productive activity

accounting system; providing signs of water shortages;

depends on water, in a scenario of scarcity, it is necessary

regulated water markets that allow more efficient

to know the risks involved, and to have a mechanism for

uses from the social and economic points of view;

decreasing investments to reduce high risks.

an assessment of the environmental services of water
and associated ecosystems; and greater public-private
participation, properly supervised, and regulated.

The incomplete cost recovery for water services may
also constrain extension of water services to underserved
areas. However, it may be necessary to provide support

Finally, better coordination of water planning

to marginalized areas in the interest of the economic and

with other policies, including energy (more careful

social well-being of the Ebro Valley as a whole. Territorial

consideration of the role of water as an energy vector)

balance can be improved by developing irrigated areas in

and food (placing value on the Ebro role in offsetting the

marginal areas and mountain valleys. The Hydrological

water Spanish footprint) is also considered necessary.

Plan includes positive support systems for those marginal
areas in regard to cost recovery principles. Subsidies for

Adequate financial investment and cost recovery

marginal areas and valuation for ecosystem services are

are required.

still controversial issues among different water experts.
Compensation to people living in remote watershed areas

%\EXLOGLQJODUJHVFDOHZDWHUIDFLOLWLHVWRVXSSRUW
growth in agriculture, manufacturing, energy and

for their contributions to ecosystem services might have
positive economic, social and environmental results.

provision of drinking water, water policy has played
a role as an engine of growth in the region. Indeed
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Protection of water bodies is essential for green

to society; public examination of documents and

growth.

opportunity to discuss and suggest amendments;
and active participation of the concerned actors

In recent decades, environmental problems linked

(stakeholders) and users.

WRWKHXVHRIZDWHUKDYHHPHUJHG%\DGGUHVVLQJ
these problems, economic activity has become more

The level of active involvement has been particularly

sustainable and new positive externalities have

SURPRWHGLQWKH(EUR%DVLQDWGLIIHUHQWOHYHOVRI

appeared. This is the case for irrigation modernization

DFWLRQVFLHQWLILFH[SHUWLVHWKURXJKWKHHVWDEOLVKPHQW

and wastewater treatment, actions that have created new

of a specific working group to identify major water

MREVDQGHQKDQFHGHFRQRPLFHI¿FLHQF\

PDQDJHPHQWLVVXHVDQGFRQWULEXWHWRGH¿QLQJVWUDWHJLHV
of the Plan; stakeholders, by convening representatives of

Measures aimed at protecting the environment have

the main economic activities and of citizen’s groups; and

been effective in controlling diffuse pollution and

community, holding more than 100 meetings across the

agricultural runoff. The reduced level of pollution entering

basins, involving almost 3,000 representative of social

water ecosystems enhances the potential to generate green

and economic groups, irrigators, local authorities, and

growth.

other public entities and organizations.

7KHHQYLURQPHQWDOREMHFWLYHVVHWRXWLQWKH5%03V

User communities are supposed to have a say in

and the principle of no further deterioration of water

the type of water supply and sanitation facilities that

bodies may be understood as basic conditions for a

will be installed and the way they are managed at the

sound and balanced growth. Development options that

local level. The expansion of sanitation, sewerage and

are not compatible with the preservation of the status

wastewater treatment—particularly extension to small

RIZDWHUERGLHVFDQQRWIDOOXQGHUWKHFRQFHSWRIJUHHQ

and marginalized villages—is important for human well-

JURZWK$OWHUQDWLYHO\LQLWLDWLYHVWKDWDUHFDSDEOHRI

being, since improved water quality has a positive impact

generating economic growth and social welfare while

on human health and reinforces the natural and scenic

contributing to the improvement of water status would

values of the river. Enhanced water quality is essential

become paradigmatic actions in this regard.

for restoration of rivers, streams and wetlands, as well as
for new recreational activities (sailing, rafting, fishing,

For the future, more research and development

adventure tourism).

DFWLYLWLHVZLOOEHQHHGHGSDUWLFXODUO\WR¿OOFXUUHQWJDSVLQ
knowledge, especially regarding the relationship between

Public participation has been particularly important

pressures and impacts on ecosystems and the effectiveness

for increasing understanding of the trade-offs between

of the proposed mitigation or correction measures.

the environmental, economic, and social objectives
that need to be considered in water policy. Water has

Public participation can contribute to local

been the key to rural development, for example, by

development in rural areas.

providing alternative development opportunities such
as rural tourism. These ambitions sometimes conflict

WFD gives public participation a fundamental role

ZLWKWKHOLPLWHGFDSDFLW\RIUXUDODUHDVWR¿QDQFHWKHLU

in the achievement of its objectives. Three levels of

own water management projects or even to pay for

GLIIHUHQWLDWLRQDUHVWDWHGGLVVHPLQDWLRQRILQIRUPDWLRQ

the entire cost of the water services they receive. For
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this reason, with the support of public participation

Water administrators are not the direct producers

processes, the development of the river basin plan

of technology, although they need good technology

focused on identifying actions with the highest potential

to generate adequate knowledge to make intelligent

for promoting local development in sensitive rural

decisions. In this sense, spatial data infrastructures,

DUHDV7KHSODQQLQJSURFHVVDOVRDVVHVVHGDQGLGHQWL¿HG

monitoring systems in real time, using satellite imagery,

low-income areas where social objectives should be

numerical simulation models, and decision support

prioritized and exceptions to full cost recovery of water

systems have led Spain to occupy a privileged place

prices permitted.

in the world in terms of planning and integrated water
resources management systems within the physical

6XFKORFDOGHYHORSPHQWDFWLRQVLQFOXGH

framework of the river basin. Moreover, water scarcity
has also contributed to improving and modernizing

)ORRGFRQWUROPHDVXUHVVXFKDVLQIRUPDWLRQDQGHDUO\

irrigation and food production, improvements in

ZDUQLQJV\VWHPVÀRRG]RQHPDSSLQJDQGÀRRGULVN

industrial processes and in human supply. However

management plans. These will help minimize the risks

much work remains to be done.

of damage to property and persons;
(QKDQFHPHQWRIVFHQLFDQGODQGVFDSHYDOXHVRIWKH

The hydrological plans should generate technological

water environment, opening possibilities for leisure

innovation and growth in the green economy. It

and recreational uses; and

would be useful to assess the cost-effectiveness of the

$FWLYLWLHVUHODWHGWRZDWHUWKDWDUHH[SHFWHGWR

measures and action plans. This analysis would lead to

expand, such as golf, skiing, adventure sports,

a selective process of the most effective and economical

UHFUHDWLRQDOERDWLQJDQG¿VKLQJ

technologies to reduce pollution, and would generate
competition among companies to find solutions to

Ebro leads in technical and economic management

solve the main problems of the basin. This is already

tools, but much work remains to be done.

happening, but it would be desirable to expand it. The
experience of this planning process should accelerate

Technical staff and engineers working with the Ebro

this type of analysis leading to green growth.

&+(DQGWKHHQJLQHHULQJDQGFRQVXOWLQJ¿UPVZRUNLQJ
in the water sector, have accumulated a great deal of

The lack of adequate tools of economic analysis

expertise in water management during the past two

and knowledge gaps relating to the functioning of

decades. With broad expertise concerning water and the

water ecosystems and the need for better responses

environment, the Ebro region has become the center

to pressures and impacts may be hampering efficient

of water resources training and development. This has

policy measures and cost recovery strategies.

been recognized by the United Nations, which located
the UN-Water Decade Program on Advocacy and

Coordination and agreement among Autonomous

Communications in Zaragoza. From June to September

Communities and other stakeholders needs to be

2008 Zaragoza was the site of an International Exposition

strengthened.

on “Water and Sustainable Development”, and the region
has established a large number of technical institutes and
science and technology parks.

Divergence among water management objectives
from the various Autonomous Communities makes it
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difficult to apply homogeneous criteria under the river

District had alreadybeen implementing the Program of

basin unity principle. The Autonomous Communities

Measures.

generally favour getting increased allocations of
water for new irrigation projects and other uses. Thus,

There have also been delays in establishing and

FRQIOLFWVDPRQJWKH$XWRQRPRXV&RPPXQLWLHVDQGRU

FRQVWLWXWLQJWKH(EUR5LYHU%DVLQ:DWHU&RXQFLOZKLFK

stakeholders, territories and administrations have caused

is key to the planning process as the top of the whole

delays in approval of the Hydrological Plan. Looking

participatory framework. Therefore its constitution and

for agreement among all stakeholders can be time

functioning is essential. Considering that the composition

consuming and can delay the necessary decision-making.

of this new Water Council will be similar to the old one

Eventually the Plan will have to be approved with some

and pending the constitution of new Water Council. The

level of disagreement or compromise.

IRUPHU(EUR5LYHU%DVLQ:DWHU&RXQFLOVWLOOKDVDUROH
in monitoring, discussing and validating hydrological

In the late 2000s there was a serious threat of disintegration

planning documents and activity proposals emerging

of the river basin confederationsal together, with transfer

from the participatory process. It should be supported

of powers to the Autonomous Communities, as was

until the new Water Council is constituted.

WHPSRUDULO\WKHFDVHLQWKH*XDGDOTXLYLU5LYHU%DVLQ
in Andalusia. The temporary transfer of power was

The current second water planning process provides

eventually reversed by the Constitutional Court. The

an opportunity to correct the major mistakes and

tensions peaked at a critical moment during the planning

shortcomings of the planning model that was derived

process, and have been one of the main reasons for

from the Water Framework Directive. The need

the delays in the approval of plans in inter-community

for greater connection of the planning process with

basins.

management and operation of water resources systems
should be emphasized. The approaches need to be better

In general, however, it is clear that most of the

coordinated, and appropriate tools need to be developed

stakeholders appreciate the value of planning at the basin

to implement the Program of Measures and related

level, and it may be the case that delays needed to reach

legislation.

agreement strengthen the Hydrological plan in the long
run.
Recently-approved Hydrological Plan needs to be
implemented.
6SDLQKDVHQFRXQWHUHGFRQVLGHUDEOHGHOD\VLQ¿QDOL]LQJ
its hydrological plans under the EU WFD. Though they
should have been completed in December 2009, most
of the plans were approved only during 2013. Until late
February 2014, the Ebro Plan was still pending, but now
it has been approved. In the meantime, the Ebro Plan had
been endorsed by the Ebro district Water Council and the
1DWLRQDO:DWHU&RXQFLODQGWKHUHIRUHWKH5LYHU%DVLQ
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Annex A. Interviews

Interview 1

possibilities for highest quality-demanding supplies
and giving rise to new recreational activities (sailing,

Ebro is a semi-arid basin; this makes water a

rafting, fishing, adventure tourism). The restoration

critical element for economic activity and ecosystem

of rivers, streams and wetlands is also supported by

preservation and a key driver for green growth. In recent

enhanced water quality. All activities related to the

decades, environmental problems linked to the use

monitoring and decision-making based in real-time

RIZDWHUKDYHHPHUJHG%\VROYLQJWKHVHGLIILFXOWLHV

acquisition of data (SAIH). The reuse of irrigation return

economic activity has become more sustainable, and

flows, saving water and reducing pollution, like in the

new positive externalities have appeared. This is the case

FDVHRI%DUGHQDVLUULJDWHGDUHD$TXLIHUUHFKDUJHWREH

with irrigation modernization and wastewater treatment,

implemented in Alfamen groundwater body.

actions that create new jobs and enhance economic
HI¿FLHQF\

0DQ\PHDVXUHVUHTXLUHVLJQL¿FDQWSXEOLFLQYHVWPHQW
and budgetary constraints arising from the economic

The implementation of the WFD has been crucial

crisis cast shadows on compliance of the program of

to deepening into line of actions already in place that

PHDVXUHV2QWKHRWKHUKDQGGLYHUJHQFHDPRQJZDWHU

have now seen a major boost. CHE technical staff

policies from the various Autonomous communities

is multidisciplinary and has opened itself to public

may hamper the application of homogeneous criteria

participation, and taking into account new aspects to

under the river basin unity principle. The following

achieve good water status in most of the basin’s water

PXVWEHWDNHQLQWRFRQVLGHUDWLRQIRUPHDVXUHV(EUR

bodies. Now the approach to economic development

HP is comprehensive but budgetary allocation may

and environmental preservation is more holistic. More

be insufficient; and some regulatory measures are

than a concrete initiative, the integration of all actions in

important to ensure a more rational and flexible water

the framework of a comprehensive management plan

DOORFDWLRQVXFKDVHQYLURQPHQWDOIORZVOLPLWDWLRQWR

and program of measures is to be highlighted. In the

concessions periods, and rules for the joint exploitation

last 15 years, Ebro has passed from 30% to 45-50% of

of groundwater bodies.

sprinkler and drip-irrigated areas.
In the Ebro basin the agri-food complex and its activity

Interview 2

is closely linked to water, including irrigation, livestock
and agri-business. All measures aimed at improving the

From a holistic point of view, water use in the Ebro

water use in this complex are very positive, enhancing

basin is decisively contributing to sustainability and

productivity and, at the same time, reducing pollution

also to neutralize Spanish water footprint, also releasing

reaching water ecosystems. Thus the potential to

other territories from environmental impacts. Sanitation

generate green growth is maximized. Also sanitation

and water treatment, restoration of rivers, efficiency in

and wastewater treatment —particularly its extension

irrigation are also linked to improvements in environment

to minor villages— must be mentioned, opening

DQGJUHHQJURZWK+\GURORJLFDO3ODQLV¿UPO\FRPPLWWHG
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to green growth. The limiting factor is primarily the lack

administrative boundaries. Focusing through the lens of

RI¿QDQFLDOUHVRXUFHVEHFDXVHPRVWRIWKHLQYHVWPHQWVLQ

the natural region of the river is much more effective and

WKH3ODQDUHVWXUG\DQGORQJWHUPSUR¿WDEOHIRUVRFLHW\

EHQH¿FLDOWKDQDQXPEHURIIUDJPHQWHGLQWHUYHQWLRQV

as a whole.
The vast majority of measures are strictly related

Interview 3

to green growth. Approximately 54% are focused
on achieving environmental goals and so closely

In the past two decades Ebro, in partnership with

UHODWHGWRJUHHQJURZWKZDVWHZDWHUWUHDWPHQWWKH

regions and users, has driven water management to the

modernization of irrigation schemes avoiding diffuse

concept of sustainable development and green growth.

pollution, environmental checks for irrigation areas,

CHEbro website, the information provided and its

ZDWHUPHWHULQJDQGZDWHUUHXVH2WKHUDFWLRQVLQWKH

approach is proof of this change. Firstly oriented solely

PHGLXPDQGORQJWHUPKDYHDVLJQL¿FDQWJUHHQJURZWK

to infrastructure investment (this was 50 years ago),

HIIHFWZDWHUPDQDJHPHQWQHWZRUNVHQKDQFHPHQW

secondly integrating exploitation, and from the 1990s

RIZDWHUUHJXODWLRQ5'LQLWLDWLYHVSDUWLFXODUO\

evolving to water management (professionals from

the assessment of the impacts of measures on water

many disciplines have been incorporated). In parallel,

environment. A fundamental aspect of green growth is

last improvements in infrastructure supply are under way,

the management of water as a renewable energy vector.

completing pending regulations; but most work is being

Water management and energy management must be

developed towards management, to improve efficiency

coordinated.

DQGDOORFDWHUHVRXUFHVLQDPRUHHI¿FLHQWPDQQHU

Currently there are gaps of knowledge regarding the

Water law has evolved in a very positive way, both the

functioning of water ecosystems. Also the effects of a

state and regional levels. Paradigm has changed from

massive water reuse intended to protect the fragile water

a static definition of water rights to water planning and

environment of the Ebro must be analyzed. The use of

management. Moreover, discharge fees have allowed

renewable energy sources in water management and

Autonomous Communities to develop very good

the use of water as an energy vector. Sustainability of

infrastructure and better management of wastewater

energy can be even more important than water, and the

treatment and sanitation. The risk of the basin unity

later can be essential for a proper management. SAIH

principle being lost and substituted for Autonomous

and SAICA networks are also important innovations.

Community powers was stopped by Constitutional
Court. This has been positive for the predominance (and

The main obstacle is the lack of budgetary compromise

modernization) of management over simply building

from the government and competent authorities to cope

new infrastructures and, thus, for green growth. Powers

with water planning objectives. The completion of the

in the Confederation Water Council is roughly distributed

Plan must entail a monitoring and surveillance such that

in one third for Central Government, one third for

the expected environmental objectives should condition

Autonomous Communities and the remaining one for

administrations budgets. The most important aspect is

users. Counterbalance among parts and the participation

compatibility between water management and energy

of users in the decision making processes guarantee the

PDQDJHPHQW7KHLQVWLWXWLRQDOVWUHQJWKHQLQJRI%DVLQ

future enforceability of the agreements. Certain issues

2UJDQL]DWLRQVDQGULYHUEDVLQPDQDJHPHQWWUDQVFHQGLQJ

should be improved, particularly the coordination among
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agricultural, energy and water policies. The concept is that

modules. Models have also helped to better manage

the water must be at the service of other sectors; inputs and

droughts and floods. All these tools influence green

coordination are needed to be more helpful in this regard.

growth through enabling better management of water
so that more resources are available and decisions are

Ebro must put emphasis on many issues at a time,

taken on more solid grounds. Finally, improvements

e.g. quantity and quality problems must be faced

have been made in domestic water supply, by means

jointly. Pending regulations in some specific locations

of infrastructure providing best quality resources for

must be completed since they help water allocations

strategic demand (Zaragoza, Pamplona, Huesca and

in a compatible way, for both the needs of ecosystems

Lleida).

and productive uses. Interventions on quality are also
important for a sound and sustainable green growth.

7KHXVHRIWKHEDVLQDVDPDQDJHPHQWXQLWKDV¿QDOO\

7KUHHOLQHVRIZRUNKDYHWREHPHQWLRQHG DQHI¿FLHQW

been preserved. The water cycle is poorly funded, also

allocation of resources so that applications that are not

WKH&RQIHGHUDFLyQ &+( :LWKWKHDYDLODEOHEXGJHWLW

VXVWDLQDEOHRUWRRLQHI¿FLHQWWRJHQHUDWHHQRXJKJURZWK

is difficult to maintain a high technological level, such

may be put out of consideration; 2) sanitation and water

DVIRUDSSURSULDWHOHYHOVRIVHFXULW\LQGDPVODERUDWRU\

treatment that must be expanded to smaller towns, but

and control networks; an expert and multidisciplinary

on an adequate scale and financial and maintenance

professional team that manages and knows both surface

scheme; 3) the modernization of irrigation understood as

water and groundwater quantity and quality. Also urban

a way to avoid over use and diffuse pollution so that no

water supply system is underfunded. The price of

insecticides or fertilizers reach the water ecosystems. In

water does not adequately cover costs of water services

this regard the modernization of irrigation is essential.

(including operation and maintenance of hydraulic
works) nor reflect environmental externalities. A

The Automatic Hydrological Information System

moderate increase of the prices could be enough, but it

(SAIH) and Automatic Quality Information System

LVYLWDOWRDYRLGDFFXPXODWLRQRI³PDQDJHPHQWGH¿FLW´

(SAICA) are sources of data that have enabled managers

that would hamper green growth. There are also risks

to make decisions on an informed basis. SAIH’s

of predominance of economic interests, potentially

HIIHFWLYHQHVVZDVWHVWHGE\WZRVXFFHVVLYHÀRRGVLQWKH

deteriorating social and environmental balance. Some

¿UVW\HDURIFRPPLVVLRQLQJ  DQGLWFDQEHVDLGWKDW

rural and mountain areas have a special sensitivity.

the damage avoided in both events served to pay for the
HQWLUHLQVWDOODWLRQ7KH%LRORJLFDO4XDOLW\1HWZRUNV UHG

The coordination of water planning with energy and

CEMAS) are also enabling a much better understanding

agri-business must be improved. Modernized irrigated

on issues of water quality and its impact on ecosystems.

areas are now more energy dependent. The life cycle

Many new challenges have arisen in water planning and

of the whole process should be taken into account.

management, as a consequence of the implementation of

Moreover, the social and environmental costs are not

the Water Planning Instruction and European Guidance

ZHOOLQWHJUDWHGLQWKH¿QDQFLQJ,QWKLVVHQVHGLVWLQFWLRQ

Documents. The determination of environmental

should be made between types of irrigation, for example,

flows have been established to evaluate the needs of

which are competitive and which have a social purpose.

ULYHUFKDQQHOVDQGHFRV\VWHPV2WKHUH[DPSOHVRI

Coordination mechanisms as well as the various aspects

WHFKQRORJLFDOWRROVVROXWLRQVDUHPDWKHPDWLFDOPRGHOV

RIVRFLRHFRQRPLFDQDO\VLVDUHQRWVXI¿FLHQWO\H[SOLFLW

for the simulation of water allocation strategies, water

Greater emphasis on a more ambitious dam safety and

quality and quantity modeling, including snow melting

maintenance program would be necessary.
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ZKHUHDSSOLHG 6HJXUD*XDGLDQDDQG-~FDU ZLWKOLWWOH

Interview 4

actual reallocation except during some drought periods.
The advantage of the Ebro basin is that the pressure of

From the legal realm, the most important event has been

population and economic activities is not high. Agriculture

avoiding the disintegration of the confederations, which

is not very intensive in relation to other models along the

had begun in Guadalquivir, and tried in the Douro and

Mediterranean coast (e.g. greenhouses), with less pressure

WKH-~FDU7KHVHWHQVLRQVKDYHKDGPXFKLPSDFWRQWKH

on the extraction and waste management and reduced

delay of planning documents.

pesticide and nutrient loading. The basin is therefore in
good status in comparative terms with other Spanish

Regarding administrative reforms, works intended

basins. The Confederation does a very good job managing

to have a register of concessions and land use are very

ZDWHUUHVRXUFHSUREDEO\WKHEHVW5%2RI6SDLQDORQJ

important. Without collaboration of users, registration

ZLWK-~FDU$QRWKHUSRVLWLYHIHDWXUHLVFRRSHUDWLRQ6SDLQ V

LVGLI¿FXOWHVSHFLDOO\IRUJURXQGZDWHU7KHSULQFLSOHRI

advantage over other countries is the institutional aspect.

public participation in the sense of enhancing citizens'

8VHUVDUHZLWKLQWKH5%2DQGDUHLQYROYHGLQGHFLVLRQ

concern is more a matter of marketing. What really

making, so that agreements are prone to be implemented

matters is the cooperation of stakeholders, those who

and this is a key condition for moving towards sustainable

must take care of the resource.

development and green growth. The predominance of
surface water and irrigation communities also facilitates

They have more concerns beyond investing in

cooperation and the adoption of reasonable policies.

modernization expansion, except in cases such as

Collective action in groundwater is more complex

irrigated areas motivated by social concerns. With

although in Spain there is a very good example of

regard to energy policy, hydropower is well developed

cooperation in the Eastern Mancha aquifer.

and there is not much remaining potential, while
the development of renewable energy has slowed

The Confederation follows the guidelines of the Central

down dramatically. Water prices as a measure for

Government. WFD emphasizes the environmental

better allocation may work for urban supply but not

aspects. Even before WFD major investments were made

for irrigation because water is a communal good.

in sanitation and wastewater treatment plants, leading to

To be effective prices should increase to such levels

lower pollution. After the National Irrigation Plan, €6,000

that impact for the sector would be very serious. In

million were invested in irrigation modernization, helping

the Ebro, with corporate management it has been

to reduce both point and nonpoint pollution and salinity.

possible to reduce allocations by agreement in drought

It must be pointed out that irrigation modernization

periods. Cost recovery makes sense, but not prices as a

increases efficiency but reduces the quantity of water

mechanism for reallocation. Institutional arrangements

in the basin; this is demonstrated by several studies.

among stakeholders are more useful than demand

Irrigation modernization should be linked with reduction

management (the option postulated in the European

in concessions, but this is complex. WFD has been

&RPPLVVLRQ¶³%OXHSULQWIRU:DWHU´ 

formulated by northern European countries and focuses
RQTXDOLW\SUREOHPVDQGÀRRGLQJ%\FRQWUDVWGURXJKW

Modernization of irrigation schemes, sanitation

LVQRWDGGUHVVHGE\:)'QRUDUHHQYLURQPHQWDOÀRZV

and water treatment (even reaching tertiary treatment

which in Spain were already considered in the previous

when necessary) account for most of the budget. The

Hydrological Plan. Water exchange centers are possible

protection of the delta should not be at the expense

after 1999 Water Act but have not worked as expected

of the rest of the basin ecosystems. There are small
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measures in budgetary terms, which are important, such

The Hydrological Plan represents a breakthrough in

as properly maintaining SAIH, hydrological and forest

public awareness and in the design of improvements

protection, river restoration, control of water intakes.

aimed at green growth. However, we must be critical and
not be complacent for these improvements to continue.

SAIH, wastewater treatment, modernization and

Several reforms are necessary for the proper use of

automation of distribution networks, especially in

ZDWHUEHFRPLQJDNH\JURZWKIDFWRUDGPLQLVWUDWLYH

irrigation. (The collaboration with the administration has

simplification, a more rigorous and transparent

VRPXFKSRWHQWLDOSUHFLVHNQRZOHGJHRIQXWULHQWVUHWXUQ

accounting system providing signals of water shortage;

IORZV 5LHJRVGHO$OWR$UDJyQ¶,UULJDWRUV&RPPXQLW\LV

regulated water markets that allow to assign more

introducing renewable energy but recent cuts in subsidies

efficient uses from the social and economic point of

PDNHLWGLI¿FXOW9DOXDWLRQRIHFRV\VWHPVHUYLFHVLVEHLQJ

view, an assessment of the environmental services of

promoted by the European Union and worldwide. It is one

ZDWHUDQGDVVRFLDWHGHFRV\VWHPVDQGJUHDWHUSXEOLF±

element but the political decision-making will not address

private participation - properly supervised and regulated.

the value of ecosystems. Again, institutions are the key for

Economic self-sufficiency would be a key element for

ensuring sustainability. Management is good, pressure is

management entities in driving the green economy.

moderate and no major obstacles are present in the Ebro

Another key factor would be better understanding of

basin, especially in comparative terms with other basins.

climate variability and hydrological uncertainty and

More emphasis should be placed on diffuse pollution

analyzing the economic, environmental and social

from the knowledge obtained from the network to control

consequences. When a productive activity depends on

irrigation return flows. It might be interesting to involve

water, in a scenario of scarcity, it is necessary to know the

allocation boards, irrigators and autonomous communities.

risks involved, and to have a mechanism for decreasing
investments to reduce high risks.

Interview 5

The hydrological plans should be generators of
technological innovation and therefore growth in the

The water-related economic activity improvement

green economy. However, for reasons already discussed,

LV WZRIROG LQFUHDVHG HIILFLHQF\ LH OHVV ZDWHU

WKHUHLVVWLOOPXFKHIIRUWUHTXLUHG2QHRIWKHPDLQ

per unit of production, and improvements in the

mechanisms would result from adequately addressing

WUHDWPHQWRIZDWHUHIÀXHQWIURPSURGXFWLRQSURFHVVHV

the cost-effectiveness of the measures and action plans.

These improvements were present in the productive

This analysis would lead to a selective process of the most

processes and at treatment stage, as well as in the

effective and economical technologies to reduce pollution.

research and manufacturing of equipment, such as

This would generate competition among companies by

membranes, intelligent multi-parameter sensors, bio

providing the market for advanced mechanisms to solve

regeneration, etc. Regulations on water, even though

the main problems of the basin. This is already happening,

their implementation still needs improvement, is are

EXWLWZRXOGEHGHVLUDEOHWRLPSURYH7KH¿UVWH[SHULHQFH

a good instrument for advancing cleaner production

of this planning process will, no doubt, accelerate this

systems and to generate knowledge and technology to

type of analysis and thus green growth. Furthermore,

help move in the right direction. More intensive use of

the crosscutting nature of hydrological plans represents

economic and financial instruments are missing and

an opportunity to generate innovative synergies in many

could give further impetus in this direction.

other sectors of the economy necessarily in line with
environmental improvements.
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Hydraulic administrations are not direct producers

derived from the Water Framework Directive. The

of technology, although they need good technology

need for greater connection of the planning process with

to generate adequate knowledge to make intelligent

management and operation of water resources systems

decisions. In this sense, spatial data infrastructures (IDS

should be emphasized. The approaches are still poorly

Ebro), monitoring systems in real time, using satellite

coordinated, because the powers are fragmented and

imagery, numerical simulation models and decision

very difficult to harmonize properly. For example, the

support systems have led Spain to occupy a privileged

Program of Measures should be greatly improved both

place in the world in terms of planning and integrated

at the design phase and for the generation and selection

water resources management, within the physical

of alternatives, and for funding for their implementation.

framework of the river basin. Moreover, water scarcity

Also a more productive approach to water, which would

has also contributed to improving and modernizing

require a broader vision, is relevant. This is because,

irrigation and food production, improvements in

although water planning is essentially preventive,

industrial processes and in domestic water supply.

Spain currently does not have the appropriate tools

However much remains to be done. The main problems

for the implementation of the legislation it generates.

RIWKHEDVLQUHIOHFWHGLQ,QWHULP2YHUYLHZRIWKH

Unresolved problems and externalities, generated around

6LJQL¿FDQW:DWHU0DQDJHPHQW,VVXHVDUHQRWEHLQJPHW

the environmental aspects of water, force us to broaden

at the right pace.

the focus. It is also necessary to raise additional resources
for knowledge, economic analysis and dialogue. There

7KHWZRPDLQREVWDFOHVWRSURPRWHJUHHQJURZWKDUH

is no reasonable comparison between the importance of

first the incomplete recovery of the real costs of water

water and the relatively small resources allocated to its

WKDWZRXOGSURPRWHLQQRYDWLRQVLQZDWHUHI¿FLHQF\DQG

management.

links with the energy sector, and would generate a healthy
and productive competitive in water supply access.
Second, more and better governance that would address
the real challenges together is needed. It should be
approached with maturity, sharing the same information
and knowing the uncertainties, with no hidden interests,
distortions or exaggeration of some positions. It must be
assumed that environmental issues are constraints that
must not be exceeded if we are to ensure sustainable use
of water. This will encourage innovations that tend not
only to help the green economy, but also to help what is
now called the blue economy. The latter is nothing more
than an attempt to replicate the behavior of nature, where
everything is recycled and reused to generate wealth.
This is strongly related to eco-design that should be
incorporated into the Hydrological Plan.
Probably the current second water planning process
provides an opportunity to correct the major mistakes
and shortcomings of the planning model that was

Spain Ebro River Basin: Sound Water Planning Supports Green Growth
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Executive Summary

of dockyards, factories, and warehouses, increased
pollution of the estuarine waters. The results were
GHYDVWDWLQJWKHHVWXDU\WXUQHGLQWRDVKDOORZGHDG

Turkey is the 18th largest economy in the world with

lagoon where the boats could not move, where there

a Gross Domestic Product of US $786 billion in 2012,

were no living species, and the smell from anaerobic

1)

DFFRUGLQJWRWKH:RUOG%DQN It is among the founding

degradation could be detected for a radius of several

PHPEHUVRIWKH2UJDQL]DWLRQIRU(FRQRPLF&RRSHUDWLRQ

km.

DQG'HYHORSPHQW 2(&' DQGWKH*JURXSRIPDMRU
economies. Turkey’s economy has been quite resilient

The Golden Horn rehabilitation project, implemented

despite several slowdowns in economic growth, most

by the Greater Istanbul Municipality from 1995 to

recently during the global economic crisis in 2008.

2003, has made significant progress in restoring and

In 2012, the per capita income topped US $10,600

revitalizing the historic and cultural features of the

(current prices), unemployment had fallen to 8.5% of

Golden Horn and surrounding area.

the workforce, and inflation had been brought under
control.2)

The project, aimed at improving water quality and
QDYLJDWLRQLQWKHHVWXDU\KDG¿YHSKDVHVLQYHVWLJDWLRQ

The Golden Horn case study tells the story of the

dredging; construction of wastewater facilities;

restoration of an extremely important and internationally

landscaping; and repurposing the area as a tourism

VWUDWHJLFZDWHUZD\WKDWÀRZVWKURXJK,VWDQEXO7XUNH\¶V

and cultural destination. Much of the initial work was

economic hub and largest city. Turkey is located on the

concentrated in dredging the Golden Horn and preventing

crossroads of Europe and Asia, and the water connection

sewage from entering by collecting and sending it to a

WKDWUXQVWKURXJK,VWDQEXOH[WHQGVIURPWKH%ODFN6HD

treatment facility. Then the landscaping and repurposing

WKURXJKWKH%RVSRUXVVWUDLWWKH6HDRI0DUPDUDDQG

of this strategic and historic waterway became an engine

the Dardanelles, allowing a natural connection between

for economic growth. As a result of the project, water

WKH0HGLWHUUDQHDQDQGWKH%ODFN6HD7KH*ROGHQ+RUQ

quality in the estuary has improved, while the tourism

+DOLo HVWXDU\LVDKLVWRULFLQOHWRIWKH%RVSRUXVVWUDLW

potential and recreational areas have increased.

dividing the city of Istanbul and forming the natural
KDUERXUWKDWKDVVKHOWHUHG2WWRPDQDQGRWKHUVKLSVIRU
thousands of years.

The urban transformation of Istanbul around the
Golden Horn succeeded as a result of many intersecting
elements, including strong political support, a variety of

The Golden Horn estuary had been an industrial

measures working together to restore the water quality,

region since 1937, and green areas were destroyed

and many actors on all levels working in tandem to

through inappropriate city planning. The industrial zone

transform the waterfront from an industrial area to a

came with disadvantages, including overpopulation and

cultural and educational center. A concerted effort was

increased pollution in an area with no infrastructural

made to preserve the authenticity of historical and

SODQQLQJ%\WKHH[WHQVLYHLQGXVWULDO]RQHDURXQG

industrial structures, while repurposing them for new

the Golden Horn, along with the active operation

functions.

 :RUOG%DQN&RXQWU\2YHUYLHZ7XUNH\KWWSZZZZRUOGEDQNRUJHQFRXQWU\WXUNH\RYHUYLHZ
 KWWSGDWDEDQNZRUOGEDQNRUJGDWDYLHZVUHSRUWVWDEOHYLHZDVS[
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The ecological rehabilitation of the estuary encouraged

KLVWRULF%DODW%D]DDUZDVUHQRYDWHGLQFRQVXOWDWLRQZLWK

a flourishing of the service sector. Recreational

shop-owners. To ensure long-term sustainability, a solid

attractions, museums, and universities replaced the

waste management strategy was developed, and meetings

industrial facilities along the shore. The ecological

to raise awareness were conducted for the local people.

restoration of the Golden Horn has facilitated urban

Residents were given special solid waste bins and the

transformation projects with social, economic, and

Fatih District Municipality formed a team for collecting

cultural impact.

solid waste from the residents in the neighbourhood.

6RPHRIWKHOHVVRQVOHDUQHGZHUHWKHIROORZLQJ

The project drew on innovative ideas for repurposing
and renovation.

A diversity of actors was needed to make the
Many private businesses and individuals came up

project work.

with innovative ideas for repurposing and reusing some
There was a mixture of public and private actors that

of the run-down facilities that led to solid economic

had an impact on the economic and social performance

LQYHVWPHQWV)RUH[DPSOH5DKPL.Ro0XVHXPZDV

of the project over time. Some of the diverse actors

RQHRIWKH¿UVWSULYDWHPXVHXPVLQ,VWDQEXO7KLVZDV

LQYROYHGLQWKHPXOWLIDFHWHGORQJWHUPSURMHFWLQFOXGHG

followed by a number of other private museums that

the Istanbul Metropolitan Municipality, the Fatih District

opened between 2000 and 2010. The total revenue

Municipality, the European Union, private enterprise,

of private museums reached US $33 million in 2010,

and local communities. In the Golden Horn ecological

compared to US $5 million in 2000. The theme park

restoration project, ISKI and the Istanbul Metropolitan

Vialand was built over an old quarry filled with the

Municipality were the lead actors, with limited

PXGDQGGHEULVUHPRYHGE\GUHGJLQJ2WKHULQQRYDWLYH

involvement of the private sector and the civil society.

H[DPSOHVLQFOXGHDQHOHFWULFLW\SRZHUSODQWWKDWZDV
turned into an energy museum; an old fez factory
became a cultural center; and a cigarette company was

Urban transformation requires the involvement

transformed into a university campus. This type of

and commitment of communities in keeping the

innovative repurposing preserves the authenticity of the

environment clean.

region and saves money on construction.

The participation level of stakeholders in the Golden
Horn project varied. Local people, private sector,

Residents may not be direct beneficiaries of
waterfront facilities.

DFDGHPLDDQG1*2VKDYHEHHQFRQVXOWHGWRYDU\LQJ
degrees and were informed properly at different phases

The Golden Horn project has made a significant

RIWKH3URMHFW%XWWKHRYHUDOOHIIHFWLYHQHVVRIWKH

contribution to the region through the construction of

community-centred institutions remained low. A positive

high-level education institutions, rowing clubs, cultural

example of community participation comes from the

centers and museums. Considering that these educational

)HQHU%DODWUHKDELOLWDWLRQSURMHFWZKLFKZDVFRPSOHWHG

and cultural facilities are open to the public and are not

in 2008. In total, 121 old buildings were renovated, a

exclusive to inhabitants of the Golden Horn, it should be

multifunctional social center was opened that serves

QRWHGWKDWORFDOUHVLGHQWVPD\QRWEHGLUHFWEHQH¿FLDULHV

for public meetings and educational activities, and the

of the renewal process. In fact, many people were
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displaced from their homes and their jobs when the

to Turkey as a whole. Citizens need to recognize the

demolition and renovation of old buildings was carried

YDOXHRIZDWHUPRUH%HWWHUWHFKQRORJLHVIRUZDWHU

RXW:KLOHORFDOUHVLGHQWVPD\EHVHFRQGDU\EHQH¿FLDULHV

treatment, storage, transfer, and monitoring are essential

it is important to include them in the planning process.

to bring about water savings. Citizens, municipalities,
IDUPHUVDQGFRPSDQLHV±HYHU\DFWRUVKRXOGSD\PRUH

Improvements in the Golden Horn’s ecosystem

DWWHQWLRQWRSURGXFHPRUHZLWKOHVVZDWHU%LJFLWLHV

and marine environment need to be reinforced

VXFKDVøVWDQEXOVKRXOGKDQGOHOHDNDJHSUREOHPVLQDQ

with stronger air and water quality regulations.

effective way to save every single drop of water.

The project had a positive impact on marine life

Better coordination among government and other

and biodiversity and resulted in an increase in the

actors is needed for improved water management,

fish population. A large increase in number of aquatic

especially at the basin level.

species has been observed, and hand-line fishing,
which was absent from the region for a long time, is

At the institutional level, coordination is needed

again contributing to the well-being of local residents.

among public bodies as well as across the private

Despite improvements in the environment, however,

sector, universities, and civil society in order to make

7XUNH\SHUIRUPVEHORZWKH2(&'DYHUDJHIRUDLUDQG

more informed decisions. There have not been well-

water quality. Therefore, Turkey’s strong economic

organized water management plans in Turkey in the

performance needs to be reinforced with focused air and

past, but in the lead up to EU accession, river basin

water quality regulations to improve the quality of life.

management plans will be implemented in the coming
years. Thus, it is expected that a more holistic and

Political success of the project needs to be

inclusive water management system will be developed.

combined with social and economic policies.

The establishment of the Ministry of Forestry and
Water Affairs and SUEN strengthens Turkey’s attention

%HFDXVHRIWKHVRFLDODQGHFRQRPLFWUDQVIRUPDWLRQ

to water management at the national and international

that has taken place around the Golden Horn, the district

levels and expands its collaboration with global actors.

SURYLGHVSROLWLFDOLQÀXHQFHDVLWFDQEHSURPRWHGERWK

Turkey will have to apply the river basin management

by local and central government politicians. Revival of

plans carefully and consider varying conditions of each

this once environmentally devastated urban center is a

basin in order to achieve reasonable tradeoffs and meet

remarkable political success as long as it is combined

the particular needs of basins.

with fairly implemented social and economic policies.
Improved water saving and reuse technologies can
help to meet the future water demand for the city
of Istanbul and Turkey.
While Istanbul has made good progress in terms of
water supply and treatment, improved water saving
and reuse technologies could help meet future water
demands for the city. The same measures can be applied
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ORQJWHUPEHQH¿WVLQWHUPVRISXEOLFKHDOWKDQGZHOO

I. Introduction

being, economic growth and improved livelihoods,
and environmental protection. In urban areas, restored

1. Purpose of the Case Study

waterfronts can become lively and popular catalysts
Throughout the period since the UN Water Conference

for economic growth and urban revitalization. When

was held at Mar del Plata, Argentina in 1977, water

people get back in touch with their rivers, lakes, and

resources have been at the center of international

seas, they take better care of those ecosystems in line

discussions on economic and social development.

with conservation and sustainable development efforts.

Water was a key chapter in Agenda 21, the outcome of

The Golden Horn is considered a good example of

Conference on Environment and Development (UNCED,

Water and Green Growth, and it is thus included as

Rio de Janeiro, June 1992). Since then the United Nations

part of the Water and Green Growth (WGG) project,

and the international community have considered water

being jointly undertaken by the World Water Council

as essential to the attainment of sustainable development.

(WWC) and the Government of the Republic of Korea.

Moreover, the concept of sustainable development

The WGG project, initiated in November 2010,4)

ZDV WKH FRUQHUVWRQH RI 81&('7KH %UXQGWODQG

began collecting case studies and developed a policy

Commission defined that concept in 1987, and ever

framework. The first edition of the Water and Green

since, it has been accepted that development must include

Growth study was launched at the sixth World Water

not only economic growth, but also environmental and

Forum in Marseille, France in March 2012.5) The case

social dimensions.3)

VWXG\RQ³5HKDELOLWDWLRQRIDQ8UEDQ(VWXDU\*ROGHQ
Horn” was included in the first edition; the expanded

In addition, innumerable international conferences

case study included here is an input into phase II of the

outside of the United Nations system on different aspects

project, leading up to the Seventh World Water Forum

of water resources management have been held to build

in Daegu, Republic of Korea in 2015. Preparation of

a consensus and cooperation over the years. Among

the case study has been supported by the World Water

the most prominent are the annual World Water Weeks

Council and the Government of the Republic of Korea,

convened in Stockholm since 1991, and the triennial

the organizers of the Forum.

World Water Forums convened by the World Water
Council every three years since 1997. The Fifth World
Water Forum was held in Istanbul, Turkey in 2009.

2. Case Study Context

The case study on “Rehabilitation of an Urban

Restoration of an urban ecosystem is required

(VWXDU\WKH*ROGHQ+RUQ ,VWDQEXO7XUNH\ ´LVDQ

when it has deteriorated or been degraded over a

example of how the restoration of a water-related

long period of time by pollution and development-

ecosystem and water quality improvement provide

induced environmental degradation, such as siltation.

 7KH :RUOG &RPPLVVLRQ IRU (QYLURQPHQW DQG 'HYHORSPHQW OHG E\ 1RUZHJLDQ 3ULPH 0LQLVWHU *UR +DUOHP %UXQGWODQG
produced Our Common Future 2[IRUG8QLYHUVLW\3UHVV DOVRNQRZQDVWKH%UXQGWODQG5HSRUWDVDQLQSXWWRWKH8QLWHG
1DWLRQV&RQIHUHQFHRQ(QYLURQPHQWDQG'HYHORSPHQWKHOGLQ5LRGH-DQHLUR%UD]LOLQ-XQH
 :**LVGH¿QHGDVWKH JURZWK FRQFHSWWKDWHPSKDVL]HVWKHUROHRIZDWHULQWHUPVRIDFKLHYLQJHFRQRPLFZHOOEHLQJDQGVRFLDO
equity coupled with protection and revitalization of ecosystems.
5) Government of Republic of Korea and World Water Council. 2013, March. Water and Green Growth Edition 1. www.
waterandgreengrowth.org.
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Ecosystem destruction causes problems that lead to

7KHSURMHFWKDG¿YHSKDVHVLQYHVWLJDWLRQGUHGJLQJ

GHFOLQHLQQDYLJDWLRQ¿VKHULHVKHDOWKSURGXFWLYLW\DQG

construction of wastewater facilities; landscaping;

commerce. It also generates direct costs for dredging

and repurposing the area as a tourism and cultural

and clean-up.

destination. Much of the initial work was concentrated
in dredging the Golden Horn and preventing sewage

7KH*ROGHQ+RUQ>7XUNLVK+DOLo PHDQLQJ*XOI RU

from entering it by collecting it and sending it to a

$OWÕQ%R\QX] OLWHUDOO\*ROGHQ+RUQLQ7XUNLVK@LVD

treatment facility. Then the landscaping and repurposing

KLVWRULFLQOHWRIWKH%RVSRUXV DOVRVSHOOHG%RVSKRUXV 

of this strategic and historic waterway became an

dividing the city of Istanbul and forming the natural

engine for economic growth. As a result of the project,

KDUERXUWKDWKDVVKHOWHUHG2WWRPDQDQGRWKHUVKLSVIRU

water quality in the estuary has improved, while the

6)

thousands of years.

tourism potential and recreational areas have increased.

The Golden Horn estuary has been an industrial
region since 1937, and green areas were destroyed

3. Case Study Methodology

through inappropriate city planning. The industrial zone
came with disadvantages, including overpopulation and

The Golden Horn Restoration of an Urban Estuary

increased pollution in an area with no infrastructural

case study explores the transformation of a historic urban

SODQQLQJ%\WKHH[WHQVLYHLQGXVWULDO]RQHDURXQG

waterway from a polluted sewage dump into the center

the Golden Horn, along with the active operation

of vibrant economic activity. The case study examines

of dockyards, factories and warehouses, increased

exogenous factors and water institutions at the national

pollution of the estuarine waters. The results were

and local levels that have had a major impact on the

GHYDVWDWLQJWKHHVWXDU\WXUQHGLQWRDVKDOORZGHDG

restoration of the estuary and have fueled the rapid

lagoon where the boats could not move, where there

economic growth experienced in Istanbul. The work was

were no living species and the smell from anaerobic

undertaken based on an institutional approach developed

degradation could be detected for a radius of several

under the Water and Green Growth project supported

km.

by the World Water Council and the Government of the
Republic of Korea. Details on the institutional approach

The Golden Horn rehabilitation project is a

and methodology can be found in the Lake Sihwa Water

multidimensional plan aimed at improving water quality

Quality Improvement project case study.7) The present

and navigation in the estuary. The project, implemented

research explores the exogenous economic, social,

by the Greater Istanbul Municipality from 1995 to 2003,

political, environmental and technical factors that drive

KDVPDGHVLJQL¿FDQWSURJUHVVLQUHVWRULQJDQGUHYLWDOL]LQJ

water resources planning and management processes. It

the historic and cultural features of the Golden Horn and

examines how the institutional framework in the water

surrounding area.

and related sectors contributed to green growth.

 &RDVWOHDUQ%ODFN6HD:DWHU4XDOLW\0DQDJHPHQW&DVH6WXG\RI*ROGHQ+RUQ +DOLo ±,VWDQEXO7XUNH\KWWSZZZFRDVWOHDUQ
RUJZDWHUBTXDOLW\BPDQDJHPHQWFDVHVWXGLHVJROGHQBKRUQBKDOLFSGI
7) Research Center for Water Policy and Economy at K-water Institute. 2013, Sept. Lake Sihwa Water Quality Improvement
Project: A Water and Green Growth Case Study Report. Daejeon, Republic of Korea.
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The analytical framework used in the study is based on

IV examines water resources governance, policy, law

the work of Saleth and Dinar (2004) in The Institutional

and institutions in Turkey and the Istanbul Metropolitan

Economics of Water. The framework was the basis for

Municipality (IMM), including local water governance

evaluating the water-related projects’ outcomes resulting

structures. Information and statistics from international,

8)

national and local sources, and from independent

from changes in policies and institutions.

academic studies, provide an overview of the situation in
The questionnaires presented to representatives of the

the country and the urban area.

main water-related institutions and other stakeholders
in Turkey and the Greater Istanbul Municipality were

Finally, the impact and performance of the various

developed to reflect that framework. Saleth and Dinar

elements of the restoration and management plan for the

GH¿QHDZDWHULQVWLWXWLRQWREHDQHQWLW\GH¿QHGLQWHUDFWLYHO\

restoration of the urban waterway are analysed. Survey

E\WKHWKUHHPDLQFRPSRQHQWVZDWHUODZZDWHUSROLF\

results and expert interviews are used to examine

and water administration. The analytical framework is

the current situation and performance of the estuary

presented in detail in the Lake Sihwa case study.

management plan for the Golden Horn in Istanbul.

4. Organization of the Report

II. An Overview: Restoration of an Urban
Estuary

This case study investigates the economic, social,
political, environmental, and technological context
in which the Golden Horn rehabilitation has been

The Golden Horn case study tells the story of the

implemented. The policies and institutions that have been

restoration of an extremely important and internationally

responsible for the improvements in water management

VWUDWHJLFZDWHUZD\WKDWÀRZVWKURXJK,VWDQEXO7XUNH\¶V

and availability and thus the rapid economic growth of

economic hub and largest city. Turkey is located on the

the urban area along the estuary are still evolving and are

crossroads of Europe and Asia, and the water connection

adapting to changing circumstances. The participation of

WKDWUXQVWKURXJK,VWDQEXOH[WHQGVIURPWKH%ODFN6HD

stakeholders, including the private sector, in consultations

WKURXJKWKH%RVSRUXVVWUDLWWKH6HDRI0DUPDUDDQG

related to the plan contributed to this evolution. The case

the Dardanelles, allowing a natural connection between

study describes the water management institutions and

WKH0HGLWHUUDQHDQDQGWKH%ODFN6HD7KH*ROGHQ+RUQ

policies at national, municipal and local levels. It analyses

+DOLo (VWXDU\LVDKLVWRULFLQOHWRIWKH%RVSRUXVVWUDLW

their performance and draws conclusions and lessons

dividing the city of Istanbul and forming the natural

learned.

KDUERXUWKDWKDVVKHOWHUHG2WWRPDQDQGRWKHUVKLSVIRU
thousands of years.

First, the external environment during the rehabilitation
and restoration of the Golden Horn is characterized in

Turkey is the 18th largest economy in the world with

terms of its economic, social, political, environmental,

a Gross Domestic Product of US $786 billion (current

and technological aspects, i.e. exogenous factors. Chapter

SULFHV LQDFFRUGLQJWRWKH:RUOG%DQN9). It is

 6DOHWK5DQG'LQDU$7KH,QVWLWXWLRQDO(FRQRPLFVRI:DWHU$&URVVFRXQWU\$QDO\VLVRI,QVWLWXWLRQVDQG3HUIRUPDQFH
:DVKLQJWRQ'&7KH:RUOG%DQN
 :RUOG%DQN&RXQWU\2YHUYLHZ7XUNH\KWWSZZZZRUOGEDQNRUJHQFRXQWU\WXUNH\RYHUYLHZ
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6RXUFHKWWSFRQWHQWDQVZFGQFRPPDLQFRQWHQWLPJIDFWERRNPDSVWXPDSJLI

<Figure 1> Map of Turkey, Showing the Location of Istanbul, the Bosporus Strait and the Sea of Marmara

DPRQJWKHIRXQGLQJPHPEHUVRIWKH2UJDQL]DWLRQIRU

practically unusable for shipping. In Turkey’s efforts

(FRQRPLF&RRSHUDWLRQDQG'HYHORSPHQW 2(&' 

to modernize its economy, it became apparent that the

and the G-20 group of major economies. Economic

estuary running through Turkey’s largest and most

modernization in Turkey has progressed well, and

important city needed to be restored. The Golden Horn

the country has remained resilient despite several

rehabilitation project, implemented by the Greater

slowdowns in economic growth, most recently during

Istanbul Municipality from 1995 to 2003, has made

the global economic crisis in 2008. In 2012, per

significant progress in restoring and revitalizing the

capita income topped US $10,600 (current prices),

historic and cultural features of the Golden Horn and

unemployment had fallen to 8.5% of the workforce,

surrounding area. As a result of the project, water quality

10)

DQGLQÀDWLRQKDGEHHQEURXJKWXQGHUFRQWURO A map

in the estuary has improved, while the tourism potential

RI7XUNH\VKRZLQJWKHORFDWLRQRIWKH%RVSRUXV6WUDLW

and recreational areas have been greatly expanded.

and Istanbul is shown in Figure 1.
Turkey has a surface area of 779,452 km2, of which
2

2

765,152 km is land area and 14,300 km is water.

1. About the Golden Horn Estuary (Haliç)
in Istanbul

Turkey’s coastline along the surrounding seas is 8,300
7KH*ROGHQ+RUQLVDPDMRULQOHWRIWKH%RVSRUXVLQ

km and the length of political boundaries with eight
11)

neighbouring countries is 2,900 km.

Istanbul (see Figure 2). It is a horn shaped estuary that
MRLQVWKH%RVSRUXV6WUDLWDWWKHSRLQWZKHUHWKHVWUDLW

7KH*ROGHQ+RUQLQOHWRIIWKH%RVSRUXVEHFDPH

meets the Sea of Marmara, thus forming an isolated

so polluted during the 1970s and 1980s that it was

peninsula, the tip of which is old Istanbul (ancient

 KWWSGDWDEDQNZRUOGEDQNRUJGDWDYLHZVUHSRUWVWDEOHYLHZDVS[
 3URI'U9H\VHO(UR÷OX:DWHU5HVRXUFHVMDQDJHPHQWLQ7XUNH\KWWSZZZGVLJRYWUHQJOLVKFRQJUHVVFKDSWHUBSGI
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%\]DQWLRQDQG&RQVWDQWLQRSOH DQG6HUDJOLR3RLQW7KH
Golden Horn geographically separates the historic center
of Istanbul from the rest of the city, and forms a natural,
sheltered harbor that has historically protected Greek,
5RPDQ%\]DQWLQH2WWRPDQDQGRWKHUPDULWLPHWUDGH
ships for thousands of years.12)

6RXUFH&RXUWHV\'U0XUDW$\DQSUHVHQWDWLRQIRU0DUPDUD8QLRQRI
Municipalities

<Pictrure 1> A Historical Depiction of Golden Horn

7KH%RVSRUXVDOVRUHIHUUHGDVWKH,VWDQEXO6WUDLW
forms part of the boundary between Europe and Asia.
7KH%RVSRUXVWKH6HDRI0DUPDUDDQGWKH'DUGDQHOOHV
Strait to the southwest together form the Turkish Straits.
The world’s narrowest strait used for international
6RXUFH&ROHPDQ+0.DQDW*$\GLQRO7XUNGRJDQ),5HVWRUDWLRQ
RI WKH *ROGHQ +RUQ (VWXDU\ +DOLF :DWHU 5HVRXUFHV 5HVHDUFK 
'HFHPEHU KWWSZZZQFELQOPQLKJRYSXEPHG

QDYLJDWLRQWKH%RVSRUXVFRQQHFWVWKH%ODFN6HDZLWKWKH
Sea of Marmara, which is connected by the Dardanelles

<Figure 2> Location of the Golden Horn and Surrounding
Districts

to the Aegean Sea and thus the Mediterranean Sea.

The Golden Horn has been the location of many turbulent

of 3.3 km at the northern entrance and 2.8 km at the

historical incidents, and its dramatic vistas have been

southern entrance. Its maximum width is 3.4 km between

the subject of numerous works of art (Picture 1). Until

8PXU\HULDQG%\NGHUH/LPDQÕDQGPLQLPXPZLGWK

the 1980s, the Horn was polluted with industrial waste,

PEHWZHHQ.DQGLOOL3RLQWDQG$úL\DQ7KLVSDUWRI

but today its history and beauty make it a popular tourist

WKHVWUDLWLVDGDQJHURXVSRLQWIRUPDULWLPHWUDI¿FZLWK

attraction in Istanbul.

UDSLGFXUUHQWVDQGGLI¿FXOWFRXUVHDOWHUDWLRQVUHTXLUHG

%HWZHHQLWVOLPLWVWKHVWUDLWLVNPORQJZLWKDZLGWK

7KH*ROGHQ+RUQLVGUDLQHGE\WZRULYHUV WKH$OLEH\N|\

The risks posed by geography are multiplied by the

DQG.D÷ÕWKDQH5LYHUV ,WLVNPORQJDQGLV

KHDY\IHUU\WUDI¿FDFURVVWKHVWUDLWOLQNLQJWKH(XURSHDQ

metres across at its widest. Its maximum depth, where

and Asian sides of Istanbul. Most of the shores of the

LWIORZVLQWRWKH%RVSRUXVLVDERXWP,WLVWRGD\

strait are heavily populated, as the city of Istanbul has a

VSDQQHGE\IRXUEULGJHVWKH+DOLoOLWHUDOO\(VWXDU\

PHWURSROLWDQDUHDRIRYHUPLOOLRQSHRSOH7KH%RVSRUXV

%ULGJHWKHUHVWRUHG(VNL*DODWD%ULGJHOLWHUDOO\2OG

also remains strategically important. It is a major sea

*DODWD%ULGJHWKH$WDWUN 8QNDSDQÕ %ULGJHDQGWKH

access route for Russia and Ukraine. In recent years, the

QHZ*DODWD%ULGJHFRPSOHWHGLQ$ILIWKEULGJH

Turkish Straits have become particularly important for the

WKH+DOLo0HWUR%ULGJHZDVFRPSOHWHGLQ)HEUXDU\

oil industry. Russian oil, from ports such as Novorossyisk,

and connects the subway lines of the Istanbul Metro to

is exported in tankers primarily to Western Europe and the

the north and south of the Golden Horn.

86YLDWKH%RVSRUXVDQGWKH'DUGDQHOOHVVWUDLWV

 KWWSHQZLNLSHGLDRUJZLNL*ROGHQB+RUQ

Turkey Restoration of an Urban Estuary: Golden Horn, Istanbul

●

635

2. Timeline for Water Management Milestones
and Golden Horn Restoration

Establishment Law, Groundwater Law, and Law on
Supply of Drinking Water to Ankara, Istanbul and those
cities with population higher than 100,000. DSI is also

Many institutions have responsibility for water

working in cooperation with the General Directorate

resources management in Turkey. The DSI State

RI:DWHU0DQDJHPHQW 6<*0 IRUSUHSDULQJ%DVLQ

Hydraulic Works is the responsible authority for

Management Plans. Sustainable use of water resources

water and land resources management under the

requires maintaining the integrity of the hydrologic
whole, and Turkey has made great efforts to implement

<Box 1> Water Management Milestones in Turkey and
Golden Horn Estuary

an integrated approach for the rational management of
water resources.

1450s: First environmental management plans
1926: Law (no: 831) on Waters (regarding management of public
waters)
1930: Law (no: 1593) on Sanitationadopted

Institutionally the sector is fragmented. Policy,
regulatory and planning functions are dispersed between

1943: Law (no: 4373) on Protection Against Floods adopted

different Ministries. Water Supply and Sanitation

1953: First Municipal Meeting to address foul odours in the estuary

Service provision is the responsibility of about 2,400

1960: Law (no: 167) on Groundwaters adopted

municipalities and 29 utilities in the largest cities. In

1960: Sludge dredging of Golden Horn

Istanbul, this is the responsibility of the Istanbul Water

1965: Haskoy/Alibeykoy Dredging
1966: Plan to limit construction of large facilities in the vicinity
of the estuary
1968: Law (no:1053) on Domestic and Industrial Water Supply
on Municipal Provinces adopted
1971: Law (no: 1308) on Fisheries adopted
1974: Eyup Dredging
1981: Law (no: 2560) established the General Directorate of
Istanbul Water and Sewerage Administration (ISKI) and
defined its tasks
1983: Ministry of Environment established

and Sewerage Authority (ISKI). Water governance
and institutions will be covered in detail in Section III.
%R[RXWOLQHVVRPHRIWKHPDMRUPLOHVWRQHVLQZDWHU
management in Turkey and for the restoration of the
Golden Horn estuary.

III. The Case Study

1983: National Environmental Law promulgated
1984: Municipality approved the Golden Horn project

The rehabilitation scheme for the Golden Horn from

1984-91: Demolition and relocation of factories

1995-2003 moved heavy industrial plants away from

1991: National Ministry of Environment created

the area along its shores and cleaned up the industrial

1996: Completion of sewerage network

pollution, resulting in the creation of vacant green

1997-98: Major dredging
2000: Opening of Old Galata Bridge

DUHDVRQWKHFRDVWOLQH2YHUWKHODVWWZRGHFDGHV

2001 – present: Construction of cultural facilities

abandoned industrial buildings along the waterfront

2003: Ministry of Environment and Forestry established

have been repurposed and are used as museums,

2005: Law (no: 5302) on Special Provincial Administrations
adopted

multifunctional cultural centers, and universities. All

2009: Opening of Environment Chapter in 2009 as a part of the
EU accession process
2011: Ministry of Forestry and Water Affairs, General Directorate
of Water Management and Turkish Water Institute
established

those developments have resulted in the redefinition
of the area as an educational-cultural urban zone.
Remediation of “brownfields” and the retrofitting of
KLVWRULFDOO\VLJQL¿FDQWDEDQGRQHGEXLOGLQJVIRUFXOWXUDO

2011:Law (no: 6172) on Irrigation Associations adopted

DQGHGXFDWLRQDOSXUSRVHVKDYHKHOSHGWRGH¿QHDQHZ

2014: Opening ofHaliç Metro Bridge

economy and social life, as well as create green areas

2015: Secondary treatment (planned)

along the coastline (see Figure 3).
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reached saturation levels, over 30 species of fish have
reappeared and sea transportation has been re-established.
International water sports events are held there, and
the waterfront area hosts cultural centers, museums,
and entertainment and exhibition halls (see Picture 2).
The water quality measurements in the Golden Horn,
0DUPDUD6HD%RVSRUXVDQGWKH%ODFN6HDRXWOHWVDUH
monitored regularly by the Istanbul University, Institute
of Marine Sciences and Management. The quality of
water continues to improve.
This case study demonstrates how a polluted urban
waterway can be restored and become the center of
vibrant economic activity. The success of such a project
in a large city through collaboration among a wide
6RXUFHKWWS\XQXVHPUHNDUDZRUGSUHVVFRPLVWDQEXO
UHVLPKH\NHOPX]HVL

<Figure 3> Redevelopment of Golden Horn Estuary

range of stakeholders provides a model for other major
urban centers. Participants at the 5th World Water
Forum in 2009, which was held on the banks of the

The total cost of the project was US $653 million. As
an outcome, oxygen levels in the Golden Horn have

Golden Horn, observed first-hand the results of this
green growth project.

a) Istanbul Bilgi University/Santral Istanbul

b) Halic Congress Center

c) Rahmi Koc Museum

d) Feshane

6RXUFHV KWWSZZZVDQWUDOLVWDQEXORUJSDJHVLQGH[DERXWWUKWWSZZZUPNPXVHXPRUJWUGHIDXOWDVS[KWWSZZZEHOWXUFRPWUJDOHULIHVKDQHEJDOHUL
MSJKWWSZZZYDOHDGDPODUFRPZSFRQWHQWXSORDGVKDOLFNRQJUHPHUNH]LSQJ

<Picture 2> Educational-cultural Urban Zone around the Estuary
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1. Exogenous Factors

The real GDP growth rate from 2002 to 2007 (see
Table 1) averaged 6.8% per year, which made Turkey

This section presents the exogenous factors that

one of the fastest growing economies in the world

helped shape the context in which key water resources

during that period. However, growth slowed to 0.66%

management decisions were made and implemented

in 2008, and in 2009 the Turkish economy was affected

in Turkey and the Istanbul Metropolitan Municipality

E\WKHJOREDO¿QDQFLDOFULVLVZLWKDGHFOLQHLQ*'3RI

(IMM). It describes some of the economic, social,

4.83%. The economy was estimated to have returned to

political, environmental, and technological elements that

9.16% growth in 2010 and a solid recovery is underway.

influenced those decisions and that contributed to the
achievement of green growth.

<Table 1> Turkey: Growth in GDP and GDP per capita, 20002012 (Constant 2005 US $)
Total GDP (billion Growth in GDP
GDP/capita
US $, 2005 prices)
(%/year)
(constant 2005 prices)

1-1. Economic Factors
th

Turkey is the 18 largest economy in the world with
a Gross Domestic Product of US $786 billion (current
SULFHV LQDFFRUGLQJWRWKH:RUOG%DQN13) It is

2000

387

6.77

6,119

2001

365

-5.70

5,687

2002

387

6.16

5,952

2003

407

5.27

6,179

2004

446

9.36

6,665

DPRQJWKHIRXQGLQJPHPEHUVRIWKH2UJDQL]DWLRQIRU

2005

483

8.40

7,130

(FRQRPLF&RRSHUDWLRQDQG'HYHORSPHQW 2(&' 

2006

516

6.89

7,523

and the G-20 group of major economies. Economic

2007

540

4.67

7,776

modernization in Turkey is progressing well, despite

2008

544

0.66

7,730

2009

518

-4.83

7,267

2010

565

9.16

7,834

some setbacks during recent global recessions.
From 2000 until 2012, per capita income in constant
2005 prices registered an annual average growth rate
of 2.7%. Total GDP in constant prices has grown by

2011

615

8.77

8,413

2012

628

2.24

8,493

6RXUFH:RUOG%DQN'DWDVHWKWWSZZZZRUOGEDQNRUJHQFRXQWU\
WXUNH\RYHUYLHZ
KWWSGDWDEDQNZRUOGEDQNRUJGDWDYLHZVUHSRUWVWDEOHYLHZDVS[

an average of 4.1% from 2000 to 2012, a very solid
growth rate even through the recession following 2008

1-1-1. Economic Reforms

(see Table 1). Per capita GDP in Turkey now exceeds
$ 10,600 in current prices. In current prices, growth in

'XULQJWKH¿UVWVL[GHFDGHVRIWKH5HSXEOLFEHWZHHQ

GDP per capita over the period averaged 8.0% per year.

1923 and 1983, Turkey had mostly adhered to a quasi-

Turkey has remained resilient despite several slowdowns

statist approach with strict government planning of the

in economic growth, most recently the global economic

budget and government-imposed limitations on private

crisis in 2008. It is now seen as an example from which

sector participation, foreign trade, foreign currency

other countries in the region can learn with its rapid rate

ÀRZVDQGIRUHLJQGLUHFWLQYHVWPHQW+RZHYHULQ

RIJURZWK$FFRUGLQJWR2(&'(FRQRPLF2XWORRN

Prime Minister Turgut Özal initiated a series of reforms

1R7XUNH\LVH[SHFWHGWREHWKHIDVWHVWJURZLQJ

designed to shift the economy from a statist, insulated

HFRQRP\RIWKH2(&'PHPEHUVGXULQJ

system to a more private sector, market-oriented model.

with a projected annual average growth rate of 6.7%.

These reforms spurred rapid economic growth, although

 :RUOG%DQN&RXQWU\2YHUYLHZ7XUNH\KWWSZZZZRUOGEDQNRUJHQFRXQWU\WXUNH\RYHUYLHZ
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this growth was punctuated by sharp recessions and

of Turkish trade in 2011.15) Turkey became a candidate

financial crises in 1994, 1999 (following the Izmit

for full membership in the EU at the Helsinki summit

earthquake) and 2001.

LQ$FFHVVLRQQHJRWLDWLRQVEHJDQLQ2FWREHU
and continue to progress, despite a number of political

Since the economic crisis of 2001, fundamental reforms

obstacles (including relations with Cyprus).

LQLWLDWHGE\WKH¿QDQFHPLQLVWHUDWWKHWLPH.HPDO'HUYLV
have allowed Turkey’s finances to remain relatively

1-1-2. Economic Sectors

VWURQJ7KHUDWHRILQÀDWLRQLQ7XUNH\ZDVRYHULQ
2000 and 2001, dropping to 45% in 2002, and 25% in

In 2012, the agricultural sector accounted for 9% of

2003. It finally levelled off at around 10% in 2004 and

GDP (and 23.6% of the workforce), while the industrial

2005. Turkey’s currency, the Turkish lira, was revalued on

sector accounted for 27% of GDP and 26% of the

1 January 2005, in order to cement the economic reforms

workforce, and the services sector 64% of GDP and

in the country and to alleviate the consequences of an

50% of the workforce. The rate of female employment

unstable economy. As a result of continuing economic

to female population in Turkey was 26.3% in 2012, the

UHIRUPVLQÀDWLRQGURSSHGWRLQDQGLQ

ORZHVWDPRQJDOO2(&'FRXQWULHV16) Male employment

2Q-DQXDU\WKHQHZ7XUNLVKOLUDDVZHOODV

was almost 65% of the male population (Tables 2 & 3).

new banknotes and coins were introduced.
Value added in agriculture as a percentage of GDP
Turkey has gradually opened up its markets through

in Turkey has gradually declined, falling from 11.3%

economic reforms by reducing government controls on

in 2000 to 9.1% in 2012 (see TDEOH 2YHUWKHVDPH

foreign trade and investment and on the privatization of
publicly-owned industries. The liberalization of many

<Table 2> Valued Added by Sector as a Percentage of GDP
in Turkey, 2000-2012

sectors has continued to allow for broader private and

Value added in
VA in industry/ VA in services/
agriculture/GDP (%)
GDP (%)
GDP (%)

foreign participation. The public debt to GDP ratio peaked

11.3

31.5

57.2

2001

9.9

30.2

59.8

2002

11.7

28.7

59.6

has become a competitive contender on world markets,

2003

11.4

28.6

60.0

moving ahead in the World Economic Forum’s Global

2004

10.9

28.5

60.6

Competitiveness Index. Since 2008, Foreign Direct

2005

10.8

28.5

60.7

Investment (FDI) has grown from just over $1 billion to

2006

9.5

28.7

61.8

an average of $ 13 billion per year.14) Its principal exports

2007

8.7

28.3

63.1

2008

8.6

27.7

63.7

2009

9.3

25.9

64.7

2010

9.6

26.9

63.4

2011

9.1

27.9

62.9

2012

9.1

27.0

63.9

at 75.9% during the recession of 2001, falling to an
HVWLPDWHGE\2YHUWKHSDVWGHFDGH7XUNH\

include foodstuffs, textiles, clothing, iron, and steel.
Turkey has a deep-rooted, but complex relationship
with the European Union (EU). The EU remains
Turkey’s largest economic partner, accounting for 46%

2000

6RXUFHKWWSGDWDEDQNZRUOGEDQNRUJGDWDYLHZVUHSRUWVWDEOHYLHZDVS[
"LVVKDUHG WUXH LVSRSXODU FRXQWU\ SLG 

 :RUOG%DQN&RXQWU\2YHUYLHZ7XUNH\KWWSZZZZRUOGEDQNRUJHQFRXQWU\WXUNH\RYHUYLHZ
15) Ibid.
16) Deliveli, E. 2013, 7 March. No Woman, No Growth. Hurriyet Daily NewsKWWSZZZKXUUL\HWGDLO\QHZVFRPQRZRPDQQR
JURZWKDVS["SDJH,'  Q,'  1HZV&DW,' 
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period the workforce in agriculture has declined much

are Malta, the Marshall Islands, Panama and the United

more, from 36% of the total to 23.6% (Table 3). This

.LQJGRP7X]OD<DORYDDQGø]PLWKDYHGHYHORSHGLQWR

indicates that productivity in agriculture has improved, at

dynamic shipbuilding centers and in 2011, there were 70

least partially a result of improvements in irrigation and

active shipyards in Turkey, with another 56 being built.

access to a reliable water supply for agriculture. It is one

These yards are also highly regarded in the production of

of the world’s largest producers of hazelnuts, chickpeas,

large yachts.

pistachios, cherries, figs, apricots, almonds, olives, tea,
tobacco and apples. It is also a large producer of cotton

,QHOHFWURQLFV7XUNLVKEUDQGVOLNH%HNRDQG9HVWHO

and wheat. Turkey has been self-sufficient in food

are among the largest producers of consumer electronics

production since the 1980s. In the year 1989, the total

and home appliances in Europe, and invest a substantial

production of wheat was 16.2 million tonnes, and barley

amount of funds for research and development in new

3.44 million tonnes. The agricultural output has been

WHFKQRORJLHVUHODWHGWRWKHVHILHOGV2WKHULPSRUWDQW

growing at a respectable rate. However, since the 1980s,

industries include oil refining, construction, textiles,

agriculture has been in a state of decline in terms of its

petrochemical products, food, mining, iron and steel, and

share in the total economy.

the machine industry.

Value added in the industrial sector has also declined

As for the services sector, both employment and value

as a percentage of total GDP over the same period, from

added have grown rapidly over the 12-year period.

31.5% in 2000 to 27.0% in 2012. Employment in the

While value added in the service sector has risen from

industrial sector has remained around one quarter of the

57% to 64% from 2000 to 2012, the percentage of the

total workforce over the period and was at 26.0% in 2012

workforce has increased from 40% to 50% (Tables 2 and

(see Table 3).

3). Tourism in Turkey has experienced rapid growth in
the last 20 years, and constitutes an important part of the

Turkey has a large automotive industry, which

economy. In 2012, 35.5 million foreign visitors came to

produced 1.07 million motor vehicles in 2012, ranking

Turkey, which ranked as the sixth most popular tourism

th

17)

as the 16 largest producer in the world. The Turkish

destination in the world.19)2WKHUNH\VHFWRUVRIWKH

shipbuilding industry realized exports worth US $1.2

7XUNLVKVHUYLFHHFRQRP\DUHEDQNLQJ¿QDQFHLQVXUDQFH

18)

billion in 2011.

The major export markets for ships

transportation, and communications.

<Table 3> Workforce by Sector, Employment of Men and Women to Total Population and Total Unemployment (% of Total)
2000

‘01

‘02

‘03

‘04

‘05

‘06

‘07

‘08

‘09

‘10

‘11

‘12

Agriculture

36.0

37.6

34.9

33.9

34.0

29.5

33.9

23.5

23.7

22.9

23.7

24.2

23.6

Industry

24.0

22.7

23.0

22.8

23.0

24.8

22.8

26.7

26.8

25.3

26.2

26.5

26.0

Services

40.0

39.7

42.1

43.4

43.0

45.8

47.3

49.8

49.5

51.7

50.1

49.4

50.4

Employ/pop 15+ Female

24.7

24.9

25.0

23.7

20.9

20.8

21.1

21.1

21.7

22.4

24.1

25.6

26.3

Employ/pop 15+ Male

67.8

65.4

62.7

61.5

62.4

62.9

62.6

62.5

62.4

60.6

62.6

64.9

64.7

Unemployment

6.5

8.4

10.4

10.5

10.8

10.6

9.9

10.0

10.7

14.0

11.9

9.8

9.2

6RXUFHKWWSGDWDEDQNZRUOGEDQNRUJGDWDYLHZVUHSRUWVWDEOHYLHZDVS["LVVKDUHG WUXH LVSRSXODU FRXQWU\ SLG 14

 KWWSZZZRLFDQHWFDWHJRU\SURGXFWLRQVWDWLVWLFV
 KWWSZZZZHEFLWDWLRQRUJ(.<.[
 81:72+LJKOLJKWV(GLWLRQSKWWSGW[WTZ[TSZFORXGIURQWQHWVLWHVDOO¿OHVSGIXQZWRBKLJKOLJKWVBHQBOUBSGI
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of Turkey, established to provide trading in equities,

1-1-3. Economic Situation in Istanbul

government bonds, treasury bills, revenue sharing
Istanbul has the distinction of having been the capital

certificates and corporate bonds, and to carry out

city of three Great Empires. Although the city did

overnight transactions. The Istanbul International Stock

not become the political capital for the new Turkish

Exchange Free Zone has experienced rapid growth

Republic, established in 1923, it has always been the

among the globally known stock markets. In 1993, the

country’s main economic center and has never lost its

ISE decided on gold market liberalization, and in 1995,

status as the most prominent city in Turkey. Historically,

the Istanbul Gold Exchange was established, which

Istanbul has been the center of the country's economic

ended the gold bullion imports monopoly of the Turkish

life because of its location as an international junction

&HQWUDO%DQNDQGWUDQVIHUUHGLWWRWKHSULYDWHVHFWRU

of land and sea trade routes. Istanbul has always been

members of the gold exchange.22) Almost all insurance

the financial capital of Turkey, even after Ankara

companies operating in the country are located in

became the new political capital in 1923. The opening

Istanbul. Istanbul will continue to move increasingly

RIVSHFL¿FPDUNHWVLQWKHFLW\GXULQJWKHVIXUWKHU

towards becoming a financial center associated with

20)

OLEHUDOL]HG¿QDQFLDOPDUNHWVDQGDFWLYHVWRFNPDUNHWV

strengthened this status.

:LWKWKHGHFLVLRQRIPRYLQJWKH7XUNLVK&HQWUDO%DQN
In 2012, the City of Istanbul had a GDP of $ 332.4
billion in current prices, 42% of the country’s total.

from Ankara to Istanbul, it is expected that the city will
EHFRPHDQLPSRUWDQWZRUOG¿QDQFLDOFHQWUH

While Turkey and the city currently have strong
economies, in the late 1990s, the economy of Turkey,

The growing service sector in the city, including

and Istanbul in particular suffered several major

¿QDQFHWRXULVPLQVXUDQFHDQGEDQNLQJDVZHOODVKHDG

recessions. The Asian financial crisis between July

offices, has been taking over from industry in recent

1997 and the beginning of 1998, as well as the crisis in

years. While the industrial sector contracts, the service

Russia between August 1998 and the middle of 1999

sector and money markets are continuing to grow in

had negative effects in all areas of the Turkish economy,

Istanbul. Due to Istanbul’s geographical location, the

particularly on exports. A major earthquake in August

¿UVWIRXUKRXUVRIWKHEXVLQHVVGD\RYHUODSZLWK$VLDQ

1999 with its epicentre at nearby Kocaeli triggered one

countries and the other four hours with European

of the largest economic shocks for the city. Apart from

FRXQWULHV%HFDXVHRILWVXQLTXHORFDWLRQ,VWDQEXOKDV

the capital and human losses caused by the disaster,

EHFRPHDQDWXUDO¿QDQFLDOFHQWHUIRUWKHHQWLUHUHJLRQ23)

a decrease in GDP of approximately 2% occurred.
Despite these setbacks, a reorganization of the economy

Many of Turkey's major manufacturing plants are still

of Istanbul occurred in 1999, and Istanbul's economy

located in Istanbul. The city and its surrounding province

21)

has recovered and strongly improved in recent years.

produce cotton, fruit, olive oil, silk, and tobacco. Food
processing, textile production, oil products, rubber, metal

Inaugurated at the beginning of 1986, the Istanbul

ware, leather, chemicals, electronics, glass, machinery,

Stock Exchange (ISE) is the sole securities market

paper and paper products, and alcoholic drinks are

 KWWSZZZLEEJRYWUVLWHVNVHQ86([SORULQJ7KH&LW\/RFDWLRQ3DJHV(FRQRP\DVS[
21) Ibid.
 (FRQRP\RI,VWDQEXOKWWSHQZLNLSHGLDRUJZLNL(FRQRP\BRIB,VWDQEXO
 KWWSZZZLEEJRYWUVLWHVNVHQ86([SORULQJ7KH&LW\/RFDWLRQ3DJHV(FRQRP\DVS[
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among the city's major industrial products. The city also

and exhibition space. They can be used individually,

has plants that assemble automobiles and trucks. The

or collectively through transportation with the Istanbul

Turkish pharmaceutical industry started in 1952 with the

metro, and are linked together for accommodating

HVWDEOLVKPHQWRI(F]DFÕEDúÕ3KDUPDFHXWLFDOV)DFWRU\LQ

events with 10,000 or more participants.25) Istanbul was

Levent, Istanbul. Today, approximately 300 companies

the site of the Fifth World Water Forum in 2009; 35,000

operate in the Turkish pharmaceutical industry, a

participants attended this event.

24)

VLJQL¿FDQWSDUWRIZKLFKLVEDVHGZLWKLQRUQHDU,VWDQEXO

Istanbul has central importance in both domestic and
Istanbul is one of the most important tourist spots in

international trade. Trade is the second most important

the country. There are thousands of hotels and other

sector in Istanbul after industry. In Turkey, Istanbul

tourist-oriented industries in the city, catering to both

accounts for 27% of the general value added in the

vacationers and visiting professionals. In 2012, a total

commercial sector and is the most important export and

of 35 million tourists visited Turkey, most of whom

import gate of Turkey. Exports from Istanbul make up

entered the country through the airports and seaports

46% of Turkey’s total of about US $208 billion in 2012,

of Istanbul and Antalya. In 2011, Istanbul's two

and imports into Istanbul make up 40% of Turkey’s total

LQWHUQDWLRQDODLUSRUWV $WDWUN,QWHUQDWLRQDO$LUSRUWDQG

($249 billion in 2012).26)

6DELKD*|NoHQ,QWHUQDWLRQDO$LUSRUW KDQGOHGPRUHWKDQ
50 million passengers, many of whom were in transit

1-1-4. Golden Horn Area of Istanbul

in this major international transportation hub. Istanbul
is also the center of the country's air transport industry.

7KH*ROGHQ+RUQHVWXDU\VXSSRUWHGWKULYLQJ¿VKHULHV

Furthermore, 14 of the 153 museums in Turkey are to be

until the latter part of the 20th century. It connects the

found in Istanbul, and 34% of the 2.4 million pieces on

$OLEH\NR\DQG.DJLWKDQH5LYHUVWRWKH%RVSRUXV6WUDLW

display throughout the country are exhibited in Istanbul.

and has played a substantial role in Istanbul's culture for
thousands of years, particularly because of its numerous

Istanbul is also one of the world’s major conference

harbours, abundant fish population, and recreation

destinations and is an increasingly popular choice for

grounds. In the mid-15th century, it was subject to one

the world’s leading international associations. Istanbul’s

of the world's first management policies when Sultan

conference appeal developed with three separate

Mehmet the Conqueror limited settlement, encouraged

FRQIHUHQFHDQGH[KLELWLRQDUHDVWKH&RQIHUHQFH

afforestation to combat erosion, banned local agriculture,

9DOOH\ ,VWDQEXO&RQYHQWLRQ ([KLELWLRQ&HQWHU

and encouraged use of alluvial mud by exempting

Istanbul Hilton Convention & Exhibition Center,

ceramic artisans from taxes.

the Military Museum Cultural Center and the Cemal
5HúLW5H\&RQFHUW+DOO WKH$LUSRUW ([KLELWLRQ

,QWKH¿UVWKDOIRIWKHWKFHQWXU\WKH*ROGHQ+RUQ

'LVWULFWDQGWKH%XVLQHVVDQG)LQDQFLDO'LVWULFW ZLWK

was famous for its tulip gardens where upper-class

many distributed centers). These cluster areas feature

people came to enjoy nature and row their boats into

a combination of accommodations, meeting facilities,

sunsets. Many poets called it Sadabad in their poems, or

 KWWSZZZYHUJLGHJXQGHPFRPGRFXPHQWV[/$[B6(.7[5[B68180B1[+$[SGI
 (FRQRP\RI,VWDQEXOKWWSHQZLNLSHGLDRUJZLNL(FRQRP\BRIB,VWDQEXO
 ,VWDQEXO(XURSHDQ&DSLWDORI&XOWXUHKWWSZZZLEEJRYWUVLWHVNVHQ86([SORULQJ7KH&LW\/RFDWLRQ3DJHV(FRQRP\
aspx
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SODFHRIEOLVV3UHVLGHQW0XVWDID.HPDO$WDWUNGLG

industrial plants had occupied a total of 1.6 km2 along

not allow factories to be built near what was known as

the estuary and nearby river shores in a haphazard,

³WKHPRVWURPDQWLFZDWHUZD\LQ(XURSH´LQWKH±

unplanned way. Metal smelting, electrical appliance,

1930s. As a result, the most substantial environmental

machinery, textile, wood, food and meat production

problems up to that point were shipping discharges and

facilities comprised 71% of this area, 28% was made up

27)

WKHDFFXPXODWLRQRIVLOWRQWKHÀRRURIWKHHVWXDU\

of shipyards and docks, and 8% supported warehouses.

With the population explosion of Istanbul in the

At that time, 200,000 tons of liquid (67% chemical

1950s and the announcement of an industrial area in

waste, 27% wash water, 4% cooling water, and 2%

WKH+DOLoUHJLRQLQDIWHU:RUOG:DU,,WKH*ROGHQ

wastewater) were discharged into the Golden Horn

Horn became an ugly storage area of grey city-sewage

daily. Additionally, wastes from shipping and passenger

and industrial waste with a terrible odour (Picture 3).

transport contributed 3.1 million tons of industrial

2QHWKLUGRIWKHHVWXDULQHVXUIDFHDUHDZDVILOOHGWR

materials and coal per year. Furthermore, the shores of

accommodate factories and their associated tenements

both streams feeding the estuary were also developed,

with no provision for stability, or for industrial or

leading to the local annual release of 1.9 million tons

GRPHVWLFZDVWHGLVSRVDORUWUHDWPHQW%\

of liquid and 49,000 tons of solid waste from 364

6RXUH0XUDW$\DQ

<Picture 3> Golden Horn before 1996 Restoration

 KWWSZZZFRDVWOHDUQRUJZDWHUBTXDOLW\BPDQDJHPHQWFDVHVWXGLHVJROGHQBKRUQBKDOLFSGI
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industries.28) It has been estimated that in 1980, all of these

mosquitoes, disease and a lack of formerly abundant biota.

industries discharged 24,000 tons of chromium, 300 tons
of copper, 130 tons of nickel, and 7500 tons of zinc.

Industrial waste, largely due to slaughterhouse activities,
shipbuilding, repairing, and dockyard operations, as well

Another major source of pollution, Istanbul’s sewer
system, consisted of drains dating back to Roman and

as erosion via chaotic urbanization, deforestation, and
livestock grazing was the third major source of pollution.

2WWRPDQSHULRGVDVZHOODVLVRODWHGFHVVSRROVDQGVHSWLF
tanks until the 1980s. Crude housing developments
3

Restoration of the Golden Horn area took place from

discharged 100,000 m of raw domestic wastewater per

1995 to 2003 and is still on-going. Heavy industry

day into 123 major and at least 500 minor sewers that

was moved out of the area and industrial pollution was

led to the Golden Horn.

FOHDQHGXS2YHUWKHODVW\HDUVGHUHOLFWEXLOGLQJV
along the waterfront have been transformed into

Unplanned, uncontrolled urban development around

educational and cultural centers. These waterfront

the Golden Horn and related waste generation soon gave

developments have breathed in new economic and

rise to anoxic sediment build-up, a stifling hydrogen

social vitality, and have vastly improved the marine and

sulphide odour, high concentrations of harmful bacteria,

coastal environment in the area (Picture 4).

6RXUFH0XUDW$\DQ

<Picture 4> Golden Horn after Restoration of the Estuary

28) Coleman, H.M., Kanat, G., and Turkdogan, F.I.A. 2009. Restoration of the Golden Horn Estuary (Halic). Water Resources Research.
  KWWSZZZQFELQOPQLKJRYSXEPHG
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$FFRUGLQJWRWKH:RUOG%DQNWKHSRSXODWLRQRI

1-1-5. Demographic Trends

Turkey reached 74.00 million at the end of 2012, an
The population of Turkey has greatly increased over

increase of 0.94 million over 2011. A little over 50% of

the last half century, having more than tripled since 1960,

the total population in Turkey were males and 49.8%

29)

when the population was 27.55 million. The growth

were females. Furthermore, the proportion of population

of the country has remained fairly steady with a normal

living in the province and district centers was 91.3% in

increase of approximately 1 million every year thus

2013 while this figure was 77.3% in 2012. The main

keeping the annual growth rate between 1.2 and 1.5% (see

reason for this sharp rise was the establishment of 13

Table 4).

new metropolitan municipalities and enlarging the
municipal borders by abolition of towns and villages in

The population in the municipality of Istanbul has also

all of the 30 metropolitan provinces.30)

been growing rapidly, and the city had over 10.8 million
people in 2012. It is the largest city in Turkey; about one

7KH%RVSRUXV6WUDLWGLYLGHV,VWDQEXOSURYLQFHLQWR

seventh of the total population of Turkey lives there—

the European side and the Asian side. Roughly 3.85

and that has not changed much over the past decade

million people live on the Asian side and 9.4 million

(see Table 4). The population of Istanbul will likely

on the European side.31) The capital of the province is

continue to grow as it has in the past, with new business

the city of Istanbul, which, since 2004, has the same

opportunities and potential for growth, attracting many to

boundaries as the province.32) Istanbul province had the

revitalized urban areas, such as the Golden Horn.

highest population density in 2009, as shown in Figure

<Table 4> Population Growth in Istanbul, Percentage of Turkish Population in Istanbul, Total Population of Turkey and
Population Growth in Turkey, 2000-2012
Population in Istanbul
(million people)

Population in Istanbul Metropolitan
area as % of total population

Population of Turkey
(million people)

Population growth rate
(%/year)

2000

8.74

13.8

63.17

1.48

2001

8.94

13.9

64.10

1.45

2002

9.13

14.0

65.02

1.43

2003

9.33

14.1

65.94

1.41

2004

9.52

14.2

66.85

1.37

2005

9.71

14.3

67.74

1.33

2006

9.89

14.4

68.62

1.30

2007

10.06

14.5

69.50

1.26

2008

10.22

14.5

70.36

1.24

2009

10.38

14.6

71.24

1.24

2010

10.52

14.6

72.14

1.25

2011

10.66

14.6

73.06

1.27

2012

10.80

14.6

74.00

1.28

6RXUFH:RUOG%DQN'DWD6HWKWWSGDWDEDQNZRUOGEDQNRUJGDWDYLHZVUHSRUWVWDEOHYLHZDVS["LVVKDUHG WUXH LVSRSXODU FRXQWU\ SLG 

 KWWSGDWDEDQNZRUOGEDQNRUJGDWDYLHZVUHSRUWVWDEOHYLHZDVS[
 KWWSZZZWXUNVWDWJRYWU+E*HWLU+70/GR"LG 
 KWWSZZZFLW\SRSXODWLRQGHSKSWXUNH\LVWDQEXOFLW\SKS
32) ,Q7XUNLVK2QWKHGDWHWKLVODZJRHVLQHIIHFW -XO\ WKHPHWURSROLWDQFLW\ERXQGDULHVLQWKHSURYLQFHVRIøVWDQEXO
and Kocaeli, are those of the province.
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4. The population density in Turkey was measured at
94.53 people per km2 in 2010, according to the World
%DQN3RSXODWLRQLVEDVHGRQWKHGHIDFWRGHILQLWLRQ
of population, which counts all residents, regardless
of legal status or citizenship-except for refugees not
permanently settled in the country of asylum, who
are generally considered part of the population of
their country of origin. The province with the highest
number of persons per km2ZDVøVWDQEXOZLWK
SHUVRQVNP2. At a far second place was Kocaeli, with

6RXUFHKWWSZZZWXUNVWDWJRYWU+E*HWLU+70/GR"LG 

<Figure 5> Population Distribution in Turkey, 2013

2

SHUVRQVNP IROORZHGE\ø]PLUZLWKSHUVRQV
*D]LDQWHS ZLWK  SHUVRQV DQG %XUVD ZLWK 
33)

$FFRUGLQJWRWKH3RSXODWLRQQQFH%XUHDXRIWKH
Turkish population was under 15 years old in 2012.34)

persons.

7KLVLVFRQVLGHUDEO\KLJKHUWKDQPRVW2(&'FRXQWULHV
As can be observed from the population distribution

which all seem to be in the range of 13 to 18% of the

in Figure 5, the greater part of the population is

population being below the age of 15 (except for the

youthful and thus the population is in a pyramid

USA, which is at 20%). Most of the emerging market

structure. The median age of the population in Turkey

countries have more than 20% of their population below

was 30.4 in 2013 - 29.8 for males and 31 for females.

WKHDJHRI LH%UD]LO&KLOH(J\SW

Provinces with the highest median ages were Sinop

India 31%; South Africa 31%). The exception is China,

 %DOÕNHVLU  DQG(GLUQH  UHVSHFWLYHO\

with 16% of its population below 15 years of age, as a

3URYLQFHVZLWKWKHORZHVWPHGLDQDJHVZHUHùÕUQDN

result of its one-child policy.

 ùDQOÕXUID  DQG$÷UÕ  

6RXUFHKWWSZZZWDUJHWPDSFRPYLHZHUDVS["UHSRUW,G 

<Figure 4> Population Density in Turkey, 2009

 KWWSZZZWXUNVWDWJRYWU+E*HWLU+70/GR"LG 
 3RSXODWLRQ5HIHUHQFH%XUHDX:RUOG3RSXODWLRQ'DWD6KHHW
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zone became a center of attraction. The area now hosts

1-1-6. Effects of Economic Factors

remarkable landmarks that ensure socio-economic added
In order to understand the effect of economic factors

value. There are several private university campuses,

on rehabilitation of the Golden Horn estuary, it is useful

two full-fledged international convention centers and

to review the evolution of the economy’s main drivers

museums that attract not only the local people, but also

from rural to industrial and industrial to service sectors.

thousands of tourists from all around the world. After the

In general, industrialization accompanied the decline

environmental rehabilitation of the estuary is completed,

in rural economic activities. The rise in industrial

the urban transformation will continue to create an

investments meant an increase in migration from rural

economically dynamic Golden Horn that deserves to be

Anatolia to Istanbul to fulfil the labor requirements of

appreciated.

the rapidly expanding industries and increasingly to
the service sector. The second half of the 20th century

1-2. Social Factors

reflected the emergence of Istanbul as an industrial
metropolis. In particular, the domestic migration wave
of the 1960s transformed the already multicultural city

1-2-1. Turkey’s Human Development Index35)
value and Rank

by the expansion of emerging shantytowns in the very
core districts of the city. The Golden Horn area was no

Turkey’s Human Development Index (HDI) value

exception; small and medium sized industrial facilities

for 2012 was 0.722—in the high human development

grew up on the shores of the estuary and poorly built

category—ranking 90 out of 187 countries and territories.

residences with no proper infrastructure appeared around

%HWZHHQDQG7XUNH\¶V+',YDOXHLQFUHDVHG

the city. Although this industry-intensive model was

from 0.474 to 0.722, an increase of 52% or an average

needed to boost the economy of developing Turkey,

annual increase of about 1.3%.36)

by the 1990s industrial production spread more to the
Table 5 presents Turkey’s progress in each of the

peripheral towns around Istanbul.

+',LQGLFDWRUV%HWZHHQDQG7XUNH\¶VOLIH
In time, industrial production in the city was replaced by

expectancy at birth increased by 17.7 years, mean years

WKHVHUYLFHDQG¿QDQFHVHFWRUV7KH*ROGHQ+RUQGLVWULFW

of schooling increased by 3.6 years and expected years

had a lot to offer to make this economic transformation

of schooling increased by 5.5 years. Turkey’s Gross

possible. The central location of Golden Horn estuary

National Income (GNI) per capita increased by about

and its physical proximity to the historical peninsula and

133% between 1980 and 2012.

financial districts made such a comprehensive project
crucial for the dynamics in Istanbul. As an outcome of the

Turkey’s 2012 HDI of 0.722 is below the average

rehabilitation project, a formerly old-fashioned industrial

of 0.758 for countries in the high human development

35) The Human Development Index (HDI) is a summary measure for assessing long-term progress in three basic dimensions of
KXPDQGHYHORSPHQWDORQJDQGKHDOWK\OLIHDFFHVVWRNQRZOHGJHDQGDGHFHQWVWDQGDUGRIOLYLQJ,QWKH+',DORQJDQGKHDOWK\
OLIHLVPHDVXUHGE\OLIHH[SHFWDQF\$FFHVVWRNQRZOHGJHLVPHDVXUHGE\PHDQ\HDUVRIVFKRROLQJIRUWKHDGXOWSRSXODWLRQDQG
expected years of schooling for children of school-entrance age. Standard of living is measured by Gross National Income (GNI)
per capita expressed in constant 2005 international dollars converted using purchasing power parity (PPP) rates.
36) UNDP. 2013. Turkey's HDI Value and Rank Changes in the 2013 Human Development Report KWWSZZZWUXQGSRUJ
FRQWHQWGDPWXUNH\GRFV3XEOLFDWLRQVKGU7XUNH\SGI?
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<Table 5> Turkey’s Human Development Index (HDI) Trends
Based on New Methodology
GNI per
Mean
Expected
Life
HDI
capita
expectancy years of years of
value
schooling schooling (2005 PPP$)
at birth

1-2-2. Social Factors in Istanbul
The population of Istanbul was counted as 14.16
million as of 1 January 2014, having increased from

1980

56.5

7.4

2.9

5,872

0.474

1985

60.1

8.3

4.0

6,583

0.530

1990

63.1

8.8

4.5

7,960

0.569

1995

66.1

9.5

4.8

8,539

0.598

,VWDQEXODYHUDJHVSHUVRQNP2, 27 times the average

2000

69.5

10.6

5.5

9,675

0.645

in Turkey as a whole. The population growth rate in

2005

72.1

11.7

6.1

11,320

0.684

Istanbul was 1.68% per year on average since 2000.

2010

73.7

12.9

6.5

12,440

0.715

2011

74.0

12.9

6.5

13,344

0.720

2012

74.2

12.9

6.5

13,710

0.722

6RXUFH81'3KWWSZZZWUXQGSRUJFRQWHQWGDPWXUNH\GRFV
3XEOLFDWLRQVKGU7XUNH\SGI

10.04 million in 2000. Istanbul accounts for 18.5% of
the total population of Turkey. Population density in

Approximately 35% of the population of the
Metropolitan area live on the Asian side (Anatolia), and
OLYHRQWKH(XURSHDQVLGH 7KUDFH 2YHURI
Istanbul’s residents were born outside of Istanbul.

group and below the average of 0.771 for countries in
Europe and Central Asia. From Europe and Central Asia,
countries which are close to Turkey in 2012 HDI rank
and population size are Serbia and Azerbaijan, which
have HDIs ranked 64 and 82 respectively (see Table 6).
It is notable that there is a large difference of 6.4 between
the expected years of schooling (12.9 years) in Turkey
and the mean years of schooling (6.5 years). This gap is
much larger in Turkey than in the Europe and Central

The literacy rate in Istanbul is 97.3%, which is
higher than the average of 95.8% for Turkey as a
whole. There are 45 universities, 914 high schools and
1,488 elementary schools in Istanbul. About one third
(30%) of the total universities in Turkey are located in
Istanbul. Approximately 70% of the students attend state
universities, whereas the rest of the students study at
private universities.37)

Asia group or in Serbia or Azerbaijan (TDEOH 2QWKH
other hand, Turkey’s per capita income is well above the
comparison countries.

The employment rate for Istanbul was 45.3% in 2012,
which is similar with Turkey’s employment rates (see
Figure 6). The employment rates demonstrate a steady

<Table 6> Turkey’s HDI Indicators for 2012 Relative to
Selected Countries and Groups

increase over the years except in 2009 at the time of the
global crisis (see Figure 6).

GNI per
Expected Mean
Life
HDI HDI
expectancy years of years of capita
value rank
at birth schooling schooling (PPP US $)
Turkey

0.722 90

74.2

12.9

6.5

13,710

Serbia

0.769 64

74.7

13.6

10.2

9,533

Azerbaijan 0.734 82

70.9

11.7

11.2

8,153

Europe and
0.771 —
Central Asia

71.5

13.7

10.4

12,243

High HDI

73.4

13.9

8.8

11,501

0.758 —

There is a direct correlation between education and
employment. The employment rates increase directly
as education levels rise. The employment rate for
higher education graduates is around 72%, whereas the
employment rate (in the formal sector) for people with
little or no educationis about 28%.38)

6RXUFH81'3KWWSZZZWUXQGSRUJFRQWHQWGDPWXUNH\GRFV
3XEOLFDWLRQVKGU7XUNH\SGI

 ,VWDQEXOLQQXPEHUVKWWSZZZJUHDWLVWDQEXOFRPQXPEHUVKWP
 ,6.85 LQ7XUNLVK KWWSZZZLVNXUJRYWUNXUXPVDOELOJLUDSRUODUDVS[GOWRS
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<Figure 6> Changes in Employment rates in 2004-2012(%)

For example, the Gender Inequality Index (GII)

1-2-3. Inequality-adjusted HDI (IHDI)

reflects gender-based inequalities in three dimensions
The HDI is an average measure of basic human

±UHSURGXFWLYHKHDOWKHPSRZHUPHQWDQGHFRQRPLF

development achievements in a country, but it does not

activity. Reproductive health is measured by maternal

show inequality in the distribution of human development

mortality and adolescent fertility rates; empowerment

across the population at the country level. The 2010 HDR

is measured by the share of parliamentary seats held

introduced the Inequality Adjusted HDI (IHDI), which

by each gender and attainment at secondary and higher

takes into account inequality in all three dimensions

education by each gender; and economic activity is

of the HDI by ‘discounting’ each dimension’s average
value according to its level of inequality. The HDI can be

measured by the labor market participation rate for each
gender.

viewed as an index of 'potential' human development and
the IHDI as an index of actual human development. The
‘loss’ in potential human development due to inequality
is given by the difference between the HDI and the IHDI,
and can be expressed as a percentage.

Turkey has a GII value of 0.366, ranking it 68 out of
148 countries in the 2012 index. In Turkey, 14.2% of
parliamentary seats are held by women, and 26.7% of
adult women have reached a secondary or higher level of

Turkey’s HDI for 2012 is 0.722. However, when the

education, compared to 42.4% of their male counterparts.

value is discounted for inequality, the HDI falls to 0.56, a

For every 100,000 live births, 20 women die from

loss of 22.5% due to inequality in the distribution of the

pregnancy-related causes; and the adolescent fertility rate

dimension indices. Serbia and Azerbaijan show losses

is 30.5 births per 1000 live births. Female participation

due to inequality of 9.5% and 11.4% respectively. The

in the labor market is 28.1% compared to 71.4% for

average loss due to inequality for high HDI countries is

men.39)

20.6% and for Europe and Central Asia it is 12.9%. This
indicates a relatively high degree of inequality in Turkey.
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1-2-4. Other Measures of Education and Health

In terms of employment, 48% of people aged 15
WRLQ7XUNH\KDYHDSDLGMREOHVVWKDQWKH2(&'

Having a good education is an important requisite for

employment average of 66%. Some 69% of men are

¿QGLQJDMRELQ7XUNH\EXWWKHUHLVVWLOOPXFKZRUNWR

in paid work, compared with 28% of women. People

be done to improve schools and the level of instruction

in Turkey work on average 1,877 hours a year, more

that Turkish people receive in schools and universities.

WKDQWKH2(&'DYHUDJHRIKRXUV$URXQGRI

An estimated 31% of adults aged 25-64 have earned the

employees work very long hours, much higher than the

equivalent of a high-school degree; this is surprisingly

2(&'DYHUDJHRIZLWKRIPHQZRUNLQJYHU\

RQO\DERXWKDOIRIWKHDYHUDJHIRURWKHU2(&'ZKLFK

long hours compared with 35% for women.41)

stands at 74%. The situation is better for men than for
women, as 36% of men have successfully completed

1-2-5. Historical Social Trends in Istanbul and the

high school compared with 26% of women. This

Golden Horn

suggests that women’s participation in higher education
could be encouraged and strengthened. In terms of the

Istanbul has been a cosmopolitan city throughout

quality of the educational system, the average student

much of its history, but it has become more

scored 455 in reading literacy, maths, and science in the

KRPRJHQL]HGVLQFHWKHHQGRIWKH2WWRPDQ(PSLUH

2(&'¶V3URJUDPIRU,QWHUQDWLRQDO6WXGHQW$VVHVVPHQW

Still, most of Turkey's religious and ethnic minorities

3,6$ ORZHUWKDQWKH2(&'DYHUDJHRI2Q

remain concentrated in Istanbul. The vast majority

average in Turkey, girls outperformed boys by 15

of people across Turkey, and in Istanbul, consider

SRLQWVPRUHWKDQWKHDYHUDJH2(&'JDSRISRLQWV

themselves Muslim, and more specifically members

In terms of health, life expectancy at birth in Turkey

of the Sunni branch of Islam. The largest non-Sunni

LV\HDUVVL[\HDUVORZHUWKDQWKH2(&'DYHUDJH

Muslim sect, accounting for 4.5 million Turks, is

of 80 years. Life expectancy for women is 77 years,

the Alevis; a third of all Alevis in the country live in

FRPSDUHGZLWKDPXFKORZHU¿JXUHRIIRUPHQ7KH

Istanbul. Mystic movements, such as Sufism, were

OHYHORIDWPRVSKHULF30±WLQ\DLUSROOXWDQWSDUWLFOHV

RI¿FLDOO\EDQQHGDIWHUWKHHVWDEOLVKPHQWRIWKH7XUNLVK

VPDOOHQRXJKWRHQWHUDQGFDXVHGDPDJHWRWKHOXQJV±

Republic, but they still have numerous followers.42)

is 37 micrograms per m3, considerably higher than the
2(&'DYHUDJHRIPLFURJUDPVSHUP3. Turkey also

The Patriarch of Constantinople has been designated

SHUIRUPVEHORZWKH2(&'DYHUDJHLQWHUPVRIZDWHU

Ecumenical Patriarch since the 6th century, and has

quality, as 61% of people say they are satisfied with

subsequently come to be widely regarded as the

WKHTXDOLW\RIWKHLUZDWHUEHORZWKH2(&'DYHUDJHRI

OHDGHURIWKHZRUOG VPLOOLRQ2UWKRGR[&KULVWLDQV

40)

84%. Therefore, although Turkey’s economic output

Since 1601, the Patriarchate has been based in

may be strong, much more focus is needed on the social

Istanbul's Church of St. George. Into the 19th century,

and environmental factors in the country.

the Christians of Istanbul tended to be either Greek

 7KHVH¿JXUHVDUHGLIIHUHQWIURPWKH:RUOG%DQNVWDWLVWLFVXVHGLQWDEOHEXWWKH\VKRZWKHVDPHGLVSDULW\LQODERUIRUFH
participation.
 2(&'%HWWHU/LIH,QGH[KWWSZZZRHFGEHWWHUOLIHLQGH[RUJFRXQWULHVWXUNH\2(&'¿JXUHVDUHVOLJKWO\GLIIHUHQWIURPWKRVH
cited by UNDP in Table 6.
 2(&' %HWWHU /LIH ,QGH[ KWWSZZZRHFGEHWWHUOLIHLQGH[RUJFRXQWULHVWXUNH\ 2(&' ¿JXUHV DUH VOLJKWO\ GLIIHUHQW IURP
:RUOG%DQNHPSOR\PHQWGDWDLQ7DEOH
 5HOLJLRQLQ,VWDQEXOKWWSHQZLNLSHGLDRUJZLNL5HOLJLRQBLQB,VWDQEXO
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2UWKRGR[RUPHPEHUVRIWKH$UPHQLDQ$SRVWROLF

(~330 CE to 1453). A huge chain historically blocked

&KXUFK%HFDXVHRIDQXPEHURIHYHQWVGXULQJWKHWK

its entrance to stop unwanted ships from entering.

century—including the population exchange between

'XULQJWKH2WWRPDQSHULRG a LWZDVODUJHO\

Greece and Turkey in 1923 and the 1955 Istanbul

inhabited by Jewish immigrants from Spain. The mixture

riots—the Greek population, originally centred in Fener

of Armenians, Greeks, Gypsies, and Turks living along

and Samatya, has decreased substantially. At the start of

LWVVKRUHVUHÀHFWHGWKHFLW\ VFRORXUIXOHWKQLFPRVDLF

st

the 21 century, Istanbul's Greek population numbered
just 3,000 (down from 130,000 in 1923). The Armenian

With the population explosion in the 1950s and

population in Turkey also saw a decline, in part due to

ineffective building laws, the Golden Horn became an

the relocation of Armenians starting in 1915, but it has

ugly storage area of grey city sewage and industrial

been on the rebound because of recent immigration from

ZDVWHZLWKDWHUULEOHRGRXU%XWLQWKHVWKHXUEDQ

Armenia; today, there are between 50,000 and 70,000

rehabilitation began, clearing up these factories and

43)

Armenians in Istanbul, compared to 164,000 in 1913.

building proper sewage systems around the Golden
Horn. Now its shores are green once again with parks,

The largest ethnic minority in Istanbul is the Kurdish

promenades, and playgrounds. Although much still

community, originating from eastern and south-eastern

remains to be done, people enjoy the area and can even

Turkey. Although the Kurdish presence in the city

¿VKWKHUH

GDWHVEDFNWRWKHHDUO\2WWRPDQSHULRGWKHLQIOX[RI
Kurds into the city has accelerated since the late 1970s.

)HQHUDQG%DODWDUHROGQHLJKERXUKRRGVRIWKH*ROGHQ

About 2 to 3 million residents of Istanbul are Kurdish,

+RUQZLWKWUDGLWLRQDOROGZRRGHQKRXVHV%\]DQWLQH

meaning there are more Kurds in Istanbul than in any

churches, and a few old synagogues belonging to

other city in the world. Levantines, Latin Christians

the first Jewish community that settled there. The

ZKRVHWWOHGLQ*DODWDGXULQJWKH2WWRPDQSHULRGSOD\HG

QHLJKERXUKRRGRI%DODWXVHGWREHKRPHWRDVL]DEOH

a seminal role in shaping the culture and architecture of

Sephardic Jewish community, first formed during the

Istanbul during the 19th and early 20th centuries; their

period of the Spanish Inquisition after 1492. As a result

population has dwindled, but they still remain in the

of emigration to Israel, the Jewish population in Turkey

44)

city in small numbers.

declined from 100,000 in 1950 to just 18,000 in 2005,
WKHPDMRULW\RIZKRPOLYHGLQHLWKHU,VWDQEXORUø]PLU

The Golden Horn area, along the natural harbour
dividing Istanbul, is now surrounded by parks and

7KH2UWKRGR[3DWULDUFK\LVDOVRORFDWHGDORQJWKHEDQNV
of the Golden Horn estuary.

promenades with ancient sites scattered among them.
Its name comes from the colour of the water when it

The Eyup neighborhood towards the end of the Golden

shines with a gold colour at sunset because of the sun’s

Horn is an important site for Muslims who come to visit

UHÀHFWLRQ

and pray at the tomb of Eyub El Ensari, a companion of
the Prophet Muhammad who died during the Arab siege

The Golden Horn was an old trading harbour and a
SRSXODUUHVLGHQWLDODUHDGXULQJWKH%\]DQWLQHSHULRG

of Constantinople in the 7th century. Around the mosque
DQGWKHKLOOVDUHFHPHWHULHVIURPWKH2WWRPDQSHULRG

 5HOLJLRXVDQG(WKQLF*URXSVKWWSHQZLNLSHGLDRUJZLNL,VWDQEXO5HOLJLRXVBDQGBHWKQLFBJURXSV
44) Ibid.
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There was no bridge over the Golden Horn before

residential area for temporary ex-patriots, including

the 19th century. Small boats provided transportation

overseas students, journalists, academics, artists, and

EHWZHHQWKHWZRVKRUHV7KH¿UVW*DODWD%ULGJHZKLFK

other adventurous young professionals. The implicit

FRQQHFWVSUHVHQWGD\.DUDN|\WR(PLQ|QZDVEXLOWLQ

impact of the Golden Horn Project is this mobilization

WKHQUHEXLOW¿UVWLQDQGDJDLQLQDQGLQ

of young people resulting from the urban transformation

1993.

that has escalated since the early 2000s. The trends in
Table 7, however, show that the social impact of the

7KH8QNDSDQL DOVRQDPHGDV$WDWXUN %ULGJHIXUWKHU

rehabilitation of the Golden Horn area coincided with

XSWKH*ROGHQ+RUQKDQGOHVWKHÀRZRIWUDI¿FEHWZHHQ

an overall population decrease in the area, mainly

%H\RJOXDQG6DUDoKDQH$WKLUGEULGJHRYHUWKH*ROGHQ

because of removal of industrial facilities and poorly

+RUQLVFDOOHGWKH+DOLo%ULGJHDQGKDVDKLJKZD\

constructed housing. This has been accompanied by a

SDVVLQJWKURXJKLW7KHQHZ*DODWD%ULGJHZDVFRPSOHWHG

large increase in population in the inner and outer rings

DQGWKH+DOLo0HWUR%ULGJHZDVFRPSOHWHGLQ

of the metropolitan area.

February 2014.
1-2-6. Effects of Social Factors
Turkey as a whole has witnessed a rapid social
WUDQVIRUPDWLRQGXHWRWKHUHSODFHPHQWRIWKH2WWRPDQ
Empire with the Republic of Turkey. A dynamic

<Table 7> Population Change in Different Parts of Istanbul
(thousand people)
Area
Historic Core: Fatih

1985

2000

2011

Change:
1985-2011 (%)

591

459

429

- 27

Balance of Core

1,336

2,175

1,270

- 5

Inner ring

2,635

5,747

7,800

+196

modernization process brought about significant

Outer ring

1,044

2,424

3,598

+245

changes in life styles, places and institutions. Istanbul is

Exurbs

147

240

386

+162

WKHPDLQ¿UVWKDQGZLWQHVVRIWKLVVRFLDOWUDQVIRUPDWLRQ

Total

5,753 11,045 13,483

+134

as it represents the former capital of successive empires
DQGLVQRZWKH¿QDQFLDODQGFXOWXUDOFDSLWDORIDPRGHUQ

1RWH+LVWRULFFRUHLQFOXGHV*ROGHQ+RUQDUHD
6RXUFHKWWSZZZQHZJHRJUDSK\FRPFRQWHQWWKHHYROYLQJ
urban-form-istanbul

nation state. Through the early decades of the Republic,
Istanbul welcomed millions of domestic migrants from

The urban transformation of the Golden Horn area has

Anatolia, the majority of whom struggled to preserve

WZREDVLFIRUPVRQHLVWRUHQRYDWHWKHROGUHVLGHQFHV

their genuine lifestyle, which in turn led to a disrupted

with no change of ownership either for self-use or for

socio-cultural environment. This disordered social

renting; the other is to buy and sell the old residences,

environment revealed the social and economic gaps

demolish and reconstruct them as attractive big projects.

between people in different parts of the metropolitan

Although the latter method has the potential to derive

area.

greater added economic value, it may cause an increased
gap among social strata due to disregard for the equitable

The Golden Horn area constitutes an exciting case

DOORFDWLRQRIEHQH¿WV

from which to observe the social transformation of
Turkey in general and Istanbul in particular. The

Looking from the lens of human development, the

neighbourhoods dominated by non-Muslim residents,

*ROGHQ+RUQSURMHFWKDVDFKLHYHGDVLJQL¿FDQWFRQWULEXWLRQ

VXFKDV)HQHUDQG%DODWIURPWKH2WWRPDQ(UDQRZ

to education capacity by opening a healthy urban

host an increasing number of mobile world citizens

waterfront environment suitable for construction of

once again. The Golden Horn has become a favourable

high-level education institutions, rowing clubs, cultural
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centers and museums. Considering that these educational

decrees with the constitution. The Council of State is

and cultural facilities are open to the public and are not

the tribunal of last resort for administrative cases, and

exclusive to inhabitants of the Golden Horn, it should

the High Court of Appeals for all others.

be noted that locals are not the direct beneficiaries of
the renewal process. The project also ensured a healthy

The prime minister is elected by the parliament

environment for marine life and resulted in an increase

through a vote of confidence in the government and

LQWKH¿VKSRSXODWLRQDSRVLWLYHLPSDFWRQELRGLYHUVLW\

is most often the head of the party having the most

Hand-line fishing, which was absent from the region

seats in parliament. The current prime minister is the

for a long time because of the pollution, is continuously

IRUPHUPD\RURIøVWDQEXO5HFHS7D\\LS(UGR÷DQ

increasing and contributing to well-being at the micro

whose conservative Justice and Development Party

level for the local residents. All in all, improvements in

was elected for a third consecutive time in the 2011

the Golden Horn’s ecosystem affect the aesthetic quality

general elections. Although the ministers do not have

of the region, which in turn leads to improvements in the

to be members of parliament, ministers with parliament

social fabric of the district.

membership are common in Turkish politics.

1-3. Political Factors

1-3-1. Administrative Units

The political system in Turkey is a parliamentary

The general administration is divided into two

democracy. The Turkish Constitution structures the

jurisdictions as the central government and local

Republic of Turkey as a democratic, secular, and social

governments. The central government administration is

state in which the executive, legislative, and judicial

divided into 81 provinces (see Figure 7), which are in turn

45)

powers are separated. The Prime Minister of Turkey

divided into 923 districts. The centralized administrative

is the head of government, and of a multi-party system.

bodies that function under a given ministry are in charge

The President of Turkey is the head of state who holds

RIIXO¿OOLQJSXEOLFVHUYLFHVRQDQDWLRQDOVFDOHDQGOLQNHG

a largely ceremonial role, but with substantial reserve

with associated agencies at the provincial level. In this

powers. The president is elected for a seven-year

respect, the local governments are the bodies that provide

WHUPE\GLUHFWHOHFWLRQV$EGXOODK*OZDVHOHFWHG

the services for citizens in provinces, municipalities and

as president in August 2007, by a popular parliament

villages. The two separate Ministries of Environment

46)

round of votes.

and Forestry were merged in 2003. The result of this
merger bolstered the administrative capacity of the

Executive power is exercised by the Prime Minister

state’s environment and forestry related activities. In

and the Council of Ministers that make up the

2011 the Ministry was again divided into two separate

government, while the legislative power is vested in the

PLQLVWULHVWKH0LQLVWU\RI)RUHVWU\DQG:DWHU$IIDLUV

unicameral parliament, the Grand National Assembly

and the Ministry of Environment and Urbanization. The

of Turkey. The judiciary is independent of the executive

former one has the primary authority in water resources

and the legislature, and the Constitutional Court is

management with the integration of significant water-

charged with ruling on the conformity of laws and

related administrative responsibilities.

 KWWSZZZHHDHXURSDHXVRHUFRXQWULHVWUFRXQWU\LQWURGXFWLRQWXUNH\
 KWWSZZZEEFFRPQHZVZRUOGHXURSH

Turkey Restoration of an Urban Estuary: Golden Horn, Istanbul

●

653

6RXUFHKWWSZZZUHVLPVHOLFRPGDWDPHGLDPDSBWXUNL\HJLI

<Figure 7> Map of Provinces in Turkey

Istanbul is not only a city, under this system, but

government in Ankara are politically aligned and share

DOVRDSURYLQFHLQLWVRZQULJKW%RWKPHWURSROLWDQDQG

common political views. In addition, the Prime Minister

provincial municipalities have decision-making powers in

was formerly the mayor of Istanbul, and considers

so far that the metropolitan administration is responsible

himself as an ’Istanbul lover.’

for macro-level decisions concerning the entire city, while
districts are responsible for decisions related to traditional

However, when it comes to the making of macro-

municipal services. A powerful mayor (currently Mr.

level decisions, the central government exerts a strong

.DGLU7RSEDú LVJHQHUDOO\LQFKDUJHRIWKHDGPLQLVWUDWLRQ

LQÀXHQFHRQ,VWDQEXO0RUHRYHU,VWDQEXO¶VUHVLGHQWVKDYH

of the Istanbul Metropolitan Municipality (IMM). The

generally supported decisions taken even by the central

mayor makes macro-level decisions, which are then

JRYHUQPHQWEHFDXVHRIWKHLUHI¿FLHQF\DWWKHORFDOOHYHO

passed to a municipal council.
In fact, there is considerable popular support for an
As with other cities that have grown rapidly and that

administration that is addressing the fundamental and

urgently need solutions for their basic infrastructure

urgent infrastructural problems that they face. The

problems, city-wide decisions to address the concerns of

Prime Minister seems content that the public recognizes

citizens are vitally important in Istanbul. However, since

and supports the central government’s role in projects

local administrations are not financially autonomous,

concerning the city’s infrastructure. Indeed, these

they are engaged in a never-ending search for new

investments boosts popular support just like social relief

resources to implement their decisions.

for the poorer citizens. Just recently (February 2014)
0D\RU7RSEDúDQG3ULPH0LQLVWHU(UGR÷DQRSHQHG

Therefore, good relations with the central government

DQHZPHWURSROLWDQEULGJH RIILFLDOO\QDPHG+DOLo

are crucial. In Istanbul, most problems have occurred

0HWUR%ULGJH RQ,VWDQEXO¶V*ROGHQ+RUQPDUNLQJWKH

when the political party of the metropolitan municipality

latest step in a plan to expand railway transportation in

differed from that of the central government. Currently,

Turkey’s largest city.

Istanbul’s local administration and the central
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Istanbul is thus being governed by a strong leader

EU-Turkey accession negotiations were opened on 3

with a populist approach and close ties to the central

2FWREHUZLWKDQDQDO\WLFDOH[DPLQDWLRQRIWKH(8

government. In this context, it is worth mentioning

OHJLVODWLRQILQDOL]HGRQ2FWREHU6LQFHWKHQ

that a strategic planning ethos now guides the city’s

the negotiations have been on-going in nine chapters.

growth. Responsibility for this strategic vision has been

However, its support for Northern Cyprus in the Cyprus

transferred to the Istanbul Metropolitan Planning and

dispute between Turkey and Greece over the Republic

Urban Design Center (IMP), a new organization that

of Cyprus, has complicated Turkish relations with

operates alongside political and bureaucratic bodies of

1$72DQGZLWK(8PHPEHUVWDWHV7XUNH\PDLQWDLQV

the Istanbul Metropolitan Municipality.

36,000 troops in Northern Cyprus, though their
presence is controversial.

1-3-2. Foreign Policy
Turkey was not only a founding member of the
Turkey’s foreign policy has often been in line with

8QLWHG1DWLRQVLQDQGRIWKH2(&'LQEXW

most of Western Europe. The country was a founding

LWZDVDOVRDIRXQGHURIWKH2UJDQL]DWLRQIRU6HFXULW\

member of the Council for Europe in 1949 and became

DQG&RRSHUDWLRQLQ(XURSH 26&( LQDQGRIWKH

an associate member of the European Economic

G-20 major economies in 1999.

Community in 1963. Turkey applied for membership
in the European Communities on 14 April 1987. The

Turkey also has strong ties with the United States,

European Commission issued an opinion in 1989

which supports Turkey’s bid to join the European

which concluded that, while Turkey was eligible for

Union. These strong relations date back to the Cold War

membership, it would be appropriate to postpone the

when Turkey kept close bilateral relations with the U.S.

decision to be made on Turkey’s membership. In a
decision concluded on 6 March 1995, a customs union

Turkey has maintained forces in international

between Turkey and the European Communities was

PLVVLRQVXQGHUWKH8QLWHG1DWLRQVDQG1$72VLQFH

fully established in the area of industrial products.

1950, including peacekeeping missions in Somalia and

In accordance with the Decision, the customs union

former Yugoslavia, and support to coalition forces in

between Turkey and the European Communities began

the First Gulf War. Turkey has had troops deployed in

to operate on 1 January 1996. Following Turkey’s

Afghanistan as part of the United States stabilization

request to take part in the new enlargement process

IRUFHDQGWKH81DXWKRUL]HG1$72FRPPDQGHG

launched in 1996, Turkey was admitted as a candidate

International Security Assistance Force (ISAF) since

for the EU membership on an equal basis with the other

2001.

candidate countries at the European Council held in
Helsinki on 10-11 December 1999.47)

1-3-3. Effects of Political Factors

In December 2004, the European Council stated that,

Politics at local and national levels have mostly been

³7XUNH\VXI¿FLHQWO\IXO¿OVWKH&RSHQKDJHQFULWHULDWR

mutually responsive to each other. Istanbul has a special

RSHQDFFHVVLRQQHJRWLDWLRQV´%DVHGRQWKLVGHFLVLRQ

place in this equation, with its economic and symbolic

 (XURSHDQ(QYLURQPHQW$JHQF\&RXQWU\3UR¿OH7XUNH\6WDWHRIWKH(QYLURQPHQW5HSRUW 62(5 KWWSZZZHHD
HXURSDHXVRHUFRXQWULHVWUFRXQWU\LQWURGXFWLRQWXUNH\
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values. The fact that the current Prime Minister was

politicians. Revival of this once environmentally

formerly the Mayor of Istanbul has ensured that

devastated urban center is a remarkable political success

attention to urban improvements, particularly around

as long as it is combined with fairly implemented social

the Golden Horn, has continued without interruption.

and economic policies.

Political support is crucial to the success of Water and
Green Growth case studies.
$VWKH¿QDQFLDOFDSLWDORIWKHFRXQWU\,VWDQEXOKRVWVD

1-4. Environmental Factors
1-4-1. Water and Sanitation

very important business group that has the capability of
acting as an interest group with a rather pro-EU stance

Turkey is one of the most water rich countries of the

to politics. Yet, it would be misleading to consider the

0HGLWHUUDQHDQEXWGXHWRVLJQL¿FDQWSRSXODWLRQJURZWK

business group as a homogeneous unit. Especially

from 28 million in the 1960s to 74 million in 2012, the

through the last decade, there has been a process of

availability of water resources has already decreased

resource redistribution and emergence of new elites that

from around 4000 m3 to 1500 m3SHUFDSLWD\HDU7KH

is caused by the relative proliferation of wealth. As the

annual water budget is presented in Figure 8. Water

economic shares grow larger, the number of political

demand in Turkey approximately doubled in the second

opportunities are enhanced. Looking from the symbolic

half of the 20th century. The overall water demand in

perspective, Istanbul is often valued as a micro replica

Turkey continues to increase, even more in the light

of Turkey with a massive number of habitants who

RIWKHHIIHFWVRIGURXJKWDQGRUFOLPDWHFKDQJH48) It is

are domestic migrants in a way. Due to its socio-

estimated that Turkey will suffer from water scarcity

economically heterogeneous population, its historical

ZLWKLQWKHQH[WVHYHUDO\HDUV2YHURIWKHWRWDO

significance and its international credibility, the city

water supply of Turkey is used for agricultural irrigation,

holds political relevance well above than of an average

while about 15% is for domestic water supply and 11%

city. The combination of economic and symbolic

for industrial purposes respectively.49)

indicators in turn is reflected in everyday politics that
implies ‘one who rules Istanbul, rules Turkey’.

There has been a strong growth in access to improved
water supply, from 85% of the population in 1995 to

The Golden Horn area had good times and bad

99% in 2011. The proportion of the population with

times like many other urban zones globally. Its central

access to improved sanitation has increased from 84%

location in Istanbul makes it relevant for symbolic

in 1995 to an overall level of 91% of the population

SROLWLFDOLQÀXHQFH$VWKHHQYLURQPHQWDOUHKDELOLWDWLRQ

of Turkey in 2011(urban 97%, rural 75%), including

is fostered by social and economic transformation,

households with connections to the public sewer

the district provides political influence, as it can be

system, a septic system or a simple pit latrine.50)

promoted both by local and central government

 &HQWHUIRU&OLPDWH$GDSWLRQQG(XURSHLQD&KDQJLQJ&OLPDWH)UHVK:DWHU5HVRXUFHVLQ7XUNH\KWWSZZZFOLPDWHDGDSWDWLRQ
HXWXUNH\IUHVKZDWHUUHVRXUFHV
 'RJGX06DQG6DJQDN&&OLPDWH&KDQJH'URXJKWDQG2YHU3XPSLQJ,PSDFWVRQ*URXQGZDWHUV7ZR([DPSOHV
IURP 7XUNH\ 3DSHU VXEPLWWHG WR WKH 7KLUG ,QWHUQDWLRQDO %$/:2,6 &RQIHUHQFH RQ WKH %DONDQ :DWHU 2EVHUYDWLRQ DQG
Information System.
 :+281,&() -RLQW 0RQLWRULQJ 3URJUDP  3URJUHVV RQ 6DQLWDWLRQ DQG 'ULQNLQJ :DWHU  8SGDWH KWWSZZZ
ZVVLQIRRUJ¿OHDGPLQXVHUBXSORDGUHVRXUFHV-03UHSRUWSGI $FFHVVHG
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38.3%, biological treatment was 32.9%, physical
treatment was 28.5% and the rate of natural treatment
was 0.3%. Approximately 52.7% of the treated
wastewater was discharged into the sea, 39.2% was
discharged into a river, 3.0% was discharged into a
reservoir or lake, and 4.8% was discharged into other
receiving bodies.51) The survey showed that 78% of
Turkey’s total population were served by sewerage
systems in 2012, with 92% of urban residents being
connected to sewers. Approximately 58% of Turkey’s
6RXUFH KWWSZZZHHDHXURSDHXVRHUFRXQWULHVWUFRXQWU\LQWURGXFWLRQ
turkey

population and 68% of the municipal population were
served by wastewater treatment plants.

<Figure 8> Annual Water Budget in Turkey

A Municipal Wastewater Statistics Survey conducted

The average amount of wastewater discharged from

by the Turkish Statistical Institute showed that 2,300

municipal sewerage systems per capita per day was

municipalities out of 2,950 municipalities were served

determined as 190 litres. The average for Istanbul was

3

E\VHZHUDJHV\VWHPVLQ2XWRIELOOLRQP of

calculated as 224 litres per capita per day. The increase

wastewater discharged from the sewerage systems in

LQWKHWUHDWHGZDVWHZDWHUÀRZUDWHVLVSUHVHQWHGLQ¿JXUH

3

2012, 3.3 billion m or 80% were treated in wastewater

12. Within the last 20 years the percentage of treated

treatment plants. The rate of advanced treatment was

wastewater has increased from 15% to 95% in Istanbul.

6RXUFHø6.ø$QQXDO5HSRUW

<Figure 9> Changes in the Treated Wastewater Flow Rates in Istanbul

 7XUNLVK6WDWLVWLFDO,QVWLWXWH0XQLFLSDO:DVWHZDWHU6WDWLVWLFVKWWSZZZWXUNVWDWJRYWU3UH+DEHU%XOWHQOHULGR"LG 
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1-4-2. Pollution Concerns

The importance of strong environmental protection
measures, as well as the fragility of Turkey's environment,

As Turkey's economy experienced high levels of

was driven home by a catastrophe that struck the Tisza

growth in the 1970s to mid-1990s, the country's boom

and Danube rivers in south-eastern Europe in January

in industrial production resulted in high levels of

2000. After a reservoir wall at a gold mine in Romania

pollution and environmental degradation.

collapsed, cyanide-tainted water was dumped into the
Tisza River, and the toxic spill killed thousands of fish

The Golden Horn in Istanbul was one of the places

in Hungary as it flowed downstream into the Danube.

hit worst by the overuse of natural resources and the

Although the spill was supposed to be diluted by the time

disposal of waste beyond the assimilative capacity of the

LWUHDFKHGWKH%ODFN6HDDQGLWZDVQRWH[SHFWHGWRFDXVH

ecosystem. Degradation of the ecosystem was caused by

any damage there or in the Sea of Marmara, Turkey took

a combination of unregulated industrialization, unplanned

QRFKDQFHVWDNLQJZDWHUVDPSOHVLQWKH%RVSRUXV6WUDLWV

urbanization, heavy use of chemicals and pesticides in

to measure any effects from the toxic spill.

the agricultural sector, ill-managed tourism activities,
large energy and irrigation projects, with little regard for

While the impacts of the spill on waters around Turkey

HQYLURQPHQWDOG\QDPLFV2WKHUIDFWRUVWKDWSXWSUHVVXUH

seemed minor, it called for preparedness on the part of

on the ecological systems of Turkey were high population

WKH7XUNLVKDXWKRULWLHV,QFUHDVHGVKLSSLQJWUDI¿FWKURXJK

growth, uneven development and income distribution,

WKHQDUURZ%RVSRUXV6WUDLWVKDVKHLJKWHQHGIHDUVRID

and persistent poverty. Also contributing to environmental

major accident that could have serious environmental

degradation were air pollution in cities and industrial sites,

consequences and endanger the health of the 12 million

surface and groundwater pollution, erosion, salination of

residents of Istanbul who live on either side of the Straits.

soils, deforestation, loss of biodiversity, and visual and
noise pollution.52)

The Straits are 31 km long and have 12 abrupt,
angular windings, and with the large increase in shipping

Furthermore, with domestic energy consumption on the

WUDI¿FVLQFHWKHHQGRIWKH&ROG:DU QRZRYHU

rise from all this economic activity, Turkey has been forced

YHVVHOVSHU\HDU±RQHHYHU\PLQXWHV DUHLQGDQJHU

WRLPSRUWPRUHRLODQGJDVPHDQLQJPRUHRLOWDQNHUWUDI¿F

of environmental disasters. Already, between 1988 and

LQWKH%ODFN6HDDQG%RVSRUXV6WUDLWVDJDLQLQFUHDVLQJ

1992, increased congestion led to 155 collisions in the

environmental threats in the Golden Horn region. This has

Straits.54) In 2013, there were several maritime incidents

DGGHGWRWKHKHDY\VKLSSLQJWUDI¿FIURPWKHFRQVWUXFWLRQ

LQWKH%RVSRUXV6WUDLWVLQFOXGLQJWZRIHUULHVFROOLGLQJ

of oil pipelines from the Russian Federation to Europe, i.e.,

in heavy fog, a cargo ship that ran aground and several

WKH%DNX7LÀLV&H\KDQRLOSLSHOLQH7XUNH\KDVEHFRPHD

ships that had to be towed due to engine failure, engine

major energy corridor in the region for this trade in recent

¿UHVRUPHFKDQLFDOSUREOHPV55)

years and is still addressing the environmental impacts of
the sudden surge.53)

 (XURSHDQ(QYLURQPHQWDO$JHQF\&RXQWU\3UR¿OH'LVWLQJXLVKLQJ)DFWRUV7XUNH\KWWSZZZHHDHXURSDHXVRHUFRXQWULHV
WUFRXQWU\LQWURGXFWLRQWXUNH\
 0LGGOH(DVW)RUXP7XUNH\DWWKH(QHUJ\&URVVURDGVKWWSZZZPHIRUXPRUJWXUNH\DWWKHHQHUJ\FURVVURDGV
 86(QHUJ\,QIRUPDWLRQ$GPLQLVWUDWLRQ7XUNH\(QYLURQPHQWDO,VVXHVKWWSZZZQXFHERXQHGXWUWXUNH\KWPO
 KWWSHQZLNLSHGLDRUJZLNL/LVWBRIBPDULWLPHBLQFLGHQWVBLQBWKHB7XUNLVKB6WUDLWV
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1-4-3. Oil and Gas Shipments through the Bosporus
In addition, while major spills can bring about immediate
With the high volume of oil being shipped through the

environmental consequences, the presence of large

%RVSRUXVRLOWDQNHUDFFLGHQWVFDQUHOHDVHODUJHTXDQWLWLHV

oil- and gas-carrying ships in the Straits causes other

of oil into the marine environment. This danger was

problems, such as the day-to-day release of contaminated

underscored in March 1994, when the Greek Cypriot

water as the ships ballast their holds. Pollution in the

tanker Nassia collided with another ship, killing 30

6WUDLWVFRQWULEXWHGWRDGHFOLQHLQ¿VKLQJOHYHOVE\PRUH

seamen and spilling 20,000 tons of oil into the Straits.

than 96% of their former levels.

7KHUHVXOWLQJRLOVOLFNWXUQHGWKHZDWHUVRIWKH%RVSRUXV
LQWRDUDJLQJLQIHUQRIRU¿YHGD\V)RUWXQDWHO\EHFDXVH

To reduce the strain on the marine environment

the accident occurred in the Straits a few miles north of

FDXVHGE\VKLSWUDI¿F7XUNH\KDVVXSSRUWHGDOWHUQDWLYH

56)

means of transporting oil and gas from Central Asia,

the city, a potential urban disaster was averted.

VXFKDVWKH&DVSLDQRLOSLSHOLQHURXWHIURP%DNXWR
In the aftermath of the 1994 Nassia disaster, Turkey

the Turkish Mediterranean port of Ceyhan. It was

passed regulations requiring ships carrying hazardous

also in favour of the Trans-Caspian gas pipeline from

materials to report to the Turkish Environment Ministry.

Turkmenistan across Azerbaijan and Georgia to Turkey.

However, Turkey's power to regulate commercial

Turkey continues to support the Ceyhan terminal for the

shipping through the Straits is limited by the 1936 Treaty

ORQJWHUPWRUHGXFHWKHDPRXQWRIRLOVKLSSHGWR%ODFN

of Montreux that delineates the Straits as an international

6HDSRUWV ZKLFKWKHQPXVWSDVVWKURXJKWKH%RVSRUXV

waterway. Although subsequent international agreements

to world markets). However, a recent Kazakh-Russian

have given Turkey the right to regulate the right of

GHDOWRVKLSPRUHRLOWRWKH5XVVLDQ%ODFN6HDSRUWRI

passage through the Straits to ensure a steady and safe

Novorossiisk guarantees that more oil will continue to

ÀRZRIWUDI¿F7XUNH\KDVQRWEHHQVWULQJHQWO\HQIRUFLQJ

ÀRZWKURXJKWKH6WUDLWV58)

the shipping laws passed in 1994 because of pressure
IURPVRPH%ODFN6HDERUGHUFRXQWULHV

Turkey imports practically all the oil and gas it uses and
these imports may almost double over the next decade.

7UDI¿FZLOOOLNHO\LQFUHDVHHYHQPRUHLQFRPLQJ\HDUV

A key part of Turkey’s policy is energy diplomacy with

DVWKHVL[FRXQWULHVVXUURXQGLQJWKH%ODFN6HDGHYHORS

the supplier countries in the region, which together hold

economically. With tonnage on the rise as well, the

more than 70% of the proven oil and gas reserves of the

WKUHDWRIFROOLVLRQLVQRWWKHRQO\GDQJHURQ'HFHPEHU

world. Turkey has been quite successful, as is evidenced

29, 1999, the Volgoneft-248, a 25-year old Russian

by agreements with Russia, Iran, Iraq, Egypt, the Caspian

tanker, ran aground and split in two in close proximity

region (Azerbaijan), and Central Asia (Turkmenistan).

to the southwest shores of Istanbul. More than 800 tons

These agreements and the related projects also strengthen

of the 4,300 tons of fuel-oil on board spilled into the

Turkey’s role as a transit country, an energy corridor

Marmara Sea, covering the coast of Marmara with fuel-

between its neighbouring supplier regions and the

2

57)

oil and affecting about 13 km of the sea.

European and other international markets. Ceyhan on the

 86 (QHUJ\ ,QIRUPDWLRQ $GPLQLVWUDWLRQ  7XUNH\ (QYLURQPHQWDO ,VVXH KWWSZZZQXFHERXQHGXWUWXUNH\KWPO
(Accessed 27 March 2014)
57) Ibid.
58) Ibid.
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Mediterranean coast is developing as a major oil terminal

and geothermal energy. It is also planning to introduce

in the region. The IEA recognizes that Turkey’s proactive

nuclear power to further diversify its power generating

stance benefits both the country itself and the wider

capacity.

59)

international community.

Although analysts have said that Turkey's continually
increasing energy consumption is needed to power the

1-4-4. Energy Consumption

country's growing economy. However, environmental
60)

Turkey

critics believe that Turkey's economic policies have

will likely register the fastest medium- to long-term

HQFRXUDJHGHQHUJ\ZDVWH%HFDXVHWKH7XUNLVKHQHUJ\

growth in energy demand among the IEA member

sector is mainly state-owned, critics charge that the

countries. It has a young and urbanizing population,

government's pricing policy has encouraged the

and energy use is still comparatively low. Therefore,

LQHI¿FLHQWXVHRIHQHUJ\([SHUWVFODLPWKDWDERXWRI

ensuring sufficient energy supply to a growing

HQHUJ\JHQHUDWHGLQ7XUNH\LVORVWEHFDXVHRILQHI¿FLHQW

economy remains the government’s main energy policy

distribution and relay systems. In turn, they argue, this

concern, with lower priority being given to market

energy waste has necessitated the accelerated growth in

reform and environmental protection. However, Turkey

energy demand and imports.

According to the IEA’s 2009 assessment,

has made good progress in balancing the three areas of
energy policy since 2005. Affordable energy is essential

The Turkish government and municipalities have

for increasing the living standards of the Turkish

taken several measures to reduce pollution from energy

people. Large investments in energy infrastructure,

sources. In order to meet EU environmental standards,

especially in electricity and natural gas, are needed over

in recent years, Turkey has improved its policies to

the coming years to avoid bottlenecks in supply and to

FRQWURODLUSROOXWLRQ)RUH[DPSOHROGFRDO¿UHGSRZHU

sustain rapid economic growth. Turkey will rely largely

SODQWVDUHEHLQJHTXLSSHGZLWKÀXHJDVGHVXOSKXUL]DWLRQ

on the private sector as the source for such large energy

(FGD) units, and in the transport sector, environmental

investments.

performance has improved thanks to several new
regulations on emissions from motor vehicles and

Closely related to economic growth, energy use in

quality standards for motor fuels. Air pollution control

Turkey is expected to double over the next decade,

will continue to require attention, especially in light of

with electricity demand rising even faster. Such rapid

the expected rapid growth in fossil fuel use.61) The IEA

growth requires not only large investments, but also

has recommended that Turkey increase investments

measures to ensure energy security and environmental

in public transport, especially in urban areas, as well

protection. Turkey has large coal reserves and it will

as improve the implementation of existing regulations

use them to meet the needs of the growing population

on air quality. There is a large potential for further

and expanding economy. The government is also

energy efficiency improvements in transportation and

determined to utilize Turkey’s large remaining

buildings, since cars are becoming more and more

potential for hydro and wind power, as well as solar

SRSXODUDQGVLJQL¿FDQWQHZFRQVWUXFWLRQLVIRUHVHHQ

 ,QWHUQDWLRQDO(QHUJ\$JHQF\(QHUJ\3ROLFLHVRI,($&RXQWULHV7XUNH\5HYLHZKWWSZZZLHDRUJSXEOLFDWLRQV
IUHHSXEOLFDWLRQVSXEOLFDWLRQWXUNH\SGI
60) Ibid.
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gas emissions. The plan explains how Turkey aspires to

1-4-5. Climate Change Efforts

integrate its climate change policies into development
Smog is a particularly bad problem in many Turkish

policies, enhancing the use of clean and renewable energy

cities, especially Istanbul. Rising energy consumption

sources, and participating actively in the international

and the increase in car ownership have increased

negotiations on climate change within the scope of its

air pollution, and as Turkey continues to develop its

“special circumstances”. The issue of adaptation was also

economy, the problem will be exacerbated unless

included in the Action Plan in order to ensure a holistic

preventive actions are undertaken.

approach to climate change.64)

(QHUJ\UHODWHG &2 2 emissions have more than

1-4-6. Energy Mix

doubled since 1990 and are likely to continue to rise
rapidly over the medium and long term, in parallel with
significant growth in energy demand. Turkey ratified
the United Nations Framework Convention on Climate
Change (UNFCCC) in February 2004 and became a
Party to the Kyoto Protocol in 2009. However, as a
rapidly developing economy with low emissions per
capita, Turkey has preferred not to set a quantitative
overall target to limit emissions. This exemption is
EDVHGRQWKHGHFLVLRQ&3RIE\WKH3DUWLHV
to the UNFCCC. Turkey is the only Annex-I country
that had not (by May 2010) set mitigation targets for
the post-2012 period or proposed mitigation actions

Turkey is building an extensive network of
hydroelectric energy sources in the southeast part of
the country, and cleaner-burning natural gas is moving
to replace coal in power generation. Hydroelectricity
accounted for about 34% of total installed electricity
capacity in 2012. It ranked 11 th in the world in
hydropower installed capacity, amounting to 15.83
gigawatts (GW). Hydropower accounts for 86% of the
renewable energy sources in the country. More than 60%
of Turkey’s energy needs continue to be supplied by
conventional sources.65)

to support them, as required under the Copenhagen
$FFRUG,WLVDOVRWKHRQO\2(&'FRXQWU\WKDWGRHVQRW

2WKHUUHQHZDEOHHQHUJ\VRXUFHVDFFRXQWIRURI
energy supply. Turkey is encouraging the construction of

have a national emission target for 2020.62)

wind power plants, mainly in the Aegean and Marmara

Now Turkey has established a National Coordination
%RDUG RQ &OLPDWH &KDQJH ZKLFK KDV SUHSDUHG D
National Climate Change Action Plan (NCCAP) under

regions. The Turkish government has a goal of greatly
increasing wind capacity by 2020. The country has also
extended its involvement in geothermal energy projects,
supported by loans from the government. The potential

an agreement between the Ministry of Environment

is large, and geothermal energy is expected to increase

and Forestry and UNDP.63) The NCCAP, completed in

substantially.

2011, provided no target for the reduction of greenhouse

 ,QWHUQDWLRQDO(QHUJ\$JHQF\(QHUJ\3ROLFLHVRI,($&RXQWULHV7XUNH\5HYLHZKWWSZZZLHDRUJSXEOLFDWLRQV
IUHHSXEOLFDWLRQVSXEOLFDWLRQWXUNH\SGI
62) Ibid.
 5HSXEOLFRI7XUNH\7XUNH\ V&OLPDWH&KDQJH$FWLRQ3ODQKWWSVVHRUVXQIFFFLQWVHRUVDWWDFKPHQWVJHWBDWWDFKPHQW"F
RGH +9$3-);-2.':=;25)'+2%64<
 &OLPDWH3ROLF\:DWFKHU7XUNH\KWWSZZZFOLPDWHSROLF\ZDWFKHURUJ"T 7XUNH\
 5HQHZDEOH)DFWV7XUNH\+\GURSRZHUKWWSZZZUHQHZDEOHIDFWVFRPFRXQWU\WXUNH\K\GUR
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As Turkey steers itself towards meeting EU membership

EU regulations, the Water Framework Directive is the

FULWHULDLWVKRXOGVHHLQFUHDVHGHQHUJ\HI¿FLHQF\7KH

one that Turkey pays most attention to in adapting to its

growth in energy consumption should wane as state

domestic policies.

subsidies are eliminated and prices more accurately
reflect costs. Yet, there will still be much room for

The Golden Horn area has suffered severely from

improvement, and Turkey's vigilance in safeguarding

environmental degradation for obvious reasons, as

its environment will be key to the continuance of its

mentioned above. The importance of the rehabilitation

economic development. Continuing to educate the

project is not to be underestimated, when comparing

public about the benefits of saving energy, as well

the current environmental status of the estuary with

as involving large industries in energy efficiency

the past. Considering the intense sea traffic on the

programs, will also lead to long-term positive effects

%RVSRUXVDQGWKHWUHDWHGZDVWHZDWHUGLVFKDUJHUDWH

for Turkey's economy and environment.

the current condition of the region can be regarded as
a sign of good progress. The area is characterized by

1-4-7. Effects of Environmental Factors

a constantly increasing fish population and expanded
water sports activities. Turkey’s bid for membership in

Due to its geographical uniqueness as a meeting

the EU along with its motivation to improve domestic

point of different climate regimes, Turkey has a rich

living standards promise continued improvements in

biodiversity. Endemic species and fauna show varying

the future.

characteristics in several hydro-geographic regions of the
country. The abundance of water resources is a leading

1-5. Technical Factors

factor in boosting this biological richness. Yet, these
given advantages cannot be taken for granted. Although

Turkey has a dynamic economy, characterized by a

once considered as a water-rich country, several factors

complex mix of modern industry and commerce and

exacerbated by rapid population growth are causing the

a traditional agriculture sector. The largest industrial

threat of deterioration for the future, unless necessary

sector is textiles and clothing and accounts for one-

measures are taken in a timely manner. Not only has the

third of industrial employment. The automotive and

consumptive use of water increased, but also the demand

electronics industries are growing in importance and

from the energy sector has escalated, to meet the needs

have surpassed textiles in Turkey’s export composition.

of production for both export and domestic needs. These

While Turkey’s science and innovation indicators lag

factors double the need for precautionary actions now.

WKRVHRIPRVW2(&'FRXQWULHVWKHUHKDVEHHQVRPH

%HFDXVHRIWKHKLJKHQYLURQPHQWDOVWDNHV7XUNH\

strong performance in recent years.66)

has made progress in environmental policy in recent
years. The establishment of the Ministry of Forestry and

Turkey’s gross expenditure on research and development

Water Affairs with two new sub-divisions, the General

(GERD) in 2012 was 0.92% of GDP and has increased

Directorate of Water Management and the Turkish

substantially from 0.37% in 1998 and 0.54% in 2001 (see

Water Institute, are two major steps for developing

Table 8). GERD in real terms increased by an average

comprehensive water policies that comply with

annual 11% since 1998 and by 15% per year from 2003

European Union standards. Among all environmental

WR,QGXVWU\¿QDQFHGRI*(5'LQDQG

 2(&'6FLHQFHDQG,QQRYDWLRQ&RXQWU\1RWHV7XUNH\KWWSZZZRHFGRUJVWLLQQRSGI
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the government funded 32%. Industry-financed GERD

researchers was 82,000 in 2012. Regarding FTE R&D

was a small 0.3% of GDP in 2008 but doubled from

personnel distribution by sectors, 49.7% was employed

1998 to 2008. Turkey’s business expenditure on R&D

in business enterprises, 38.8% were employed in higher

%(5' WRWDOOHGRI*'3LQWKH¿IWKORZHVW

education sector and 11.7% was employed in the

LQWKH2(&'EXWKDVLQFUHDVHGVKDUSO\%(5'LQUHDO

government sector in 2012. The total number of FTE

terms grew by an average annual 18% in the ten years

R&D personnel and researchers per 10,000 employed

from 1998 to 2008.

67)

persons was 42 and 33 respectively in 2012.69)

Turkey’s indicators measuring human resources in

Dividing into statistical regions in Turkey, R&D

science and technology (HRST) are weak. In a comparison

expenditure in 2012 was the highest in the West Anatolia

with 33 European countries, Turkey ranked last with

region, with 28.5%, followed by East Marmara with 20.6

23.1% of the labor force considered HRST in 2012. The

% and Istanbul with 20%. Regarding R&D personnel,

percentage of HRST grew from 18.4% in 2006. In 2008

West Anatolia was first with 22.8% of personnel being

18% of all new degrees were in science and engineering.

HRST, followed by Istanbul with 21.8%, and East

This compares to an average of 42.9% of the workforce

Marmara with 15.4%.70) The sectors that used the R&D

being in science and technology professions in the EU

IXQGVLQZHUHPDLQO\WKHEXVLQHVVHQWHUSULVH

countries as a whole (28 countries), which had grown

sector (46.8%); the higher education sector (43.9); and

68)

the government sector (11.3%). Regarding the sources

from an average of 34.5% in 2001 in the EU.

of financing for R&D expenditure, 46.8% came from
According to the results of R&D Activities Survey

business enterprises, 28.2% from the government sector,

2012 conducted by TurkStat, R&D Expenditures

21.1% from higher education, 3.4% from other national

(GERD) in Turkey increased by 17.1% from 2011 to

sources, and 0.6% from foreign funds in 2012.71)

2012 and reached US $12.6 billion in 2012. The share
of GERD in GDP was 0.92%, and the total number of
full time equivalent (FTE) R&D personnel was 105,000,

1-5-1. Science and Technology Research and Policy
Developments

an increase of 13.3% over 2011. The number of FTE
The goals and objectives of innovation policy in
<Table 8> Gross Expenditure on Research and Development
to GDP (GERD/GDP) in Turkey 2001-2012 (%)

Turkey are set out in the Ninth Development Plan
(2007-2013), the Medium-Term Program (2008-10),

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012

the Implementation Plan for the National Science and

0.54 0.53 0.48 0.52 0.59 0.58 0.72 0.73 0.85 0.84 0.86 0.92

7HFKQRORJ\6WUDWHJ\ 7XUNLVKDFURQ\P%7383

6RXUFH7XUNLVK6WDWLVWLFDO,QVWLWXWHKWWSZZZWXUNVWDWJRYWU8VW0HQX
GR"PHWRG WHPHOLVW

10), and the National Innovation Strategy (2008-10).72)

 2(&'KWWSZZZRHFGRUJVWLLQQRSGI
 (XURSHDQ &RPPLVVLRQ (XURVWDW KWWSHSSHXURVWDWHFHXURSDHXSRUWDOSDJHSRUWDOVFLHQFHBWHFKQRORJ\BLQQRYDWLRQGDWDPDLQB
tables
 6FLHQWL¿FDQG7HFKQRORJLFDO5HVHDUFK&RXQFLORI7XUNH\5 '$FWLYLWLHV6XUYH\KWWSZZZWXELWDNJRYWUHQQHZV
rd-activities-survey-2012-results-are-announced
 7XUNLVK6WDWLVWLFDO,QVWLWXWH LQ7XUNLVK KWWSZZZWXLNJRYWU3UH+DEHU%XOWHQOHULGR"LG 
 7XUNLVK6WDWLVWLFDO,QVWLWXWHKWWSZZZWXUNVWDWJRYWU3UH+DEHU%XOWHQOHULGR"LG 

Turkey Restoration of an Urban Estuary: Golden Horn, Istanbul

●

663

The National Science, Technology and Innovation

The Scientific and Technological Research Council

(NSTI) Strategy, 2011-2016 document was approved

RI7XUNH\ 7XUNLVKDFURQ\P7h%ø7$. LVWKHOHDGLQJ

in December 2010. Much of the new strategy drew on

agency for developing Science, Technology and

the improvements made in research, development and

Innovation (STI) policies, supporting and conducting

LQQRYDWLRQ 5', FDSDFLW\WKURXJKWKH%7383 

research and development activities; and playing a

73)

2010).

leading role in the creation of a science and technology
culture in Turkey since 1963. Headquartered in Ankara,

The vision of the NSTI Strategy (2011-16) is to

7h%ø7$.LVDQDXWRQRPRXVSXEOLFLQVWLWXWLRQJRYHUQHG

disseminate a culture of multilateral and multidisciplinary

E\D6FLHQFH%RDUG7h%ø7$.DOVRDFWVDVDQDGYLVRU\

RDI cooperation, stimulating RDI in areas such as

agency to the Turkish Government and is the secretariat

energy, water and food, encouraging small and medium

RI%7<.

sized enterprises (SMEs) to become stronger actors
within the national innovation system, and enhancing

7h%ø7$.PDQDJHVDQXPEHURI5 'LQVWLWXWHVWKDW

the contribution of research infrastructure to building the

VXSSRUWWKHSULRULW\DUHDVLGHQWLILHGE\%7<.DQGWKH

Turkish Research Area (TARAL).

7XUNLVK$FDGHP\RI6FLHQFHV 7h%$ 7h%ø7$.LV
responsible for the development and coordination of

The Supreme Council for Science and Technology

scientific research in line with the national priorities

7XUNLVKDFURQ\P%7<. LVWKHKLJKHVWVFLHQFHDQG

and targets. More than 2,500 researchers work at the 15

technology policy-making body in Turkey. In tandem

different research institutes and research centers attached

with the Vision 2023 Action Plan, which sets goals to be

WR7h%ø7$.ZKHUHERWKFRQWUDFWEDVHGDQGWDUJHWHG

achieved for the 100th anniversary of the establishment of

QDWLRQZLGHUHVHDUFKLVFRQGXFWHG7h%ø7$.UHSUHVHQWV

WKH5HSXEOLFRI7XUNH\%7<.OLVWHGWKHIROORZLQJHLJKW

Turkey in international research efforts including

SULRULW\DUHDVLQLWV6WUDWHJ\'RFXPHQW ,QWHJUDWHG

memberships in the European Science Foundation

circuit and design technologies; 2) Health technologies,

and the EU Framework Programs for Research and

and biological and genetics technologies; 3) Renewable

Technology.

HQHUJ\DQGHQYLURQPHQWDOWHFKQRORJLHV %RURQ
technologies and intelligent materials; 5) Mechatronics;
6) Nanotechnology; 7) GRID design technology; and 8)

7h%ø7$.RYHUVHHVWKHIROORZLQJUHVHDUFKFHQWHUV
DQGLQVWLWXWHV75)

Product process technologies. The development of the
strategy under Vision 2023 will facilitate funding for the
74)

0DUPDUD5HVHDUFK&HQWHU 0$0 

th

priority areas. At the 25 PHHWLQJRIWKH%7<.KHOG
in January 2013, the health sector was included within

(QHUJ\,QVWLWXWH

national priority areas.

)RRG,QVWLWXWH
&KHPLVWU\,QVWLWXWH

 2(&'RSFLW
 7KH6FLHQWL¿FDQG7HFKQRORJLFDO5HVHDUFK&RXQFLORI7XUNH\KWWSZZZWXELWDNJRYWUHQDERXWXVSROLFLHVFRQWHQWQDWLRQDO
water-rd-and-innovation-strategy
 .DGLU+DV8QLYHUVLW\KWWSZZZNKDVHGXWUHQUHVHDUFKVWUDUVWUDUVDLPVDQGUHVSRQVLELOLWLHVVWUDUVDLPVDQGUHVSRQVLELOLWLHV
html
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(QYLURQPHQW,QVWLWXWH

term plans, the government has set a goal to increase

0DWHULDOV,QVWLWXWH

the share of R&D investments to 3.00% of GDP by

(DUWKDQG0DULQH6FLHQFHV,QVWLWXWHDQG

2023, the centennial of the founding of the Republic of

*HQHWLF(QJLQHHULQJDQG%LRWHFKQRORJ\,QVWLWXWH

Turkey.76)

7h%ø7$.,QIRUPDWLFVDQG,QIRUPDWLRQ6HFXULW\
5HVHDUFK&HQWHU %,/*(0 

Elsevier Science organized a research performance
and evaluation event on 12 March 2013 in collaboration
with Hacettepe University in Ankara, Turkey.77) The

$GYDQFHG7HFKQRORJLHV5HVHDUFK,QVWLWXWH

evaluation found that in research output, Turkey ranked

1DWLRQDO 5HVHDUFK ,QVWLWXWH RI (OHFWURQLFV DQG

number 18 of the world’s top 20 countries (based on

Cryptology,

number of articles published between 2006 and 2010)

,QIRUPDWLRQ7HFKQRORJLHV,QVWLWXWH

DQGLVDOUHDG\DGH¿QLWLYHJOREDOFRPSHWLWRU$OWKRXJK

5HVHDUFK,QVWLWXWHRI)XQGDPHQWDO6FLHQFHV

it is on the lower end in terms of the number of articles

5HVHDUFK,QVWLWXWHIRU6RIWZDUH'HYHORSPHQW

published, it is at the top in terms of the rate of growth

&\EHU6HFXULW\,QVWLWXWH

±DWQXPEHUEHKLQGRQO\&KLQD,QGLDDQG%UD]LO,Q
VFLHQWL¿FSDSHUVWKDWKDYHEHHQFLWHGQHDUO\KDOI 

'HIHQVH,QGXVWULHV5HVHDUFKDQG'HYHORSPHQW,QVWLWXWH
(SAGE),

%) of Turkish papers were cited between 2006 and
2010. Despite its smaller GERD percentage, Turkey is

6SDFH7HFKQRORJLHV5HVHDUFK,QVWLWXWH 8=$< 

producing proportionately more “quality” papers than

1DWLRQDO0HWURORJ\,QVWLWXWH 80( 

rapidly growing countries like China and India.

,QVWLWXWHIRU,QGXVWULDO0DQDJHPHQW 7866,'( 
7HFKQRORJ\)UHH=RQHDQG7HFKQRSDUN

Going deeper into the analysis of Turkey’s research

1DWLRQDO$FDGHPLF1HWZRUNDQG,QIRUPDWLRQ&HQWHU
8/$.%ø0 

output, findings show that Turkey’s strength lies in
chemistry, engineering, and medicine. Research in

%XUVD7HVWDQG$QDO\VLV/DERUDWRU\ %87$/ DQG

Turkey has also become increasing interdisciplinary, as

1DWLRQDO2EVHUYDWRU\ 78* 

shown by a 2011 study conducted by Elsevier.

6FLHQWL¿F5HVHDUFK

7KHNH\WRLQFUHDVLQJLQWHUQDWLRQDOVFLHQWL¿FLQÀXHQFH
is to increase international collaboration, which in

2YHUWKHODVWGHFDGH7XUNH\¶V*'3KDVJURZQVLJQLILFDQWO\

Turkey is relatively low, compared to other developed

prompting the government to increase its R&D spending.

DQGGHYHORSLQJFRXQWULHVVXFKDV%UD]LO,UDQDQG,WDO\

Turkey increased GERD expenditure from 0.54%

7XUNH\FRXOGEHQH¿WIURPDKLJKHUOHYHORILQWHUQDWLRQDO

of GDP in 2001 to 0.92% in 2012, according to the

research funds if it were to increase the level of

Turkish Statistical Institute (TUIK). As part of long-

LQWHUQDWLRQDOFROODERUDWLRQLQVFLHQWL¿FUHVHDUFK

 KWWSZZZWXELWDNJRYWUHQDERXWXVSROLFLHVFRQWHQWQDWLRQDOZDWHUUGDQGLQQRYDWLRQVWUDWHJ\
76) %DVDO7DQG.HVNLQ*$SU7XUNH\6FLHQWL¿F5HVHDUFK2XWSXWLV%RRPLQJ%XW:KDWDERXWWKH4XDOLW\"(OVHYLHU
ScienceKWWSZZZHOVHYLHUFRPFRQQHFWWXUNH\VVFLHQWL¿FUHVHDUFKRXWSXWLVERRPLQJEXWZKDWDERXWWKHTXDOLW\
 7UHQGVLQ,QWHUQDWLRQDO&RRSHUDWLRQZLWKLQWKH)UDPHZRUNRI2XWFRPHVDQG2SSRUWXQLWLHVLQ7XUNH\DQG7XUNLVK8QLYHUVLWLHV
0DUFK(OVHYLHU&RQIHUHQFHDW+DFHWWHSH8QLYHUVLW\KWWSZZZHOVHYLHUWXUNL\HFRPHWNLQOLNOHU

Turkey Restoration of an Urban Estuary: Golden Horn, Istanbul

●

665

Turkey is the leading country in scientific research

beyond. Turksat 4A will provide TV broadcasting and

LQWKH0LGGOH(DVW±IDURXWSDFLQJWKHRWKHU60,7

communication services for commercial and government

78)

countries

in impact and output. The SMIT countries

±6RXWK.RUHD0H[LFR,QGRQHVLDDQG7XUNH\±DUH

customers, with communication payload consisting of 2
.D%DQGDQG.X%DQGWUDQVSRQGHUV

considered the four emerging markets with the most
SRWHQWLDOIRUJURZWKDIWHUWKH%5,&FRXQWULHV %UD]LO

785.6$7%,QWHUQHWVHUYLFHVSURYLGHUIHHVZLOOEH

Russia, India and China), based on population growth

FKHDSHULQWKHFRXQWU\RI¿FLDOVVD\7XUNFHOOWKH

and position economic growth.

leading company on communication and technology,
has made data declaration related to mobile service

1-5-3. Communications

in 2013. The use of SMS, MMS, mobile Internet and
apps by Turkcell’s customers has transformed the

The communications satellite TURKSAT 4A was

communication and technology sector over the last year.

ODXQFKHGIURPWKH%DLNRQXU6SDFH&HQWHULQ.D]DNKVWDQ

Data use has increased by almost 4000% since 2009.

on 15 February 2014. The satellite was manufactured

Turkcell has broken new records with its infrastructure

through a partnership of Turkish and Japanese engineers

that was serving 35 million clients by the end of the 3rd

E\0LWVXELVKL(OHFWULF 0(/&2 7KHVDWHOOLWHSURMHFW

quarter in 2013.

is a concrete outcome of the Turkey-Japan partnership
in the field of space programs, aviation, science and

As indicative of its innovative approaches in all

WHFKQRORJ\7KH785.6$7$DQG785.6$7%

sectors, Turkcell has increased its patent applications to

satellites were produced under the supervision of the

287. A total of 2,500 trainees graduated from Microsoft

president and engineers of TURKSAT, an institution

Istanbul's academy for software developers. From

of the Ministry of Transport, Maritime Affairs and

mid-2012 to late 2013, Microsoft was assisting to

Communication. As a result of the new satellites, Turkish

move Turkey from merely a consumer to a technology

TV and communication signals will reach all of Europe

developer.

DQGPXFKRI$VLDDQG$IULFD785.6$7%7XUNH\¶V
sixth satellite, will be launched in the second quarter of

1-5-4. Textiles and Apparel Growth Areas

79)

2014.

The textiles and apparel sector is a vital contributor to
The TURKSAT 4A is equipped with two 3-panel solar

Turkey's economy, accounting for approximately 10% of

arrays for power generation, a chemical propulsion system

the country's GDP. It is the largest industry in the country,

for apogee manoeuvres, as well as orbital adjustments

constituting approximately 15% of manufacturing

and navigation and stabilization equipment. It has a total

and about one-third of manufactured exports. Textiles,

mass of 4,850 kilograms, and is capable of providing

apparel and carpet exports totalled over US $24 billion

15KW of power to facilitate powerful communication

in 2011.80) Turkey has around 40,000 manufacturing

payloads for mission durations of 15 years and

companies and 1.9 million employees in the textile and

 60,7&RXQWULHV6RXWK.RUHD0H[LFR,QGRQHVLDDQG7XUNH\
 KWWSZZZSRUWWXUNH\FRPKLJKWHFKWXUNVDWDLQRUELW
 KWWSZZZWXUNLVKWH[WLOHVFRPDSSDUHODQGWH[WLOHH[SRUWYROXPHVKWPO
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apparel sector. According to Turkey's Export Promotion

1-5-5. Steel Industry

Center (IGEME), the country's apparel exports rank sixth
globally, and home textile exports rank third.81)

7XUNH\LVDVLJQL¿FDQWZRUOGSOD\HULQWKHSURGXFWLRQ
and exportation of steel and steel products, and has

Turkey's production of textile polymers and chemicals

established a sound reputation for producing quality

has increased concurrently with its growing textiles

products to meet market needs, including those of

sector; consequently, it has been building large plants

shipbuilding, where steel is a major input.

for polyamide, polyester, and acrylic fibre production.
The country produces the eighth-largest volume of manPDGH¿EUHVLQWKHZRUOGDWPLOOLRQWRQVSHU\HDU

The impetus for this investment in steel production
came from the liberalization of the economy during
the 1980s, which was a turning point, not only for the

Turkey's recent increase in GDP per capita has

Turkish economy as a whole, but for the iron and steel

stimulated demand for technical textiles and nonwoven

industry in particular. The 1980s inaugurated a period

products such as feminine hygiene items, diapers,

of significant growth for the Turkish iron and steel

medical textiles, and disposable products. Growth in

LQGXVWU\ZKLFKEHJDQZLWKWKHHVWDEOLVKPHQWRIWKH¿UVW

WKHDXWRPRWLYHFRQVWUXFWLRQ¿OWUDWLRQDJULFXOWXUHDQG

electric arc furnace mills. This provided the platform

chemical industries also has created demand. Turkey

for the industry to become one of the most developed

produces more than 110,000 metric tons of nonwovens

sectors in Turkey, and today counts as the third largest

per year. The country's expanding technical textiles

contributor to the Turkish economy.

industry is expected to gain even more importance
in the next 15 to 20 years. Main exports are big bags,

Today, all steel production companies in Turkey are

WLUHFRUGIDEULFVQRQZRYHQVJODVV¿EUHVDQGDUWLFOHV

privately held following the privatization of state owned

technical fabrics, seat belts, and high-tenacity yarns.

facilities, and Turkish steel makers now rely on private
capital markets to fund technological developments to

At the same time, it is recognized that the textile
and garment industries cause water pollution. All the

enhance the long-term viability of the industry in the
global marketplace.

industrial facilities in Turkey are obliged to attain the
wastewater discharge limits set in the Water Pollution

Currently, Turkey has 18 electric arc furnaces with

Control Regulation. Most of the industrial facilities

capacities ranging from 0.5 to 2.5 million tons, while

DUHQRZORFDWHGLQ2UJDQL]HG,QGXVWULDO=RQHV 2,=V 

its integrated plants (plants that combine both steel

all around Turkey. These zones provide pre-treatment

making and rolling processes) in Erdemir, Isdemir and

facilities before wastewater is discharged to sewer

Kardemir - have capacities ranging from 1.1 to 3.0

systems. Also the textile industry around the Golden

million tons. Its melting capacity in 2010 was around

Horn area is currently located in an organized industrial

43.4 million tons, composed of 34.0 million tons arc

]RQHLQ,VWDQEXO)DFLOLWLHVORFDWHGRXWVLGHWKH2,=DUH

furnace capacity and 9.4 million tons capacity of the

required to treat wastewater in their own facilities.

older, basic oxygen furnaces. This capacity is expected

 KWWSZZZWH[WLOHZRUOGDVLDFRP,VVXHV$SULO0D\-XQH&RXQWU\B3UR¿OHV7XUNH\B7H[WLOHB,QGXVWU\B3UR¿OH
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to grow to beyond 50 million tons by 2015, with the

of 2009, the Chemical and Environmental Institute

majority of growth coming through newer and more

ZDVVSOLWLQWZRLQVWLWXWHVWKH&KHPLFDO,QVWLWXWHDQG

HI¿FLHQWHOHFWULFDUFIXUQDFHV

the Environment Institute. And finally in 2010, the
Information Technologies Institute was transformed

1-5-6. Istanbul and Sea of Marmara Region

into the Turkish National Research Institute of
Electronics and Cryptology (UEKAE), also located in

7KH0DUPDUD5HVHDUFK&HQWHU NQRZQDV7h%ø7$.

*HE]H,WLVDQ,QVWLWXWHRIWKH7h%ø7$.,QIRUPDWLFV

0$0 ZDVHVWDEOLVKHGLQE\7h%ø7$.,W

and Information Security Research Center (Turkish

carries out basic and applied science research in

DFURQ\P%ø/*(0 

¿HOGVZKHUHUHVHDUFKLVQHHGHGWRLPSURYHWKHJOREDO
competitiveness of the country. MAM has participating

7KH*HE]H,QVWLWXWHRI7HFKQRORJ\ *,7 ø]PLU

LQVWLWXWHV LQ WKH IROORZLQJ ILHOGV HQHUJ\ IRRG

Institute of Technology are located in Kocaeli Province,

chemistry; environment; materials; earth and marine

close to Istanbul. GIT is a university for undergraduate

sciences; genetic engineering, and biotechnology. It is

and graduate studies and research activities located

located in Gebze, Kocaeli Province, close to Istanbul,

in a specifically selected area in Gebze, one of the

EULQJLQJDQXPEHURIUHVHDUFKXQLWVRIRI7h%ø7$.

most industrialized parts of the Marmara region. GIT

82)

formed in the past under one umbrella.

was founded in 1992, with the aim of becoming an
academic institution of learning whose priority is

In the years after 1976, many research projects were

educating innovative and broad-minded researchers,

funded by the United Nations Industrial Development

thus establishing itself among the international science

2UJDQL]DWLRQ 81,'2  DQG 1$72 V 6FLHQFH IRU

and technology producers and helping the Turkish

Stability Program. In the years 1982 and 1984, the

industry gain a strong competitive position in the global

number and value of contracted projects became quite

arena.83)

VLJQLILFDQW$OVRLQ7h%ø7$.0$0VWDUWHGD
process of transformation adopting industrial research

GIT has offers undergraduate and graduate level

and development in principle as its main strategy and

courses in physics, mathematics, materials science

studies. In 1995, the center was recognized as more

computer engineering and electronics engineering.

dynamic and became half autonomous.

It added architecture and business degrees in 2008.
All education programs are supported with English
language courses (30%). GIT has 926 undergraduate

In the following years, the center underwent structural

and 1275 graduate students and employs a total of

FKDQJHVDVDUHVXOWRIH[SDQVLRQRILWVDI¿OLDWHGUHVHDUFK

388 academic personnel, 158 of whom held doctoral

units. The Electronics Research Department, the

degrees.

National Metrology Institute and the Research Institute
IRU*HQHWLF(QJLQHHULQJDQG%LRWHFKQRORJ\ZHUH

Pharmaceutical industry. The Government of Turkey

reorganized as separate institutes directly reporting to

DQG$VVRFLDWLRQRI5HVHDUFK%DVHGSKDUPDFHXWLFDO

78%,7$.KHDGTXDUWHUVLQ$QNDUD,QWKHEHJLQQLQJ

companies (Turkish Acronym AIFD) include in

 KWWSHQZLNLSHGLDRUJZLNL7h%ø7$.B0DUPDUDB5HVHDUFKB&HQWHU
83) Ibid.
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Vision 2023 the goal to make Turkey a global center

7X]OD<DORYDDQGø]PLWZKLFKKDYHGHYHORSHGLQWR

for pharmaceutical R&D and production and regional

dynamic shipbuilding centers. Also, in recent years the

84)

HPHUJLQJ%ODFN6HDDQG0HGLWHUUDQHDQ5HJLRQVKDYH

shared service center location.

increasingly attracted shipyard investments.
The pharmaceutical industry already has an important
presence in Gebze, close to Istanbul. Roche Mustahzarlari

Turkish shipyards have a tradition spanning eight

completed construction of its pharmaceutical facility at

FHQWXULHV$WWKHWLPHRIWKH2WWRPDQ(PSLUHVKLS\DUGV

Gebze in 2003. The facility is Roche's second-largest

were able to build large, powerful naval vessels, and

solid forms production plant. The drug manufacturing

yards continued their modernization following the

facility makes solid dosage forms, including packaging of

foundation of the Republic of Turkey. After 1983, yards

WKH¿QLVKHGSURGXFWV7KHIDFLOLW\ZKLFKKDVDÀRRUVSDFH

EHJDQWRPRYHIURP+DOLoøVWDQEXO *ROGHQ+RUQ WRWKH

of 18,000 m², includes new quality control laboratories,

Tuzla Shipyards Region. Having started to operate in

85)

warehousing, offices, and administration buildings.

this region, Turkish shipyards struggled to complete their

The major markets of Roche Mustahzarlari Sanayi AS

infrastructure investments to comply with advancing

include North and South America, Western and Eastern

shipbuilding technology and so initially performed

Europe, East Asia, Southeast Asia, the Middle East, and

shipbuilding and repair works simultaneously.

86)

Africa. Roche Pharmaceuticals, based in Switzerland,
is one of the largest pharmaceutical companies in the
world in terms of revenue.

In the last decade, in parallel with developments in
the global market, Turkish shipbuilding experienced
a several-fold increase in its shipbuilding and export

As water pollution from pharmaceutical companies

FDSDFLW\LQFOXGLQJDVLJQL¿FDQWSURGXFWGLYHUVL¿FDWLRQ

is a major concern, the wastewater from this industry

According to order books, this resulted in Turkey being

is subject to the Water Pollution Control Regulation as

regularly placed in the top ten countries on the basis

mentioned earlier. All industrial facilities are obliged to

RILWVGHDGZHLJKW GZW SURGXFWLRQDQGLQWKHWRS¿YH

attain the discharge standards set out in the Regulation.

countries by the number of ships.

Shipbuilding.87) Shipbuilding in Turkey has evolved

In recent years, Turkey has increasingly tapped into

from an old traditional activity in Anatolia to an

niche markets, which in turn has led to a growing

internationally-recognized industry, especially since the

participation by Turkish shipyards in the international

HDUO\V7KHLQGXVWU\KDVPRGHUQTXDOLW\FHUWL¿HG

trade in new ships. In parallel, there has also been strong

shipyards that can build ships, yachts, mega-yachts,

growth in the manufacture of marine equipment, which

and sailing boats, as well as carrying out extensive

could increasingly tap into the export market. These

repair and conversion works. Turkey’s shipyards

developments reflect in part the strategic location of

are mainly located in the Marmara Region, namely

the yards, the experienced workforce, the quality of

 $VVRFLDWLRQRI5HVHDUFKEDVHG3KDUPDFHXWLFDO&RPSDQLHV7XUNH\¶V3KDUPDFHXWLFDO6HFWRU9LVRLQ5HSRUWKWWSZZZ
DLIGRUJWU3')B5DSRUBVWUDWBHQSGI
 3KDUPDFHXWLFDO7HFKQRORJ\5RFKH3KDUPDFHXWLFDO0DQIDFWXULQJ3ODQW7XUNH\KWWSZZZSKDUPDFHXWLFDOWHFKQRORJ\FRP
SURMHFWVJHE]H
 KWWSZZZWUDGHEDQTFRPFRPSDQ\5RFKH0XVWDK]DUODUL6DQD\L$6KWPOVWKDVK56/%'IGSXI
 KWWSZZZRHFGRUJWXUNH\SGI
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production and Turkey’s significant role as a political,

museums that attract not only the local people, but also

cultural and economic bridge between Europe and

thousands of tourists from all around the world. After the

Central Asian and Middle Eastern economies.

environmental rehabilitation of the estuary is completed,
the urban transformation will continue to create an

1-5-7. Effects of Technical Factors

economically dynamic Golden Horn that deserves to be
appreciated.

Turkey’s dynamic economy has depended in large part
on technical innovation and investment in research and

Considering that these educational and cultural facilities

development, science and technology, and promotion

are open to the public and are not exclusive to inhabitants

of technical education for both Turkish citizens and

of the Golden Horn, it should be noted that locals are

international students who study at Turkey’s many

not the direct beneficiaries of the renewal process.

educational institutes. Turkey is in the process of

Nonetheless, the improvement in the environment for

exporting its technical know-how to other countries in

PDULQHOLIHDQGLQFUHDVHLQWKH¿VKSRSXODWLRQKDVKDGD

the Middle East and North Africa.

SRVLWLYHLPSDFWRQELRGLYHUVLW\+DQGOLQH¿VKLQJZKLFK
was absent from the region for a long time because of

The vision of the National Science, Technology and

the pollution, is contributing to well-being of the local

Innovation (NSTI) Strategy, 2011-2016 is to disseminate

residents. All in all, improvements in the Golden Horn’s

a culture of multilateral and multidisciplinary research,

ecosystem affect the aesthetic quality of the region,

development and innovation (RDI) cooperation in areas

which in turn leads to improvements in the social fabric

such as energy, water and food, encouraging small and

of the district. Revival of this once environmentally

medium sized enterprises (SMEs) to become stronger

devastated urban center is a remarkable political success

actors within the national innovation system, and

as long as it is combined with fairly implemented social

enhancing the contribution of research infrastructure to

and economic policies.

building the Turkish Research Area for the future.
%HFDXVHRIWKHKLJKHQYLURQPHQWDOVWDNHV7XUNH\
1-6. Concluding Remarks

has made progress in environmental policy in recent
years. The establishment of the Ministry of Forestry and

The dynamic economy of Turkey’s economic hub

Water Affairs with two new sub-divisions, the General

(Istanbul) is no longer led by industrial production, but

Directorate of Water Management and the Turkish

rather by the service and finance sectors. The Golden

Water Institute, are two major steps for developing

Horn district had a lot to offer to make this economic

comprehensive water policies that comply with

transformation possible. The central location of

European Union standards. Among all environmental

Golden Horn estuary and its physical proximity to the

EU regulations, the Water Framework Directive is the

historical peninsula and financial districts made such

one that Turkey pays most attention to in adapting to its

a comprehensive project crucial for the dynamics in

domestic policies.

Istanbul. As an outcome of the rehabilitation project, a
formerly old-fashioned industrial zone became a center

Regarding technical aspects of the Golden Horn

of economic and cultural attraction. The area now hosts

project, sludge dredging removed heavy metals and

remarkable landmarks that ensure socio-economic added

improved the overall quality in the estuary. The odour

value. There are several private university campuses,

problem was resolved and anaerobic conditions ceased.

two full-fledged international convention centers and

Additionally, the seawater transfer project from the
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%RVSRUXVWRWKH*ROGHQ+RUQIXUWKHUHQKDQFHGWKH

of underground water, i.e., for drinking, cleaning, animal

dissolved oxygen levels in the estuary, thereby enriching

care, and for agricultural irrigation.89) The Constitution of

the ecological life.

1982 incorporated an extra provision on delegating the
JRYHUQPHQW¶VULJKWVWROHJDOHQWLWLHVDQGRUUHDOSHUVRQV

The Golden Horn area has suffered severely from
environmental degradation, and the importance of

for exploration and management of water resources for a
certain period of time.90)

the rehabilitation project cannot be underestimated.
&RQVLGHULQJWKHLQWHQVHVHDWUDI¿FRQWKH%RVSRUXVDQGWKH

According to the Law on Domestic and Industrial

treated wastewater discharge rate, the current condition of

Water Supply (Act No. 1053), the DSI is responsible to

the region can be regarded as a sign of good progress.

provide domestic and industrial water to Ankara, Istanbul
and to cities with a population over 100,000.91) The
DSI analyzes the investments of the transfer pipelines,

2. Water Resources Governance and
Institutions

water treatment plants, pumping stations and main clean
ZDWHUVWRUDJHFROOHFWVGDWDSUHSDUHVPDVWHUSODQV¿QDO
projects, demonstration projects and constructs them.92)
The rehabilitation of Golden Horn was based on the by-

2-1. State-driven Institutions

law of ISKI on Discharge of Wastewater to Sewerage
2-1-1. National Water and Sanitation Legislation

Systems (Act No 3009).93)

and Law
The Law on the Environment (Act No. 2873) provides
The preliminary Law on Water (1926) targeted the

that the Ministry of Environment is responsible for the

supply and management of water resources, but it did not

utilization and protection of natural resources and for the

88)

Nevertheless,

SUHYHQWLRQRIZDWHUVRLODQGDLUFRQWDPLQDWLRQ7KH%\

the Constitution of the Republic of Turkey of 1961

law on the Control of Water Pollution (RCWP) was later

acknowledged that water is a public good under the

adopted based on the Law on the Environment in order “to

trusteeship of the State. Additionally, the Groundwater Law

maintain the potential of the country’s underground and

(Law Act No. 167), enacted in 1960, stated that the rights of

surface springs and to utilize them in the most appropriate

groundwater resources are in the public domain. The Law

manner with the prevention of contamination.”94) This

basically regulates the allocation, utilization and protection

by-law has been revised since to align with the standards

of groundwater resources. The General Directorate of

of the EU WFD.

include any provisions on water rights.

State Hydraulic Works executes the provisions of this
Law on behalf of the State. In addition, the by-law on

In 1981, the Istanbul Water and Sewerage Administration

Groundwaters (Law Act No. 1465) sets priorities for the use

(ISKI) was founded, which is affiliated to IMM, with

 KWWSZZZGVLJRYWUGRFVPHY]XDWODUNDQXQSGI"VIYUVQ 
 KWWSZZZGVLJRYWUHQJOLVKSGIB¿OHV7XUNH\:DWHU5HSRUWSGI
 KWWSZZZLPRRUJWUUHVLPOHUGRV\DBHNOHUIGHDIHIEDBHNSGI"GHUJL 
 KWWSZZZPSISUGHILOHDGPLQPHGLD:DWHUB/DZ1DWLRQDOHVB5HFKW7UHDWLHVB7XUNH\.LEDURJOXB7XUNLVKB:DWHUB/DZB
English.pdf
 KWWSZZZDEJVJRYWUWDUDPDWDUDPDB¿OHVVRUXODUYHFHYDSODUB¿OHV6&B:DWHUSGI
 KWWSZZZXHQFRFRPWUGRFVPHY]XDWFHYUHSGI
 KWWSZZZORFJRYODZKHOSZDWHUODZWXUNH\SKS
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the promulgation of the Law of ISKI (Act No. 2560 -

The Stockholm Conference in 1972 promoted

Establishment of General Directorate of Istanbul Water

environmental protection and nature conservation which

and Sewerage Administration (ISKI) and defined its

in return paved way to legislative and institutional

tasks. ISKI has been the responsible entity for the supply

reforms in the 1980s. During this period, Turkey

of water, infrastructure and construction, operation and

promulgated the Law on Environment in 1983, the Water

maintenance of necessary facilities to take measures for

3ROOXWLRQ&RQWURO%\ODZLQDQGWKH(QYLURQPHQWDO

the prevention of water pollution.

,PSDFW$VVHVVPHQW (,$ %\ODZLQ1DWLRQDO
laws and regulations in this era involved provisionson

In the meantime, legal and institutional frameworks

protecting national parks, wildlife and wild animal

have been revised following the opening of Environment

settlement areas. Additionally, Turkey acknowledged

Chapter in 2009 as a part of the EU accession process

and undertook several international environmental

of Turkey. In this regard, the new drafted Water

conventions.

Law is intended to incorporate involvement of more
stakeholders.95) This new Law has been prepared in

2QWKHRWKHUKDQGWKHH[LVWLQJZDWHUVXSSO\DQG

accordance with the Water Framework Directive and it

sanitation services failed to satisfy the water demand

96)

will mainly be based on river basin water management.

in metropolitan areas due to rapid urbanization and

The new Law will comprise provisions on water

industrialization. The need for new mechanisms in water

97)

allocation and rights on water use.

management inevitably resulted in the establishment of
autonomous municipal water services administrations
(e.g. ISKI). This was the first move from a centralized

2-1-2. National Water Policy

management to a more decentralized and ‘privatized’
Turkey’s water policy is basically focused on

water management. These administrations are

using water resources effectively in order to gain

independent on budgetary basis which allows them to

independence from imported energy resources, to

seek external funding.

enhance agricultural production, and to meet both
the industrial and domestic requirements; thereby
98)

improving the living standards of the country.

Irrigation management also went through certain

Until

transformations in the early 1990s when irrigation

the 1980s, Turkey’s water policy initiatives were

associations (IA) were established. These associations

basically shaped by national considerations. The

become responsible for the operation and maintenance

water management policy was centralized in terms

of large-scale irrigation systems. Nowadays, the IAs

of decision-making. Planning focused on extending

manage nearly 2 million hectares of land.

water supply, expanding irrigated lands, developing
hydropower potential and controlling floods.Yet,the

Since Turkey became a candidate for EU membership,

decisions were taken at the national level and water

a new wave of changes have emerged in Turkey’s

LQIUDVWUXFWXUHSURMHFWVZHUH¿QDQFHGSXEOLFO\

water management policies. The main task in water
management is the harmonization with the Water

 KWWSZZZORFJRYODZKHOSZDWHUODZWXUNH\SKS
 KWWSZZZRUVDPRUJWUWUVXND\QDNODULDQDOL]JXQGHPJRVWHUDVS[",' 
 KWWSVX\RQHWLPLRUPDQVXJRYWU$QD6D\IDVXBNDQXQXBWDVODJLDVS["VÀDQJ WU
 KWWSZZZGVLJRYWUHQJOLVKFRQJUHVVFKDSWHUBSGI
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Framework Directive (WFD). The major steps to

2-1-3. National Water Management Institutions

EHDFFRPSOLVKHGGXULQJWKLVSKDVHDUHWRHVWDEOLVKD
reliable inventory of the status of water bodies and

In Turkey, the main authority responsible for water-

proper monitoring systems; set up pricing systems for all

related legislation, protection and monitoring of

sectors (by taking into account the “full cost recovery”

water resources, strategy and policy development

principle of the WFD); allow public participation in

and investments on water projects is the Ministry

water development plans; and prepare river basin

of Forestry and Water Affairs. The Ministry of

management plans. Current legislation is being revised

Environment and Urbanization is responsible for

and a new water law has been drafted to comply with

pollution control and the protection of water resources

the WFD as explained in Section 1.1 of Chapter III. The

and oversees the Environmental Impact Assessment

accession phase will reinforce the coordination among

Plans for all projects. All the ministries that have

water-related institutions and a more ecosystem-based

responsibilities for water management and investments

99)

framework will be integrated into sector policies.

are shown in Figure 10.

<Figure 10> Organizational Chart of Ministries Related with Water Management in Turkey

<Figure 11> Administrations under the Ministry of Forestry and Water Affairs

99) Kibaroglu, A., Sumer, V., and Scheumann, W. 2012. Fundamental Shifts in Turkey's Water Policy. Mediterranee
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Figure 11 shows the organizational chart of the
main water-related administrations working under

DW QDWLRQDO OHYHO DQG  ³%DVLQ 0DQDJHPHQW
Commissions” at basin level.

WKH0LQLVWU\RI)RUHVWU\DQG:DWHU$IIDLUVWKH6WDWH
Hydraulic Works (DSI), the General Directorate

The Turkish Water Institute (SUEN) was established

of Water Management (SYGM), the Turkish State

in 2011 as a research institute coordinating water-related

Meteorological Service (MGM) and the Turkish Water

research among the administrations of the Ministry,

Institute (SUEN).

universities, private sector and the local authorities.
Its goal is to produce water policy recommendations

%HLQJRQHRIWKHROGHVWLQVWLWXWLRQVLQ7XUNH\'6,KDV

through conducting interdisciplinary research. SUEN

been responsible for the implementation of major water

FDQEHGH¿QHGDVDWKLQNWDQNWKDWDLPVWRGHYHORSVKRUW

projects including construction of dams for irrigation and

and long term strategies and national policies for good

hydropower, water transmission lines, water treatment

governance of water. SUEN works in close collaboration

plants and irrigation systems since the 1950s. Investments

with national and international organizations on

for the optimal utilization of surface and groundwater
sources are made by DSI. Execution of the irrigation
projects and their management are done in cooperation

sustainable water management, development of water
policies, sustainable energy issues and capacity building
for the solution of local and global water problems.

with the Ministry of Agriculture at the national level and
with the Water Users’ Associations at the local level.
As a candidate country for the European Union,
Turkey has adapted its activities and regulations to meet
EU requirements. These include the legislation on water
and environment. As it is known that the EU Water
)UDPHZRUN'LUHFWLYH (&RIWKH(XURSHDQ
Parliament and of the Council) established a framework
for Community action in the field of water policy,
Turkey needed to make some revisions in its law and
the administrative structure to be in line with the EU
Water Framework Directive. The General Directorate
of Water Management was established to implement
the water policies and take the necessary actions.

According to the legislation, the main roles given to
68(1FDQEHOLVWHGDVIROORZV
- To conduct and support scientific research to
develop national and international water policies;
- To collaborate with national and international
organizations and follow the recent developments
through the studies, knowledge production and
statistical activities;
- To organize national and international education
programs;
- To contribute to national and international forums,
conferences, meetings, seminars, symposiums and
training programs; and
- To carry out activities to enable cooperation among

Turkey has been divided into 25 river basins. As

national and international water sectors and to

the first step to basin protection, action plans were

collaborate in projects with institutions and persons

prepared and currently studies are continuing to convert

distinguished in the water sphere.

DFWLRQSODQVLQWR5LYHU%DVLQ0DQDJHPHQW3ODQV
Currently a new “Water Law” is being prepared as

2-2. Municipal Water and Sanitation Institutions

a framework directive that intends to incorporate all
existing water legislation. This new water law foresees

/RFDOLQVWLWXWLRQVLQWKH¿HOGRIZDWHUPDQDJHPHQWDUH

WKHHVWDEOLVKPHQWRI³%DVLQ6WHHULQJ&RPPLWWHHV´

village authorities, municipalities, water and sewerage
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administrations of metropolitan municipalities, special

5 billion Turkish Lira [US $2.5 billion] and with

provincial administrations, and irrigation associations.

approximately 8,000 employees,100) is responsible
for the whole water and wastewater infrastructure in

According to the Law on Waters (1926) Municipalities

Istanbul, including the water and wastewater treatment

are responsible for supplying and managing water

plants. The revenues obtained from the collection of

for human use. Article 4 of this law states that supply,

water tariffs cover almost the whole budget. Water

operation and maintenance costs should be met by

tariffs in Istanbul are determined by ISKI based on a full

municipalities. They are also responsible for ensuring the

capital and service cost recovery principle. The tariff

protection of water resources according to article 9 of the

covers the wastewater treatment costs, in line with the

Law on Waters.

“polluter pays” concept of the EU Water Framework
Directive. ISKI executes some of the water and

Metropolitan municipalities implement water management

ZDVWHZDWHUSURMHFWVXVLQJLWVRZQ¿QDQFLDOUHVRXUFHV

through water and sewerage administrations (WSA). The

Approximately 40% of the budget is allocated for new

Istanbul Water and Sewerage Administration (ISKI) is

investment. Some of the drinking water reservoirs and

the pioneer for this model and the other administrations

large water treatment plants are constructed under the

have taken the founding law of ISKI as their basis. ISKI

responsibility of DSI and then handed over to ISKI for

has not only been adapted as a structural model by other

RSHUDWLRQ2SHUDWLRQDQGPDLQWHQDQFHRIDOOZDWHUDQG

municipalities, but it also inspires them to closely follow

wastewater treatment plants are conducted by ISKI. The

the recent technology in the water sector.

EU wastewater discharge regulations are considered in
the design of all new treatment plants.

WSAs share similar responsibilities of supplying
water for citizens from the source to end use including

,6.,DOVRFRQWULEXWHVERWK¿QDQFLDOO\DQGWHFKQLFDOO\

getting rid of wastewater or reusing it. WSAs are

to extensive environmental pollution control projects of

financially autonomous in that they can buy and sell

the IMMas in the case of Golden Horn Rehabilitation

properties or expropriate them in order to realize their

SURMHFW,QWKLVSURMHFW,6.,¶V¿QDQFLDOFRQWULEXWLRQZDV

purpose to supply water for human needs. Furthermore,

86PLOOLRQDQG,00¶VFRQWUÕEXWLRQZDV86

WSAs can contract with third parties to undertake

million.

certain tasks, instead of doing it by themselves.
The main sources of income for WSAsare the fees

2-3. Market-oriented Institutions

collected for provision of water supply and treatment of
wastewater. They can also get subsidies from the central

Users in Turkey require a licence for the exploitation

government in cases of large investment projects. The

of water resources from the relevant ministries.101) The

law also allows for receiving donations from third

Ministry of Energy and Natural Resources is obliged to

parties. Finally, they have the authority to borrow from

grant licences for the utilization of naturally carbonated

provincial banks and international organizations.

VSDUNOLQJ ZDWHUUHVRXUFHV2QWKHRWKHUKDQGWKH'6,
issues licenses to use groundwater and to develop small

ISKI, with a total annual budget of approximately

hydropower stations on rivers. The licence enables the

 =DPDQ,VWDQEXO LQ7XUNLVK KWWSZZZ]DPDQFRPWUEROJHKDEHUOHULBLVNLQLQ\DWLULPEXWFHVLPLO\DUWOBKWPO
 ,VWDQEXO6DJOLN LQ7XUNLVK KWWSZZZLVWDQEXOVDJOLNJRYWUZVEJFVND\QDNDVS
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prospective user the right only to use the resource, yet it

among interested stakeholders has intensified. Among

cannot be transferred or sold to another entity.

those stakeholders, DSI is a major participant providing
workshops, seminars, and training programs for the

$PRQJWKHPRVWVLJQL¿FDQWLPSURYHPHQWVLQWHUPV

technicians and the secretariats of irrigation associations.

of private sector involvement in the water sector was

In addition to DSI, the efforts of non-governmental

the encouragement of private sector participation in

organizations collaborating with farmers, municipalities,

energy production. The Electricity Market Law in

academia, and other provincial organizations further

2001 and the Law on Utilization of renewable Energy

enhance the opportunity for interaction.

Resources for the Purpose of Generating Electrical
Energy in 2005 nurtured the conditions for private

The responsibilities of irrigation associations are

enterprise in the energy sector. In this way, the burden

listed as follows according to the Law on Irrigation

on DSI was partly shifted to the private sector, which

$VVRFLDWLRQV QR 

became the lead actor in construction of small dams
and hydropower stations while allowing DSI to carry
on constructing big multipurpose dams. Unlike the
energy sector, public investment is still the lead actor in

2SHUDWLRQPDLQWHQDQFHUHSDLUUHQHZDODQGPDQDJHPHQW
of facilities located within the assigned area;
&ROOHFWLQJSDUWLFLSDWLRQZDWHUXVDJHFRVWVDQGSHQDOW\
fees;

irrigation investments.

5HIXQGLQJWKHLQYHVWPHQWFRVWVRIIDFLOLWLHVWDNHQRYHU
2-4. Community-centered Institutions

,PSURYLQJWKHWDNHQRYHUIDFLOLWLHVDQGGHYHORSLQJ
new projects affecting this facility with the permission

Public participation of civil society in water management

RI'6ø

RI7XUNH\LVPRVWO\UHDOL]HGLQWKH¿HOGRILUULJDWLRQ$Q

'HFLGLQJXSRQWKHFURSSDWWHUQLQWKHDVVLJQHGDUHD

Irrigation Association is a form of water user association

according to availability of water and in consultation

that is mainly responsible for water management in

and collaboration with Ministry of Food, Agriculture

the irrigation field. Turkey’s experience with irrigation

and Livestock;

groups dates back to the 1960s, when these groups

&RQGXFWLQJUHVHDUFKGHYHORSPHQWDQGWUDLQLQJ

were encouraged to become involved in the operation

activities in collaboration with relevant institutions;

DQGPDLQWHQDQFH 2 0 DFWLYLWLHVRIODUJHVFDOH

and

irrigation schemes. Since 1993, the process has been

3D\LWVRZQVKDUHRIRSHUDWLRQDQGPDLQWHQDQFH

DFFHOHUDWHGZLWKWKHVXSSRUWRIWKH:RUOG%DQN)DUPHUV

DFWLYLWLHVRIWKHFRPPRQO\XVHGIDFLOLWLHVZLWK'6ø

gradually established numerous irrigation associations
DQGFRRSHUDWLYHV7KH2 0UHVSRQVLELOLW\IRUDOO

2WKHUWKDQWKHLUULJDWLRQDVVRFLDWLRQVWKHUHDUHVHYHUDO

irrigable land was given to the irrigation associations,

HQYLURQPHQWDO1*2VDQGLQWHUHVWJURXSV7KRVHZKR

cooperatives, village authorities and municipalities. The

are particularly interested in water management are

¿QDQFLDOVXFFHVVRIWKHSURFHVVLVDSSDUHQWVLQFH2 0

generally local groups with campaign oriented temporal

expenditure paid by the state sources decreased from

demands. Amongst the most well-known environmental

102)

Despite the transfer

1*2VZLWKZLGHUDUHDRILQIOXHQFHDUHEDVHGHLWKHULQ

RI2 0UHVSRQVLELOLWLHVWRZDWHUXVHUVWKHLQWHUDFWLRQ

,VWDQEXORU$QNDUDRUKDYHVHYHUDORI¿FHVLQRWKHUFLWLHV

100% (1991) to 16% (2005).

102) Tollefson et al. 2014. Policy, Science and Society Interaction. Irrigation and Drainage
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The Turkish Foundation for Combating Soil Erosion,
for Reforestation and Protection of Natural Habitats
(TEMA) was founded in 1992. It promotes conservation

IV. Performance of Water planning
and Management in Turkey and
the Greater Istanbul Municipality

of water resources and ecosystems. TEMA develops
and coordinates campaigns to support establishment of

1. Generic Performance

national policies for the protection of sustainable use of
lands and rational management of water resources. It is

The restoration of the Golden Horn estuary succeeded

7XUNH\ VODUJHVW1*2ZLWKVXSSRUWHUVDQG

for many reasons. It was a case of many different

scientist, and legal advisors working voluntarily.

government agencies at national, provincial and
municipal levels working together for a mutual goal.

The Regional Environmental Center (REC) is

Various components of the project involved the private

an independent international organization. It is not-

sector, community-level organizations and outside

for-profit and has 17 country offices under the REC

donors such as the European Union and United Nations

&HQWUDO2I¿FH7KH5(&7XUNH\&RXQWU\2I¿FH 5(&

agencies.

Turkey) started to operate in May 2004 in Ankara. It
FRQWLQXHVWRRSHUDWHIURPWZRRIILFHV&HQWUDO$QNDUD
DQG,VWDQEXO3URMHFW2IILFH5(&7XUNH\ZRUNVDW

Among the factors that contributed to its positive
RXWFRPHVZHUH

environmental problem-solving in Turkey by supporting
FROODERUDWLRQEHWZHHQWKHJRYHUQPHQW1*2VWKH

7KHUHVWRUDWLRQSURMHFWKDGVWURQJSROLWLFDOVXSSRUW

private sector and other environmental stakeholders

from the municipality, the province, and the central

and by ensuring public participation in the information

government.

sharing and environmental decision-making processes.

7KHHQYLURQPHQWDOUHVWRUDWLRQRIWKHHVWXDU\ZDV

%\WUHDWLQJDOOVWDNHKROGHUVHTXDOO\5(&7XUNH\DFWV

approached from many different angles that reinforced

as a common platform for the actors concerned.The

HDFK RWKHU GUHGJLQJ ZDVWHZDWHU WUHDWPHQW D

Nature Conservation Association of Turkey (TTKD)

seawater tunnel, removal of the old Galata bridge, and

mainly targets the conservation and the regulation for

green and grey infrastructure for restoring the banks

ecosystems, forests, agricultural lands, land and water

of the estuary.

resources, sea, lakes, rivers, wetland, caverns, with

(FRQRPLFUHYLWDOL]DWLRQFDPHIURPFRPPHUFLDODQG

natural resources of the country ecological process and

business interests, academic and cultural institutions,

biological diversity via sustainable means. It promotes

and urban real estate developers.

consciousness over urban areas, environment, and

6RFLDODPHQLWLHVLQFOXGHGWKHSUHVHUYDWLRQRIDXWKHQWLF
communities, repurposing of buildings for educational

quality issues.

and cultural purposes, employment opportunities in
A professional organization that focuses exclusively on
water is the Water Engineering Research & Development

the service sector, water recreation facilities, and urban
and aesthetic improvements throughout the area.

Center (WERDEC). It organizes an annual International
Advanced Course on Water Resources Data Analysis.

The negative consequences of the restoration project

Applications are invited from engineers, scientists

relate to the displacement of some communities from the

and specialists working in water-related agencies and

Golden Horn area and the removal of the industrial area

institutions all over the world. It also conducts tutorial

that had formerly provided jobs to people living in the

course programs.

shantytowns and low-income neighbourhoods. It is also
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the case that many of the projects were introduced without
prior consultation or agreement with the people living
in the area. According to the former mayor of Istanbul,
however, approval of the project quickly rose to over 90%
as the new facilities began appearing one after the other.

2. Economic Performance
6RXUFH7XUNLVK6WDWLVWLFDO,QVWLWXWH

Public institutions have always had the lead role in
water management, despite the increasing role of the

<Figure 12> Projections for Population Growth, Irrigated
Areas and Share of Government in Agricultural
Investments

private sector in economic policies, especially since the
1980s. A state-driven economic system was dominant

Taking the Golden Horn Area restoration project

until that time. The State Hydraulic Works (DSI) has been

separately, we are confronted with a mixture of public

the major actor that is responsible for the construction of

and private actors having an impact on the economic

irrigation schemes, storage facilities, and dams. These

performance of the region over time. The area was

have been the cornerstones of Turkey’s developing rural

formerly an industrial zone, and the ecological

economy in the phase of transformation to industrial

rehabilitation project encouraged a flourishing of the

economy. The economic liberalization put into place by

service sector. Recreational attractions, museums and

the 1980s shifted the country to the league of free market

universities replaced the industrial facilities along the

economies with export-oriented industrial production.

shore. At the initial stages of the project, a negative social
response was expected, especially on the part of people

%\WKHVWKHSULYDWHVHFWRUKDGEHHQLQFRUSRUDWHG

who relied on the industrial facilities for living. Yet,

as a main player in the energy sector in order to reduce

according to the former Mayor of Istanbul Metropolitan

the government’s budget and role in hydroelectric

0XQLFLSDOLW\%HGUHWWLQ'DODQDSSURYDOIRUWKHSURMHFW

development. However, public investment is still the

had reached 70% within the first year of the project’s

lead in irrigation investments. DSI initiates the projects

kick-off and eventually rose to 96% as new facilities were

and water users associations contribute to the operation

being built one after the other. The urban transformation

and maintenance costs of irrigation facilities. This

succeeded in large part because an effort was made

method allowed for cutting subsidies to agriculture and

to preserve the authenticity of historical and industrial

decreasing the financial burden on state institutions.

structures, while repurposing them for new functions. For

The WUAs empowered civil society in the agricultural

example, an old electricity power plant was turned into

VHFWRU%\WKHVWDWH¶VVKDUHRILQYHVWPHQWKDG

an energy museum, an old fez factory became a cultural

decreased from 30% to less than 10% of the costs,

center, and a cigarette company was transformed into a

103)

compared to rates of 1980.

Figure 12 shows that,while

university campus.104)

the projections show a continued increase in population
and irrigated area, the government share of investment in
irrigation facilities is expected to decrease.

Measuring the social and economic impact of the
Golden Horn Restoration Project would be incomplete

 (UGRJDQ1$\WDF$.LUEL\LN1$\WDF+8QOX)2]JHQ*DQG6HQ1)$GGHG9DOXHLQ$JULFXOWXUDO6HFWRU&UHDWHG
ZLWK,UULJDWLRQ6\VWHPV'HYHORSHGE\'6,1DWLRQDO,UULJDWLRQ&RQJUHVV2FW$\GLQ
104) Coleman, et al., 2009.
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without including other regeneration projects carried on
by district municipalities and private actors. It should be
noted that the ecological restoration of the Golden Horn
has facilitated urban transformation projects with social,
economic, and cultural impact. Another important aspect
to be pointed out is the diversity of the actors involved
in each project, including the Istanbul Metropolitan
Municipality, the Fatih District Municipality, the European
Union, private enterprise, and local communities. In the
Golden Horn ecological restoration project, ISKI and
the Metropolitan Municipality were the lead actors, with
limited involvement of private sector and civil society.
The urban renewal process with the major economic
DQGVRFLDOLPSDFWZDVH[SHULHQFHGLQWKH)HQHU%DODW
Ayvansaray neighbourhoods. The transformation in
these districts happened as a result of two projects.
7KH¿UVWRQHµ)HQHU%DODW5HKDELOLWDWLRQ3URMHFW¶ZDV

6RXUFHKWWSZZZIDWLKEHOWULFHULNIHQHUEDODWVHPWOHULQLQ
UHKDELOLWDV\RQSURMHVL

<Picture 5> Rehabilitated Buildings under the Fener-Balat
Rehabilitation Project

carried out by the European Union in cooperation with
Fatih District Municipality from 1996 to 2008. It was

XUEDQUHQHZDOSURMHFWLQ)HQHUDQG%DODWWRDFFRPSDQ\

more like a ‘rehabilitation’ project rather than a ‘renewal’

WKHHFRORJLFDOUHVWRUDWLRQSURFHVV7KH)HQHUDQG%DODW

attempt, because its primary aim was to restore old

Rehabilitation Project started in 1997 with a joint

texture without changing its authenticity. The second

LQWHUYHQWLRQE\WKH)DWLK'LVWULFW0XQLFLSDOLW\81(6&2

SURMHFWLVWKHµ)HQHU%DODW5HQHZDO3URMHFW¶WKDWEULQJV

and the European Union.105) The project was originally

together Fatih District Municipality and the private

estimated to cost 15.6 million European Currency Units

sector. This second project has fewer social provisions

(ECU), of whose one third would be covered by EU and

for the local population, since its primary concern is

WKHUHVWE\GLIIHUHQW7XUNLVKLQVWLWXWLRQV7KH)HQHU%DODW

to bring new people to newly constructed buildings in

3URMHFWFRPSULVHGIRXUSDUWVUHVLGHQWLDOUHVWRUDWLRQ VHH

town.

Picture 5), social rehabilitation, historical revitalization
and infrastructure improvements. The most important

)HQHUDQG%DODWDUHWZRRIWKHROGHVWQHLJKERXUKRRGV

DVSHFWVRIWKHSURJUDPVZHUHWKHDFWLYHSDUWLFLSDWLRQ

in the Golden Horn area that hosted wealthy Greek

of local people in the decision-making process; and

DQG-HZLVKFRPPXQLWLHVXQWLOWKH¿UVWKDOIRIWKHWK

precautions to protect local owners, such as prevention

century. In time, the neighbourhood lost its charm due

RIVHOOLQJWKHLUSURSHUWLHVZLWKLQ¿YH\HDUVRIFRPSOHWLRQ

to transformation of the area into an industrial zone. In

of the restorations.106) Through the project’s lifespan

1996, the Habitat II conference paved the way for an

several public outreach meetings were held to inform

105) Bezmez, D. 2009. The Politics of Urban Waterfront Regeneration: The Case of Halic (the Golden Horn), Istanbul. International
Journal of Urban and Regional Research, 123.
 ùLúPDQ\D]ÕFÕ % HW DO 7DULKv .HQWVHO$ODQODUGD7RSOXPVDO YH 0HNkQVDO<HQLGHQ<DSÕODQPD )HQHU YH %DODW gUQH÷L
0LPDUOÕN'HUJLVL
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the locals about the course of the project and to get their

0XQLFLSDOLW\DQGdDOÕN*URXS$VGHVFULEHGLQ*XQD\

FRQVHQWIRUFHUWDLQVWHSV7KH)HQHU%DODWUHKDELOLWDWLRQ

and Dokmeci,108) “the aim of the project is to create a

project ended in 2008. In total, 121 old buildings were

safer and healthier environment that is integrated with

renovated. A multifunctional social center has opened

the city, to improve infrastructure, to increase quality of

that serves for public meetings, occupational courses,

life, to take precautions against earthquake risk, and to

infant care programs and after-school study activities.

improve current patterns of use through tourism-related

5HKDELOLWDWLRQRIKLVWRULF%DODW%D]DDUZDVDOVRUHDOL]HG

facilities”.

in consultation with shop-owners.

107)

And finally, a

solid waste management strategy was developed, and

The total area of Renewal Project covers almost

awareness raising meetings were conducted for the

280,000 m² and comprises green areas on the shore

local people. Residents were given special solid waste

as well as residential areas with houses and offices.109)

bins and Fatih District Municipality formed a team

Figure 13 shows the real estate market value increase

for collecting solid waste from the residents in the

since 2009. In the zone where the houses and offices

neighbourhood.

are densely located, the prices vary between US $1,000
WRP2 for new facilities, and between US $2,500

The rehabilitation activities supported by the EU

WRP2 for the buildings with historical character.

attracted the attention of real estate businesses in the

Again, according to Gunay and Dokmeci, the prices of

region. Since the mid-2000s private enterprise has

historic buildings are between $162,000 and $650,000;

been gradually engaging in projects with the Fatih

and the rents for restored ones are between $970 and

Municipality. In time, these public-private partnerships

SHUDSDUWPHQWÀDWSHUPRQWK2QO\ODVW\HDU

replaced the rehabilitation projects of the late 1990s,

buildings were bought mainly by real-estate companies

DQGLQWKHµ)HQHU%DODW5HQHZDO3URMHFW¶KDV

such as Sener Holding and Riva Foundation.110) The total

been initiated through cooperation between the Fatih

HVWLPDWHGFRVWRIWKH)HQHU%DODW5HQHZDO3URMHFWZDV
$200 million.
In addition to these two urban transformation projects,
particular facilities in the region made significant
economic progress and had a social impact as well. Rahmi
.Ro0XVHXPZDVRQHRIWKHILUVWSULYDWHPXVHXPV

6RXUFHKWWSZZZHPODNWDVRQGDNLNDFRPJD\ULPHQNXOGHJHUOHPH
%ROJH5DSRUODUL(\XS%DODW)HQHU$\YDQVDUD\%ROJHVL\LOGD
QHNDGDUGHJLVWLDVS[
1RWH1XPEHUVRQWKHYHUWLFDOD[LVLQGLFDWHSULFHLQ7XUNLVK/LUD
75< P2 86 75<RQ

<Figure 13> Real Estate Market Value Change in Ayvansaray
District of the Golden Horn

in Istanbul. Although it is not easy to make a direct
relation, it is interesting to observe the number of private
museums that opened between 2000 and 2010. These
newly-opened private museums constitute 50% of the
total museums in Istanbul. The total revenue of private

 )DWLK'LVWULFW0XQLFLSDOLW\KWWSZZZIDWLKEHOWULFHULNIHQHUEDODWVHPWOHULQLQUHKDELOLWDV\RQSURMHVL
108) Gunay, Z. and Dokmeci, V. 2012. Culture Led Regeneration of Istanbul Waterfront: Golden Horn Cultural Valley Project. Cities,
29.
 +RZKDV(\XS%DODW)HQHU$\YDQVDUD\'LVWULFW&KDQJHGZLWKLQ<HDUV">,Q7XUNLVK@KWWSZZZHPODNWDVRQGDNLNDFRP
JD\ULPHQNXOGHJHUOHPH%ROJH5DSRUODUL(\XS%DODW)HQHU$\YDQVDUD\%ROJHVL\LOGDQHNDGDUGHJLVWLDVS[
110) Ibid.

680 ●

Water and Green Growth Case Study Report 11

6RXUFHKWWSZZZDPSOLRFRPWUSGIDPSOLRBKPJUSGI

<Picture 6> Vialand Located on the Old Quarry Filled with Dredged Sludge from the Estuary

museums reached US $33 million in 2010, compared

KHDOWK %HIRUHKDQG KD]DUGRXV FRQFHQWUDWLRQV RI

111)

Another recently finished

VXOSKXUGLR[LGH 622 QLWURJHQGLR[LGH 122), and

noticeable project in the region is a huge theme park. The

FDUERQPRQR[LGH &2 ZHUHGHWHFWHGLQWKHDUHDDVD

old quarry, where the mud and debris removed from the

result of the industrial activities.

to US $5 million in 2000.

estuary were transported, was transformed into a gigantic
entertainment park (Vialand, see Picture 6). The park and
shopping center are constructed on a 600,000m2 area, and
30 million visitors are expected annually. Vialand will
provide employment opportunities for 4,500 people, and
approximately 70% of the workforce are expected to be
hired from nearby districts.112)

3. Environmental Performance
In the 1980s, over one million people resided around
the estuary, and industrial activity was extremely

6RXUFHKWWSZZZLEEJRYWUWU75NXUXPVDO%LULPOHU'HQL]+L]PHWOHUL0G
3DJHV$QD6D\IDDVS[8M&Y3OBWSW@
SKRWRE\0XUDW$\DQ

<Picture 7> Sludge dredging in the Golden Horn Estuary

intense (and also polluting). Hence, almost all of the
industries and 5000 shanty homes were expropriated,

In the next stage of the project, sewage transportation

demolished, and relocated as the initial step of the

systems were constructedon the north and south of the

rehabilitation project. This action enhanced air quality

Golden Horn. Consequently, more residents gained access

in a short period of time and thereby boosted public

to sewerage systems, and discharge into the estuary ceased.

 %DNEDVD&,VWDQEXO&XOWXUDO+HULWDJHDQG&XOWXUDO(FRQRP\,QYHQWRU\0XVHXPVLQ,QVWDQEXO6HFWRU5HVHDUFK
Report, TC Ministry of Culture and Tourism.
 7XUNH\¶V %LJJHVW 7KHPH 3DUN 9LDODQG 2SHQHG 2Q *ROGHQ +RUQ KWWSZZZGDLO\VDEDKFRPPRQH\WXUNH\V
biggest-entertainment-park-vialand-opened-on-golden-horn
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Following this stage, the accumulated sediment

the levels in the outer estuary were low enough to qualify

and waste problem in the inner part of the estuary,

DVµµVDIHIRU¿VKLQJ¶¶E\7KHDQDHURELFFRQGLWLRQVLQ

which caused serious odour problems due to anaerobic

the estuary ceased following sludge dredging and removal

degradation, had to be resolved. The sludge was removed

of the bridge. The Faecal Coliform levels decreased from

by two suction dredgers, six dredging ships and three

)&8P/WR)&8P/LQWKHLQQHUHVWXDU\DQG

large pump stations (see Picture 7). More than 5 million

WR)&8POLQWKHRXWHUHVWXDU\E\7KHDTXDWLF

3

m of sludge have been removed and the dredged sludge

biota revived.113)

was transferred into an abandoned rock quarry. Sediment
was disposed in an abandoned quarry since concentrations

Another ambitious project was finalized in 2012 to

RIOHDGH[FHHGHG7XUNLVKODQG¿OOVWDQGDUGVLQ,QWKH

pump 260,000 m3VHDZDWHUGDLO\IURPWKH%RVSRUXVWR

end, the odour problem was eradicated, and restoration of

Golden Horn (Picture 8). This project further increased the

ecological life was facilitated.

dissolved oxygen levels in the estuary and the Coliform
OHYHOVGURSSHGEHORZ)&8P/LQPDQ\SDUWVRIWKH

,QWKH2OG*DODWD%ULGJHZDVUHPRYHGWRLPSURYH
ZDWHUTXDOLW\LQWKH*ROGHQ+RUQ7KHEULGJHÀRDWHGDWWKH

HVWXDU\0RUHRYHUGLIIHUHQWVSHFLHVRI¿VKDQGODUYDH
have been observed, as listed in Table 9.114)

mouth of the estuary on pontoons 4 m deep thatseriously
hindered circulation. Additionally, freshwater was
released into the estuary from a dam, and a fountain was
constructed to supply oxygen into seawater and thereby
improve water quality.
The water clarity improved immensely since the 1970s.
The total increase in clarity was 85% on the outer estuary
by 2005. Dissolved oxygen levels, on the other hand,
increased by 80 - 85% since the 1970s. Furthermore,

<Table 9> Fish and Larvae Species Observed in Golden Horn
Estuary (1993-2013)
1

Arnoglossus kesleri

24 Mugil (Liza) auratus

2

Atherina sp

25 Mugil cephalus

3

Blennius ocellatus

26 Chelon labrosus

4

Belenius sp

27 Mugil so-iuy

5

Buglasidium luteum

28 Mullus barbatus

6

Callionymus lyra

29 Platichthyes flesus

7

Callionymus maculatus

30 Pomatomus saltator

8

Ctenolabrus rupestris

31 Sarda sadra

9

Dicentrarchus labrax

32 Sardina pilchardus

nutrient concentrations (nitrite and inorganic phosphate)

10 Diplodus annularis

33 Scianea umbra

declined significantly, and hydrogen sulphide ceased

11 Diplodus sp

34 Scomber japonicus

completely. Inner estuary biochemical oxygen demand
%2'  YDOXHV DIWHU UHKDELOLWDWLRQ KDYH JUDGXDOO\
GHFUHDVHGWRZDUGVWKHRXWHUHVWXDU\DQGWKH%2'YDOXHV
LQERWKDUHDVDUHEHORZPJ/VLQFH
Prior to the rehabilitation project, the only organisms
in the hydrogen sulphide-rich estuary were anaerobic.
Marine life in the estuary, which was once richwith

12 Diplodus vulgaris

35 Scomber scombrus

13 Engraulis encrasicolus

36 Scorpaena porcus

14 Gaidropsarus mediterraneus 37 Serranus hepatus
15 Gobius niger

38 Solea sole

16 Gobius pagenellus

39 Sphyraena sphyraena

17 Gobius sp

40 Spicara maena

18 Gynammodytes cicerelus

41 Sprattus sprattus

19 Hippocampus ramulasus

42 Symphodus tinca

20 Liza saliens

43 Trachurus meditterraneus

21 Merlangius merlangus

44 Trachinus draco

diverse fish populations and species, was limited to

22 Merluccius merluccius

45 Trigla sp

mackerel, sprat and mullet in the 1990s. However,

23 Microchirus variegatus

46 Uranuscopus scaber

microbiological activity dropped sharply after 2000, and

113) Coleman, H.M. et al. (2009)
 KWWSZZZLVNLJRYWU:HEKDEHU'HWD\DVS["+,' 
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47 Syngnathus acus

<Picture 8> Seawater Tunnel Constructed between the
Bosporus and the Golden Horn Estuary

4. Social Performance
2QHRIWKHWDUJHWVRI*ROGHQ+RUQUHKDELOLWDWLRQKDV
been to provide a cultural attraction zone and enhance

6RXUFH%H]PH] 

tourism by reviving the historical urban waterfront.

<Figure 14> Historic Neighborhoods around Golden Horn
Estuary

The Master Plan included the renovationof the historic
environment, the re-use of former industrial structures
and the establishment of museums.

Although the project was only supported to a certain
extent by the local citizens in the beginning, owing to
industrial demolition and high unemployment, it certainly

As mentioned in the “Economic Performance” section of

gained more acceptance once the industrial zone was

this chapter, the rehabilitation of two historic neighborhoods,

transformed into green park areas (Picture 9) and new

)HQHUDQG%DODW Figure 14) was one of the key aspects of

industries had replaced the old ones.

this massive transformation process. The main intention
was to raise the living standards of the residents through

The transformation of old industrial facilities into

the provision of a healthier urban environment. The

cultural and educational centers (e.g. Miniaturk, Rahmi

rehabilitation project in these neighbourhoods started in

Koc Museum, Kadir Has University etc.) has revived the

1997, with a joint intervention by the Fatih Municipality,

social and cultural development of the area. At present,

81(6&2DQGWKH(XURSHDQ8QLRQ+RZHYHUWKH

the estuary hosts various cultural and social events

community did not respond willingly to the project, and

throughout the year, such as international air races, fairs,

the project could not be initiated until 2005. Even after

water sports competitions, and conferences, attracting

2005, the rehabilitation did not proceed far enough due to

large numbers of tourists and citizens. For example, the

shifts in the municipality following the local elections as

Feshane Exhibition Center, which was once the Textile

115)

well as the reluctance of the local community.

Factory, currently receives 2 million visitors annually.

115) Coleman, H.M. et al. (2009)
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6RXUFH$PSOLR5HDO(VWDWH,QYHVWPHQWV

<Picture 9> Green Recreational Areas at Golden Horn

6RXUFH&RXUWHV\$PSOLR5HDO(VWDWH,QYHVWPHQWV

<Picture 10> Pierre Loti Hill

$OVRWKH3LHUUH/RWL+LOOWKHIDPRXVFDIpZLWKDYLHZ

Furthermore, this newly emerging vibrant social

of Golden Horn (Picture 10), receives nearly 400,000

atmosphere provided safer and more attractive

visitors on an annual basis. Taking all of these facts

neighbourhoods compared to its old times when it

into account, it can be easily concluded that the projec

was an industrial district. Transportation facilities were

tenabled an environment to bring people from different

stimulated from the estuary mouth towards Eyupin order

social backgrounds together.

to meet the increasing demand. Recreational boating and
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ZKRHYHUFDWFKHVLW¿UVWLVWKHOXFN\SHUVRQRIWKH\HDU
He receives a special blessing from the Patriarch and a
special gift. Although this ritual also takes place in a few
other sites around Istanbul, it is the event on the Golden
+RUQWKDWDWWUDFWVPRVWDWWHQWLRQERWKE\2UWKRGR[
Christians and also by Muslims. Since 1992, Patriarch
%DUWKRORPHRVKDVEHHQFRQGXFWLQJWKLVFHUHPRQ\DVD
VHUYLFHWR)HQHU5XP2UWKRGR[3DWULDUFKDWH 3LFWXUH
12).116)
6RXUFHVDEDKFRPWU

<Picture 11> Recreational Boating at Haliç

5. Overall Performance
The Golden Horn project can be regarded as a success
story in many senses. Environmental, social, and economic
indicators offer a lot to support this claim. Among the
factors leading to success is the determined governance
of the project by well-coordinated actors from public,
private and civil spheres at all phases. The project started
with demolition of the industrial zone coordinated by the
Istanbul Metropolitan Municipality’s decision to take
DFWLRQ%HVLGHVWKHVWURQJPDQDJHULDOFRPSRQHQWWKH

6RXUFHPLOOL\HWFRPWU

<Picture 12> Baptism Ceremony on Orthodox Christmas, at
Haliç.

project also has well planned financing and monetary
resources, which were accomplished by ISKI’s ability to
collect fees as the main source for project development

rowing activities have been started as well (Picture 11).

and implementation. As a long-term project, it required

The news media coverage, such as the highly publicized

well-coordinated efforts of all the different stakeholders.

swim by the mayor and important figures of society in

The academic support in the consultation process was an

2003, changed citizens’ opinions on the Golden Horn

important component of success. Numerous professors

DQGKHOSHGWKHPWRYLHZWKH*ROGHQ+RUQDVDEHQH¿FLDO

and engineers served as directors for the ISKI staff

resource again.

during the course of the project. In particular, the Marine
Sciences Department of Istanbul University had been a

The Golden Horn also hosts a spiritual event every

dedicated facilitator for ISKI.

\HDU7KH*UHHN2UWKRGR[3DWULDUFKZDONVGRZQWRWKH
shore of the Golden Horn, blesses the water and throws a
cross in the sea in the memory of Jesus Christ’s baptism
E\-RKQWKH%DSWLVWLQWKH-RUGDQ5LYHU,WLVEHOLHYHGWKDW

 KWWSZZZKXUUL\HWGDLO\QHZVFRPORRNLQJIRUVSLULWXDOOLJKWRQWKHJROGHQKRUQDVS["SDJH,'  Q,'  1HZV&DW
,' 
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V. Lessons Leamed and Conclusion

DFDGHPLDDQG1*2VKDYHEHHQFRQVXOWHGWRYDU\LQJ
degrees and were informed properly at different
SKDVHVRIWKH3URMHFW%XWWKHRYHUDOOHIIHFWLYHQHVVRI

The urban transformation of Istanbul around the Golden

the community-centred institutions remained low. A

Horn succeeded as a result of many intersecting elements,

positive example of community participation comes

including strong political support, a variety of measures

IURPWKH)HQHU%DODWUHKDELOLWDWLRQSURMHFWZKLFK

working together to restore the water quality, and many

was completed in 2008. In total, 121 old buildings

actors on all levels working in tandem to transform

were renovated, a multifunctional social center was

the waterfront from an industrial area to a cultural and

opened that serves for public meetings and educational

educational center. A concerted effort was made to preserve

DFWLYLWLHVDQGWKHKLVWRULF%DODW%D]DDUZDVUHQRYDWHG

the authenticity of historical and industrial structures, while

in consultation with shop-owners. To ensure long-

repurposing them for new functions.

term sustainability, a solid waste management strategy
was developed, and meetings to raise awareness

The ecological rehabilitation of the estuary

were conducted for the local people. Residents were

encouraged a flourishing of the service sector.

given special solid waste bins and the Fatih District

Recreational attractions, museums and universities

Municipality formed a team for collecting solid waste

replaced the industrial facilities along the shore. The

from the residents in the neighbourhood.

ecological restoration of the Golden Horn has facilitated
urban transformation projects with social, economic,

The project drew on innovative ideas for repurposing

and cultural impact.

and renovation.

6RPHRIWKHOHVVRQVOHDUQHGZHUHWKHIROORZLQJ

Many private businesses and individuals came up
with innovative ideas for repurposing and reusing some

A diversity of actors was needed to make the project work.

of the run-down facilities that led to solid economic
LQYHVWPHQWV)RUH[DPSOH5DKPL.Ro0XVHXPZDV

There was a mixture of public and private actors that had

one of the first private museums in Istanbul. This was

an impact on the economic and social performance of the

followed by a number of other private museums that

project over time. Some of the diverse actors involved in

opened between 2000 and 2010. The total revenue

WKHPXOWLIDFHWHGORQJWHUPSURMHFWLQFOXGHGWKH,VWDQEXO

of private museums reached US $33 million in 2010,

Metropolitan Municipality, the Fatih District Municipality,

compared to US $5 million in 2000. The theme park

the European Union, private enterprise and local

Vialand was built over an old quarry filled with the

communities. In the Golden Horn ecological restoration

PXGDQGGHEULVUHPRYHGE\GUHGJLQJ2WKHULQQRYDWLYH

project, ISKI and the Istanbul Metropolitan Municipality

H[DPSOHVLQFOXGHDQHOHFWULFLW\SRZHUSODQWWKDWZDV

were the lead actors, with limited involvement of the

turned into an energy museum; an old fez factory

private sector and the civil society.

became a cultural center; and a cigarette company
was transformed into a university campus.This type of

Urban transformation requires the involvement

innovative repurposing preserves the authenticity of the

and commitment of communities in keeping the

region and saves money on construction.

environment clean.
The participation level of stakeholders in the Golden
Horn project varied. Local people, private sector,
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Residents may not be direct beneficiaries of

Improved water saving and reuse technologies can

waterfront facilities.

help to meet the future water demand for the city of
Istanbul and Turkey.

The Golden Horn project has made a significant
contribution to the region through the construction

While Istanbul has made good progress in terms of

of high-level education institutions, rowing clubs,

water supply and treatment, improved water saving and

cultural centers, and museums. Considering that these

reuse technologies could help meet future water demands

educational and cultural facilities are open to the public

for the city. The same measures can be applied to Turkey

and are not exclusive to inhabitants of the Golden Horn,

as a whole. Citizens need to recognize the value of water

it should be noted that local residents may not be direct

PRUH%HWWHUWHFKQRORJLHVIRUZDWHUWUHDWPHQWVWRUDJH

EHQH¿FLDULHVRIWKHUHQHZDOSURFHVV,QIDFWPDQ\SHRSOH

transfer, and monitoring are essential to bring about water

were displaced from their homes and their jobs when the

savings. Citizens, municipalities, farmers, and companies

demolition and renovation of old buildings was carried

±HYHU\DFWRUVKRXOGSD\PRUHDWWHQWLRQWRSURGXFHPRUH

RXW:KLOHORFDOUHVLGHQWVPD\EHVHFRQGDU\EHQH¿FLDULHV

ZLWKOHVVZDWHU%LJFLWLHVVXFKDVøVWDQEXOVKRXOGKDQGOH

it is important to include them in the planning process.

leakage problems in an effective way to save every single
drop of water.

Improvements in the Golden Horn’s ecosystem and
marine environment need to be reinforced with

Better coordination among government and other

stronger air and water quality regulations.

actors is needed for improved water management,
especially at the basin level.

The project had a positive impact on marine life
and biodiversity and resulted in an increase in the

At the institutional level, coordination is needed

fish population. A large increase in number of aquatic

among public bodies as well as across the private

species has been observed, and hand-line fishing,

sector, universities, and civil society in order to make

which was absent from the region for a long time, is

more informed decisions. There have not been well-

again contributing to the well-being of local residents.

organized water management plans in Turkey in the

Despite improvements in the environment, however,

past, but in the lead up to EU accession, river basin

7XUNH\SHUIRUPVEHORZWKH2(&'DYHUDJHIRUDLUDQG

management plans will be implemented in the coming

water quality. Therefore, Turkey’s strong economic

years. Thus, it is expected that a more holistic and

performance needs to be reinforced with focused air and

inclusive water management system will be developed.

water quality regulations to improve the quality of life.

The establishment of the Ministry of Forestry and Water
Affairs and SUEN strengthens Turkey’s attention to

Political success of the project needs to be combined

water management at the national and international

with social and economic policies.

levels and expands its collaboration with global actors.
Turkey will have to apply river basin management plans

%HFDXVHRIWKHVRFLDODQGHFRQRPLFWUDQVIRUPDWLRQ

carefully and consider varying conditions of each basin

that has taken place around the Golden Horn, the district

in order to achieve reasonable tradeoffs and meet the

SURYLGHVSROLWLFDOLQÀXHQFHDVLWFDQEHSURPRWHGERWK

particular needs of basins.

by local and central government politicians. Revival of
this once environmentally devastated urban center is a
remarkable political success as long as it is combined
with fairly implemented social and economic policies.
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Annex A. Interviews

Well, recently (after the local elections on March 31,

Interview 1

2014) some of the municipalities have been turned into
We have a recent project to increase the oxygen level of

metropolitan municipalities. Now there are more than 30

the Golden Horn water. Since 2012, we are carrying clean

metropolitan municipalities. This means that the ISKI

VHDZDWHUIURP%RVSRUXV6DUÕ\HUYLDJUHDWWXQQHOV7KH

model and law will be applied in these districts. This

project took three and a half years in total. Thanks to the

transformation will require lots of effort, but eventually

project, ecologic parameters in the region have improved

a more holistic and well-operated water management

significantly, which pave the way for richer biodiversity. We

will be achieved. Even the household water demands

have detected 47 different species of fish in the Golden Horn

of distant villages and small towns that are integrated

recently.

into the metropolitan municipality will be taken care of
through new ISKI-type administrations.

ISKI put a lot of effort into protecting and sustaining
available water resources as well as utilizing new and

Istanbul is making good progress in terms of water

alternative water resources. We are working on acquiring

VXSSO\DQGWUHDWPHQW%XWLPSURYHGZDWHUVDYLQJDQG

an additional 700 ha of territory to become lakes filled with

reuse technologies can help more in order to meet the

drinkable water. Furthermore ISKI is working to supply

future water demand of the city. The same measures can

more water to the increasing population of Istanbul. In just

be applied to Turkey in general. We need to recognize

last five years we increased the supply of treated domestic

WKHYDOXHRIZDWHUPRUH%HWWHUWHFKQRORJLHVIRUZDWHU

3

water from 723 million m \HDU  WRPLOOLRQ
3

m \HDU  7KLVLQGLFDWHVPRUHWKDQLQFUHDVH

treatment, storage, transfer and monitoring are essential
everywhere.

of supplied clean water in four years. ISKI has also had
great success in terms of treated wastewater. Thanks to the

Interview 2

advanced wastewater treatment plants built in the last 10
years, the daily amount of treated wastewater increased from
3

3

1.37 million m GD\  WRPLOOLRQP GD\  
3

Regarding the Golden Horn area, the Municipality
has worked with ISKI for a long time. In terms of task

ISKI now aims to reuse 130,000 m GD\WUHDWHGZDVWHZDWHU

distribution, the Municipality may represent the political

in green areas and industry.

will to act and it shared the project development and
planning responsibilities with ISKI, which is still active

There is no doubt that improved water and sanitation

in operation and maintenance of infrastructure such as

systems make positive contribution to people’s lives.

distribution lines and treatment plants. The most recent

Istanbul residents used to have limited access to water back

involvement of the Municipality with the Golden Horn

LQWKHHDUO\V±RQO\DFRXSOHRIKRXUVDGD\$OPRVWDOO

project has been through the water transfer project from

wastewater was discharged without treatment. Not only the

%RVSRUXVWRWKHHVWXDU\,QRUGHUWRLQFUHDVHWKHDPRXQW

Golden Horn, but also the whole Istanbul is now better off,

of oxygen in the estuary, we carry clean seawater through

largely thanks to the efforts of ISKI and the political will to

pipes with a size of 2,200 mm. In total the transfer tunnel is

rehabilitate the area. The Golden Horn has become a center

14 km long, and it carries 260,000 m3 of seawater per day.

of attraction with all recreational and cultural facilities.

In total 44 million Turkish lira were invested for this project.
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As the Environmental Conservation Department of
the Municipality we have specific tasks of monitoring,

sector, universities and civil society in order to make for
more informed decisions.

controlling and developing projects to combat particular
HQYLURQPHQWDOSUREOHPVDWWKHORFDOOHYHO2XUDUHDRI
work primarily includes protection of marine ecosystems

Interview 3

and air quality, control of noise pollution and fuel
supervision.

In my term of service at ISKI, we used to make popup inspection visits to industrial sites that discharge

These projects improve the water quality in the

treated wastewater into the inlet. Although we very rarely

Golden Horn, which is appreciated by all the people.

encountered minor leakages in the discharge systems,

We try to enable cleaner seas and air, and reduced noise

ZHZHUHTXLWHVWULFWZLWKVDQFWLRQVWRPDNH¿UPVPHHW

for the citizens in Istanbul. For instance, as the Istanbul

their environmental protection standards. We applied

Metropolitan Municipality we manage a social facility by

sanctions ranging from cash penalties to prohibition from

the shore of the Golden Horn estuary. It is an affordable

production until the necessary steps were taken. I know

place where you can enjoy good food and scenery with

ISKI still monitors the water quality regularly and checks

your family in a safe and healthy place. It would not have

WKHDFWLYLWLHVRIWKH¿UPVORFDWHGDORQJWKHVKRUH6XFK

been possible to enjoy anything at all next to the Golden

control activities ensure that the efforts made to clean the

Horn estuary 20 years ago.

Golden Horn are not for nothing, but will keep it clean
perpetually.

There are a lot of things being done as far as I know.
Several legislations are in place regarding water quality

For now, I can speak on behalf of SUEN. As SUEN

and treatment. Domestic waters of Istanbul meet the EU

we do not have responsibility to take on site action with

VWDQGDUGVLQWHUPVRIZDWHUTXDOLW\%XWDWKRXVHKROG

tangible impact. We are rather authorized to develop

level many of the buildings possess old storage facilities,

projects to study the conditions and needs of river basins

so especially the people at middle-income or higher level

in Turkey. Recently we have been working on modelling

hesitate to drink from the taps. The EU membership

projects at several river basins. There are also training

application process triggered many improvements due

programs that SUEN organizes for developing countries

to the environment chapter that sets tangible goals for

such as Afghanistan, Azerbaijan, Ghana and Saudi

improved environmental standards. In this sense local

Arabia. The content of these programs varies according

governments have more responsibility compared to

to demand, yet mainly includes water treatment

previously, because EU regulations pay close attention

techniques and the institutional structure of the Turkish

to involvement of local entities in the decision-making

ZDWHUPDQDJHPHQWV\VWHP2WKHUWKDQPRGHOOLQJVWXGLHV

process.

and training programs, SUEN engages with international
partners for joint periodic projects. The total outcome of

First of all, there is a need for water savings at all
levels. Citizens, municipalities, farmers, companies;

these activities can help increase public awareness and
improve decision-making capabilities for stakeholders.

every actor should pay more attention to produce more
ZLWKOHVVZDWHU%LJFLWLHVOLNHøVWDQEXOVKRXOGKDQGOH

SUEN’s activities do not make much socio-economic

leakage problems in an effective way to save every

change at local level. We are authorized to work with

single drop of water. At institutional level, coordination is

DFDGHPLDDWORFDOOHYHODWPRVW%XWWKLVGRHVQRWPHDQ

needed among public bodies as well as across the private

that the joint work between SUEN and universities
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does not deal with local issues. Turkey is adapting basin

from different disciplines to discuss water management

level management models. The river basin management

around the world. In this sense, IWRA helps disseminate

plans for 25 river basins are ready to be implemented.

knowledge globally via events and publications. Green

New administrative units such as basin management

growth has been on the agenda of the IWRA members

commissions are formed with the involvement of local

for a while. There are many articles and case studies

stakeholders. They will enable better linkages between

examining the relationship between ecology, society,

local and central authorities. The establishment of

HFRQRP\DQGZDWHUPDQDJHPHQW2QWKHRQHKDQG

the Ministry of Forestry and Water Affairs is another

there are separate projects that increase the social and

important milestone that shows Turkey is giving special

economic attractiveness of the Golden Horn region,

DWWHQWLRQWRZDWHUPDQDJHPHQW2IFRXUVHWKHUHLV68(1

such as universities, convention centers and museums

established in the same year as the Ministry (2011), which

DOLNH2QWKHRWKHUKDQGWKHUHDUHFRPSUHKHQVLYHXUEDQ

strengthens Turkey’s ability to follow up international

transformation projects with the involvement of global

water agenda and collaborate with global actors.

DFWRUVOLNH81+$%,7$7DQGWKH(XURSHDQ8QLRQ

Improved higher education facilities for water

In order to make sense of the evaluation of water

management studies would be better for Turkey.

management in Turkey, one should associate the

There are already several academic programs focusing

process with the efforts to join the European Union and

on environmental management. We need to expand

globalization. Turkey has been taking European Water

the number and quality of such institutions in an

Framework Directive (WFD) as a model to make a shift

interdisciplinary way. In this way we can build the

to the IWRM system. Now water resources utilization

FDSDFLW\RIZHOOWUDLQHGZDWHUH[SHUWV%HVLGHVKLJKHU

should take all ecological, social and economic needs

education, regular citizens should also have more access

into consideration. Turkey is even willing to apply this

to information about the condition of water and its

VFLHQWL¿FPRGHODWWKHWUDQVERXQGDU\OHYHOWRRYHUFRPH

services, so that they can contribute better to the decision-

the water-related problems with its neighbours. Not only

making processes.

European Union, but also other international initiatives
have been popular in Turkey. Since the 5th World Water
Forum in Istanbul, Turkey has become an influential
actor in a region that is at the crossroads of Europe, Asia

Interview 4

and Middle East. Turkey is becoming more proactive in
To my knowledge, there is a recent project for carrying

terms of contributing to the global water agenda. In legal

VHDZDWHUIURPWKH%RVSRUXVWRWKH*ROGHQ+RUQLQ

terms there is a draft water law, which resembles the

order to increase the oxygen rate in the inlet. Actually,

WFD in many aspects, soon to be implemented. I believe

we can consider this as a continuation of the previous

this law will have a positive impact on basin-level water

rehabilitation project. They both aim to improve the

management.

HQYLURQPHQWDOTXDOLW\RIWKHUHJLRQ2IFRXUVHWKHUHKDV
been a large-scale effort on the part of multiple actors to

Istanbul obviously will need more cautious measures

make the region more habitable, not only for humans but

to meet the increasing water demand, so does Turkey.

also other species as well.

ISKI has been working hard in many fields including
water supply, sanitation and treatment. In recent years

I personally do not carry out such projects. The

Turkish engineers have gained lots of experience in water

IWRA works as a forum to bring together academics

treatment and distribution. This is important, because
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we will obviously need to reuse treated wastewater in

encourage people to take action with their own will. We

an increasing manner in the coming years. In many

would not be able to achieve what we have done so far

scientific reports it is claimed that Turkey’s water

unless we reached people. Cleaner marine ecosystems

potential will be affected by climate change in a complex

are quite related to cleaner freshwater resources that are

way. It is expected that some regions will face droughts,

XWLOL]HGE\SHRSOHDQGHYHQWXDOO\ÀRZEDFNLQWRWKHVHD

ZKLOHWKHRWKHUVZLOOKDYHWRPLWLJDWHWKHÀRRGULVNV,Q

most of the time. Thus, there is a need for integrated and

this sense, Turkey should apply river basin management

holistic approaches. Unless we can prevent the pollution

plans carefully and consider segregated conditions of

at source through preventive action, at both household

each basin in order to achieve reasonable tradeoffs and

and industrial level, then we have to put a lot more

meet the particular needs of basins.

effort and money to fix our mistakes. When you think
about how you can change human behaviour in terms
of environmental impact and exploitation of nature, you

Interview 5

realize that preventive actions are good both for nature,
human society and the economy.

As a community-centered organization working for

There has been some progress in this field. It is

marine protection, we have no projects particularly

good to have river basin management plans, but

IRUWKH*ROGHQ+RUQUHJLRQ%XW7850(3$KDV

these need to be implemented cautiously. Protection

EHHQFRQGXFWLQJPDQ\SURMHFWVDORQJWKH%RVSRUXV

of environment should be the primary concern when

VKRUHVLQFH2XUSURMHFWVFDQEHFOXVWHUHGXQGHU

developing any kind of project. Especially when

WKUHHWLWOHVWUDLQLQJSURMHFWVDZDUHQHVVSURMHFWVDQG

construction projects are planned close to wetlands and

FRQVHUYDWLRQSURMHFWV2QHRI7850(3$¶VUHFHQW

water resources, the activity should not be allowed to

projects is the museum for underwater wastes, where

start unless the environmental well-being is ensured.

we literally exhibit wastes that were found through our

Likewise, environmental impact assessment reports

marine cleaning activities. We welcome children groups

should be used more effectively to that end. It is not

to the exhibition where we inform them about human

enough to have detailed rules and regulations. What is

impact on marine life and what needs to be done to keep

essential is to monitor the implementation of these tools

the marine environment cleaner. There are some other

properly. Coordination among public bodies should

training projects tailored for children of primary school

be strengthened for better management of the water

age and their teachers. Moreover, in 2006 and 2010 we

resources. There are currently four ministries working on

established two marine observation centers at Fethiye and

marine related issues, and overlaps occur in legislation as

Samsun respectively. Each year we give a TURMEPA

well. These problems require urgent solutions. Moreover,

Sabri ÜLKER Environment Prize for financing a

transparency and public involvement is equally important

novel environmental application. There are also four

for the enhancement of water management. Universities

TURMEPA boats that collect solid wastes around various

and non-governmental organizations should participate

shorelines of Turkey with the help of volunteers. These

in water related projects.

are a few of TURMEPA’s education and conservation
projects.
A cleaner environment is one of the primary
requirements for human development. TURMEPA’s
projects aim to increase the environmental awareness and
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Appendix A

VWXG\LQYROYHVWKUHHHOHPHQWVexogenous factors, water

Water and Green Growth Project
Questionnaire1)

institution, and the related performance or outcomes. The

(Type A)

exogenous factors merely describe the broad national,
regional, or local level context in which a project or set of
policies were implemented. These exogenous factors may

Request to Respondents

influence performance directly but also do so indirectly
by influencing the institutional factors that comprise the

The Water and Green Growth (WGG) Project is a

water institution. The water institution is composed of the

joint research undertaking by the Ministry of Land,

more static law and administration institutional factors

Infrastructure, and Transport of the Republic of Korea

and the more malleable policy mix institutional factors.

02/,7  WKH .RUHD:DWHU 5HVRXUFHV &RUSRUDWLRQ

The former describe the structure and rules that govern

(K-water), and the World Water Council (WWC). Its

the internal processes within a state, i.e. how state, market,

aims are to explore the role of water in green growth and

and less formal community and civil society initiatives

enhance green growth policies through a better informed

operate; the latter refer to the policy instruments used

and higher consideration of water resources. The outcome

by a society to attain performance goals.Institutions and

of this research is to be a second edition report of Water

institutional factors may be characterized according

and Green GrowththatEXLOGVRQWKHSURJUHVVRIWKH¿UVW

to whether they are state-driven, market-oriented, or

edition that was published last year, in 2012.

community-centered. Thus, state-driven, market-oriented,
and community-centered institutions each havetheir own

It is to this second edition that we invite you to contribute
by completing this questionnaire. As the focus of this

law and administration factors and policy mix factors.
7KHVHLQÀXHQFHRQHDQRWKHUDQGLQÀXHQFHSHUIRUPDQFH

second edition is in-depth case studies, the questions pertain
to your water-related case. Thus, your expertise is a crucial

(B) Notes

part of the research, and your contribution will be fully and
JUDWHIXOO\DFNQRZOHGJHGLQWKH¿QLVKHGUHSRUW.QRZLQJWKH

1. The questionnaire follows the order suggestedabove

value of your time and knowledge, we have designed this

in (A) Framework and Definitions. However, rather

questionnaire to be as clear and concise as possible. Thank

than having a set of questions on exogenous factors,

you in advance for your support and cooperation in this

for which we merely employ publicly available data,

important study.

the questionnaire begins with a set of questions on
basic information about your case.The second set refers

$ )UDPHZRUNDQG'H¿QLWLRQV

to state-driven institutions, the third set to marketorientedinstitutions, the fourth to community-centered

The analytical framework we have chosen in this

LQVWLWXWLRQVDQGWKH¿IWKDQG¿QDOVHWWRSHUIRUPDQFH

1) This questionnaire is adapted from Saleth, R.M. and Dinar, A. 2004. The Institutional Economics of Water&KHOWHQKDP8.
Edward Elgar, 329-348. and a water and sanitation evaluation survey drafted internally by K-water.
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2. Unless otherwise indicated, each question refers to

impact; 1 should be understood as most negative.

the time of the case in question.
6. We gratefully acknowledge work that has served as
3. Please answer every question. If a question does

models and inspirations for our questionnaire. In particular,

QRWSURYLGHDQDQVZHUWKDW¿WV\RXUVLWXDWLRQRUGRHVQRW

we owe a great debt to The Institutional Economics of

provide enough space for your answer, feel free to use the

Water (2000) by R. Maria Saleth and Ariel Dinar for the

blank space next to the question to provide your answer.

:RUOG%DQNDQGWRDZDWHUDQGVDQLWDWLRQHYDOXDWLRQ
survey drafted internally by K-water.

4. For questions that require you to tick your answer,
you may tick more than one answer unless otherwise
stated.
5. For questions requiring a response on a scale of
0 to 10, 10 should be understood as meaning greatest,
VWURQJHVWPRVWIDYRUDEOHPRVWLQÀXHQFHPRVWHIIHFWLYH
etc. 1 should be understood as meaning least, weakest,
OHDVWIDYRUDEOHOHDVWLQÀXHQFHOHDVWHIIHFWLYHHWFVKRXOG
EHXQGHUVWRRGDVPHDQLQJKDYLQJQRVLJQL¿FDQFHKDYLQJ
QRLQÀXHQFHQRWHIIHFWLYHHWF
For some questions in the ‘Performance’ part requiring
responses on a scale of 1 to 9, 9 should be understood
as most positive; 5 should be understood as having no

Background Information
1. Respondent’s Name
2. Specialization
(circle all that apply)

*RYHUQPHQWRI¿FLDO:DWHUH[SHUW(FRQRPLVW(QJLQHHU/HJDOH[SHUW6WXGHQW
2WKHUBBBBBBBBBBBBBBB

$I¿OLDWLRQ
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
4. Address

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
HPDLO BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
SKRQH BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
ID[

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

5. Any other relevant information
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I. Project Overview

Project overview
2I¿FLDO3URMHFW1DPH

~

2. Period
0DLQ3XUSRVHRIWKH3URMHFW&DVH

7\SHRI3URMHFW&DVH
(tick all that apply)

5. Total Cost

Water resources development
Sanitation
Waterfront development
Urban water
Ecosystem restoration

BBBBBBBBBBBBBBBBBBBBBBLQBBBBBBBB \HDU 86
(*Please give your response in US$ at the exchange rate at the time of the project.)
Source of Funds

6. Source of Funds
(SOHDVH¿OOLQWKHEODQN)

Water supply
+\GURSRZHUWLGDOSRZHU
Flood control project
Ecosystem services
2WKHUBBBBBBBBBBBBBBBBBBBB

3XEOLFBBBB SULYDWHBBBB RWKHUBBBB

Internal funds

%

%

%

Loans

%

%

%

Subsidies

%

%

%

2'$ ORDQV
(grants)

%

%

%

%

%

%

%

%

%

2WKHUV VSHFLI\
BBBBBBBBBBBBBB
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Ⅱ. State-driven Institutions
A. Law and Administration
a. Legal Treatment of Water Resources [L1]
a) Surface and groundwater are treated alike
b) They are treated differently

1. Legal Treatment of Different Water
Sources (tick all that apply) [L1]

c) Laws discriminate between water development and use by
public and private parties
d) Law distinguishes water development and use across
sectors such as irrigation, household, and industrial uses
e) There is differential priority and treatment of consumptive
and nonconsumptive uses

2. Legal Linkages between Water and
Water-Related Resources.Are there
DQ\OHJDOOLQNDJHV"
(tick all that apply)

D %HWZHHQODQGDQGJURXQGZDWHU
E %HWZHHQODQGDQGVXUIDFHZDWHU
F %HWZHHQIRUHVWDQGHQYLURQPHQWDQGZDWHU

b. Balance in Government Layers [SI1]
a) Central or federal government
1. Regarding the case in question,
indicate your judgment on the
UHODWLYHUROHDQGLQÀXHQFHRI
government branches (0 to 10).

b) State or regional government
c) Local government
d) Statutory bodies and authorities

,VWKHUHDQH[FOXVLYHGHSDUWPHQWIRUZDWHU"(Please circle)
D :DWHUUHVRXUFHVLUULJDWLRQGHSDUWPHQW
b) Agricultural department
,IQRWLQGLFDWHWKHLQÀXHQFHRI
departments in the case (0 to 10).
[SI3]

c) Environment and forestry department
d) Urban and local administrative department
e) Legal department
I 2WKHUHJHFRQRPLFDIIDLUV¿QDQFH(specify)
BBBBBBBBBBBBBBBBBB

+RZZHOOFRRUGLQDWHGLVWKHZDWHUDGPLQLVWUDWLRQ"(0 to 10) [SI3]
4. If there is no exclusive department for water sector or specialized agencies for different subsectors,
KRZPXFKGRHVWKLVKLQGHUEHWWHUZDWHUDGPLQLVWUDWLRQLQWKHFDVHLQTXHVWLRQ"(0 to 10)
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tick

c. Organizational Basis and Structure of Water Administration [SI2][A1/A2]
D 2QDGPLQLVWUDWLYHGLYLVLRQ JHRJUDSKLFDOEDVLV
1. How is the water administration
RUJDQL]HG"
(Tick all that apply) [SI2] [A1]

E 2QK\GURJHRORJLFDOUHJLRQV
c) River basins
G 2WKHU(specify)BBBBBBBBBBBBBBBB

,QWKHFDVHLQTXHVWLRQLVIXQFWLRQDOVSHFLDOL]DWLRQZLWKLQWKHZDWHUDGPLQLVWUDWLRQEDODQFHG">6,@
[A2](Please circle)
2.1. If no, what are the gaps in the
H[LVWLQJDGPLQLVWUDWLYHVHWXS"
(Please list them with their
priority ranking)

Yes
No

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

B. Policy
a. Well-Organized Plans [SP1]
1. Are there or have there been well-organized plans related to water management (e.g. national
HFRQRPLFGHYHORSPHQWSODQ LQ\RXUFRXQWU\"(Please circle)

Yes
No

,I\HVKRZZHOOZDVWKHFDVHDOLJQHGZLWKWKHSODQV"(0 to 10)

b. Financial Support [Subsidies and/or ODA] [SP2]
+DVWKHFDVHUHFHLYHG¿QDQFLDOVXSSRUWVXFKDVVXEVLGLHVRU2'$"(Please circle)

<1

,I\HVKRZHIIHFWLYHO\GLGWKH¿QDQFLDOVXSSRUWDIIHFWWKHFDVHLQTXHVWLRQ"(0 to 10)
1.2. If yes, pleasedescribe the impacts
RIWKH¿QDQFLDOVXSSRUWDV
VSHFL¿FDOO\DVSRVVLEOH

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

c. Taxes and Levies [SP3]
Yes
No

:DVWKHFDVHLQTXHVWLRQVXEMHFWWRWD[HVOHYLHVRUWD[GHGXFWLRQV"(Please circle)
+RZHIIHFWLYHO\GLGWKH\DIIHFWWKHFDVH"(0 to 10)
1.2. If yes, please specify the name of the tax(es),
levies, or tax deductions and please describe
the impacts of the taxes, levies or tax
GHGXFWLRQVDVVSHFL¿FDOO\DVSRVVLEOH

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
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d. Regulations
Yes
No
Yes
No

:HUHWKHUHVSHFL¿FUHJXODWLRQVGLUHFWO\DIIHFWLQJWKHFDVHLQTXHVWLRQ"(Please circle)
'LGWKHFDVHEHJLQDVDUHVXOWRIUHJXODWLRQRUUHJXODWRU\VWDQGDUGV"(Please circle)
,I\HVKRZPXFKGLGWKHUHJXODWLRQFRQWULEXWHWRWKHVWDUWRIWKHFDVH" (1 to 10)
+RZHIIHFWLYHO\GLGWKHVHUHJXODWLRQVDIIHFWWKHLPSOHPHQWDWLRQRIWKHFDVH"(0 to 10)
4. If yes, please describe the impacts of the
UHJXODWLRQVDVVSHFL¿FDOO\DVSRVVLEOH

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

e. Technology/R&D Policies [SP4][A7]
:HUHDQ\VSHFL¿FJUHHQWHFKQRORJLHVRULQQRYDWLYHWHFKQRORJLHVGHSOR\HGLQWKHFDVHLQTXHVWLRQ" (please
circle)

Yes
No

Use
a) Research and experimental information

tick

b) Modern accounting and auditing techniques
c) Information system technologies (e.g. GIS, etc.)
d) Wireless communication
2. Please check technologies
deployed in the case and indicate
how extensively the technology
components were used in the case.
(tick all that apply) [A7]

e) Water measuring technology
f) Computerized dynamic regulation of canal and water delivery
networks
g) Recycling technologies
h) Drip systems
i) Sprinkler systems
j) Water-saving methods
k) Drought-resistant crops and farming practices
l) Water quality and sanitation
m) Any other (specify)BBBBBBBBBBBBBBBBBBBBBBBBBBBBB

'LGWKHFDVHXWLOL]HRUGHYHORSQHZRUFXWWLQJHGJHWHFKQRORJLHV"(circle)

C. Overall Effectiveness of the State-driven Institutions
a. Overall Effectiveness of the State-driven Institutions
+RZHIIHFWLYHKDVWKHVWDWHGULYHQLQVWLWXWLRQEHHQLQWKHFDVHLQTXHVWLRQ"(0 to 10)
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8WLOL]H
'HYHORS
%RWK
1HLWKHU

Ⅲ. Market-oriented Institution
A. Law and Administration
D:DWHU5LJKWV>0,@>/@
'RHVZDWHUODZDOORZSULYDWHZDWHUULJKWV"(Please circle)

<1

a) Individual rights
1.1. If yes, is it in the form of
(tick all that apply)

b) Group and collective rights
F 2WKHUIRUPV(specify)BBBBBBBBBBBBBBBBBBBBB

,I\HVKRZVWURQJO\GLGZDWHUULJKWVLQÀXHQFHWKHFDVHLQTXHVWLRQ"(0 to 10)
a) Public control is needed for equity
,IQRZKDWDUHWKHFRQVWUDLQWV" E $GPLQLVWHULQJSULYDWHULJKWVLVVRFLDOO\GLI¿FXOW
(Tick all that apply)
c) Gaps in water control institutions and technologies
G 2WKHU (specify)BBBBBBBBBBBBBBBBBBBBBB
a) None or not clear
b) Legally guaranteed open access
c) Common or state property
%DVLVIRUJHQHUDOULJKWVLQZDWHU
(tick all that apply) [L2]

d) Riparian system
e) Appropriative system
f) Correlative system (equal or proportional sharing)
J 2WKHU (specify)BBBBBBBBBBBBBBBBBBBBB

E6FRSHIRU3ULYDWH3DUWLFLSDWLRQ>0,@>/@
Legal basis Extensiveness
1. Do the legal provisions allow private
sector participation in the following
sectors (tick all that apply) and how
extensive is private participation in the
IROORZLQJVHFWRUV" (0 to 10)

a) Irrigation

tick

0~10

b) Water supply and sanitation for households
c) Water supply and sanitation for industrial
& commercial sites
G 5LYHUPDQDJHPHQWDQGÀRRGFRQWURO
H 2WKHUV(specify)BBBBBBBBBBBBBBBBBBBB

2. For the case in question, do the
legal provisions allow private sector
participation in the following steps
(tick all that apply) and how extensive
is private sector participation in the
FDVHLQTXHVWLRQ"(0 to 10)

Legal basis Extensiveness
a) Planning

tick

0~10

b) Engineering and construction
F 2SHUDWLRQDQG0DLQWHQDQFH
d) Investment
H 2WKHUV (specify)BBBBBBBBBBBBBBBBBBBB
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B. Policy
D&RVW5HFRYHU\>03@>3@
Irrigation
1. Water pricing is based on
(please tick) [MP1] [P2]

Household use
Industrial &
XUEDQUXUDO
Commercial use

a) Full cost recovery
b) Partial recovery
VSHFL¿FUDWH 

%

%

%

c) Full subsidy
,QWKHFDVHLQTXHVWLRQKRZIXOO\DUHWKHFRVWVFRYHUHGE\WKHSULFHRUWKHFKDUJH"

%

E3ULYDWH6HFWRU3URPRWLRQ3ROLFLHV>03@>3@
a) Favorable overall
1. In your opinion, how well are users
disposed toward private sector
LQYROYHPHQWLQWKHFDVH"(tick one)

b) Favorable in particular sector
c) Not favorable
d) Indifferent
H 2SSRVHG

F3URMHFW6HOHFWLRQ&ULWHULD>03@>>3@

1. Please indicate the criteria used in
project selection. (Tick all that apply)
[MP3] [P1]

a) Financial factors
EF,55HWF

Irrigation
project

Urban
project

Multipurpose
scheme

tick

tick

tick

b) Equity factors
c) Ecological factors
d) Any other(specify)
BBBBBBBBBBBBBBBBBB

2. Please indicate your judgment as to
the percentage (or proportion) of the
case using each criterion. SOHDVH¿OO
in the blank)

D )LQDQFLDOIDFWRUV EF,55HWF
b) Equity factors
c) Ecological factors
d) Any other(specify)BBBBBBBBBBBBBBBB

C. Overall Effectiveness of the Market-oriented Institutions
D2YHUDOOHIIHFWLYHQHVVRIWKH0DUNHWRULHQWHG,QVWLWXWLRQV
+RZHIIHFWLYHKDVWKHPDUNHWRULHQWHGLQVWLWXWLRQEHHQLQWKHFDVHLQTXHVWLRQ"(0 to 10)
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Ⅳ. Community-centered Institution
A. Laws and Administration
D&RQÀLFW5HVROXWLRQDQG&RRUGLQDWLRQ>&3@>/@
$UHWKHFRQÀLFWUHVROXWLRQPHFKDQLVPVH[SOLFLWO\VSHFL¿HGLQODZ"(Please circle)

<1QRWFOHDU

D $GPLQLVWUDWLYHO\EXUHDXFUDWLFDOO\URRWHGV\VWHP
(Water Resource Dept., Irrigation Dept., etc.)
L/RFDODGPLQLVWUDWLRQJRYW
ii. National Water Council
b) Relatively more decentralized system
,QGLFDWHWKHNLQGVRIFRQÀLFW
resolution or coordination
mechanisms that are in place
regarding the case in question.
(Tick all that apply)

i. River boards
LL%DVLQRUJDQL]DWLRQV
LLL2WKHUHJZDWHUXVHUDVVRFLDWLRQV :8$V
(specify)BBBBBBBBBBBBBBBBBBBBBBB
c) Tribunals
G -XGLFLDOOHJLVODWLYHFRQVWLWXWLRQDO
H 2WKHU(specify)BBBBBBBBBBBBBBBBBBBBBBBBB
a) River boards

:KDWDUHWKHOHJDOO\VSHFL¿HG
mechanisms for transboundary
FRQÀLFWV LQWHUVWDWHDQG
LQWHUQDWLRQDO "
(Tick all that apply)

E %DVLQRUJDQL]DWLRQV
c) Tribunals
G 2WKHU(specify)BBBBBBBBBBBBBBBBBB

4. In your opinion, how effective are
WKHOHJDOSURYLVLRQVIRUFRQÀLFW
resolution and coordination
mechanisms related to the case in
TXHVWLRQ"(0 to 10) [L3]

a) Local level (among users)
b) National level (among regions and sectors)
c) International level (among nations)
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b. Accountability [CI1][L4/A5]
$UHWKHUHH[SOLFLWOHJDOSURYLVLRQVIRUHQVXULQJWKHDFFRXQWDELOLW\RIRI¿FLDOVZDWHUVXSSOLHUVDQGXVHUV
LQWKHFDVHLQTXHVWLRQ">&,@(Please circle)

Yes
No

D )RURI¿FLDOV
2. In your opinion, how effective are the
DFFRXQWDELOLW\SURYLVLRQV" (0 to 10)
[CI1] [L4]

b) For water suppliers
c) For users
a) Use categories (agriculture, household, and industry)

3. Regarding the case in question, do
the accountability provisions vary
by (tick one or more)>&,@

b) User groups (local govt., private companies, associations, etc.)
c) None

(tick)

(0 to 10
scale)

tick

0~10

a) Within formal water administration
i. Administrative supervision
ii. Financial auditing(public accounts
committees)
iii. Work auditing
4. In the case in question, in what
way are the legal provisions of
accountability administratively (or
organizationally) translated and
KRZHIIHFWLYHDUHWKH\LQSUDFWLFH"
[CI1][A5]

iv. Grievance cells
v. Monitoring procedure for sectoral and
regional water allocation
vi. Interministerial committees
YLL2WKHU (specify)BBBBBBBBBBBBBBBBBBBB
E 2XWVLGHIRUPDOZDWHUDGPLQLVWUDWLRQ
i. Local user groups
LL1*2V
iii. Local administration(government)
LY2WKHUHJVWDWXWRU\ERGLHV
(specify)BBBBBBBBBBBBBBBBBBBB
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c. Adequacy and Relevance of Information [CI2][A6]
1. Are water data which are a basis for water-related decision making adequately collected, managed
DQGSXEOLFL]HG" (Please circle)
1.1. Please state the name of the
agency in charge of water data
management

Yes
No

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

+RZPXFKDUHWKHGDWDRSHQWRWKHSXEOLF" (0 to 10)
a) Planning
b) Implementation
3. How adequate and reliable are the
c) Performance evaluation
GDWDIRUWKHFDVHLQTXHVWLRQ"
(0 to 10) [A6]
G &RRUGLQDWLRQDQGFRQÀLFWUHVROXWLRQ
e) Research
a) Website
b) Print materials
4. Tick the ways in which data are
available.

c) Upon request
d) Company reports
e) External audit
f) Government order

d. Integrated Approach [CI3][L5]
'RHVWKHFDVHLQTXHVWLRQUHSUHVHQWDQLQWHJUDWHGZDWHUUHVRXUFHVPDQDJHPHQW ,:50 DSSURDFK"
(Please circle)

Yes
No

,I\HVWRZKDWGHJUHHZRXOG\RXVD\WKHFDVHLQTXHVWLRQDFFRUGVZLWK,:50SULQFLSOHV"(0 to 10)
[L5]

B. Policy
a. Decentralization

'RVWDWHSROLFLHVIDYRUGHFHQWUDOL]DWLRQLQWKHFDVHLQTXHVWLRQ" (Please circle)
1.1. If yes, how favorable are these
policies in each step of the case
(0 to 10)"

<1

a) Planning
b) Construction & implementation
c) Management & operation
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b. Stakeholder Participation [CP1][P5]
Rank
a) Central governmen

NonCons
participation ultation

1~7

tick

Tick

Decision
making
tick

b) Regional government
1. Rank the stakeholders of the project
according to the degree of their
LQWHUHVW :ULWH³QD´IRUWKRVHWKDW
do not apply) and tick the stages of
the top project in which the three
stakeholders participated.

c) Local government
G 1*2
H 5HVLGHQWVFRPPXQLW\
f) Firms
J 2WKHU(specify)
BBBBBBBBBBBBBBBB
Stakeholders are informed only
Stakeholders’ opinions are collected or they participate for material
incentives
Stakeholders participate in important decision making

+RZIDYRUDEOHDUHWKHVWDNHKROGHUSDUWLFLSDWLRQSROLFLHVWRWKHFDVH"(0 to 10)
a) Central government
b) Regional government
3. How effective is the participation of
stakeholders in the decision making
LQWKHFDVH"(0 to 10) [P5]

c) Local government
G 1*2
H 5HVLGHQWVFRPPXQLW\
f) Firms
J 2WKHU(specify)BBBBBBBBBBBBBBBBBBB
a) Through education

4. How effective were the following
methods for promoting stakeholders’
SDUWLFLSDWLRQLQWKHFDVH"
(0 to 10)

b) Through communication with stakeholders
c) Raising public awareness
d) Providing decision making power
H 2WKHU(specify)

5. If there are (were) informal or
formal organizations for stakeholder
participation please list their names
and functions.

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

C. Overall Effectiveness of the Community-centered Institutions
a. Overall Effectiveness of the Community-centered Institutions
+RZHIIHFWLYHKDVWKHFRPPXQLW\DQGFLYLOVRFLHW\FHQWHUHGLQVWLWXWLRQEHHQLQWKHFDVHLQTXHVWLRQ"
(0 to 10)
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V. Performance
A. Generic Performance
a. Effectiveness
7RZKDWGHJUHHGLGWKHFDVHLQTXHVWLRQDFKLHYHZKDWZDVLQWHQGHG" (0 to 10) [GP1]
2. What factors contributed to the
VXFFHVVHVRIWKHFDVHLQTXHVWLRQ">*3@

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

3. What factors caused unexpected results
LQWKHFDVH¶VLPSOHPHQWDWLRQ">*3@

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

E(I¿FLHQF\
+RZHI¿FLHQWKDVWKHSURMHFWDGPLQLVWUDWLRQV\VWHPEHHQ"(0 to 10)
D +RZWLPHO\ZDVWKHLPSOHPHQWDWLRQRIWKHFDVH"(0 to 10)
2. How timely was the
implementation of the
FDVH">*3@

E 'LGWKHFDVH¿QLVKZLWKLQWKHSODQQHGWLPHIUDPH" (please circle)

<HV1R

F ,IQRWKRZPXFKORQJHUGLGLWWDNHWKDQSODQQHG" (months)
SOHDVH¿OOLQWKHEODQN

+RZDSSURSULDWHZHUHWKHLQSXWFRVWVRIWKHFDVH" (0 to 10) [GP3] [GP1]
+RZWUDQVSDUHQWO\KDVWKHFDVHEHHQFRQGXFWHG"(0 to 10)

B. Outcome (Overall Effectiveness, Sustainability, and Success) of the case [GP1]
a. Performance
    1R LPSDFW      

1. Economic
performance
(please
circle) [EP]

a) Increasing gross regional domestic product (GRDP)
brought by the case

9 8 7 6 5 4 3 2 1

b) Creating jobs in the local economy thanks to the case

9 8 7 6 5 4 3 2 1

c) Local development to national standards caused by the case 9 8 7 6 5 4 3 2 1
d) Technological performance and technological advancement 9 8 7 6 5 4 3 2 1
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a. Performance
    1R LPSDFW      

2. Societal

a) Improvement of people’s health by the case

9 8 7 6 5 4 3 2 1

b) Improvement in quality of life by the case

9 8 7 6 5 4 3 2 1

performance
(please
circle) [SP]

c) Increased citizen participation in decision making in or by
the case

9 8 7 6 5 4 3 2 1

d) Increased gender equality in or by the case

9 8 7 6 5 4 3 2 1

a) Improvement in water quality by the case

9 8 7 6 5 4 3 2 1

b) Maintaining or restoring biodiversity by the case

9 8 7 6 5 4 3 2 1

3. Environmental
performance

(please circle) c) Improvement in disaster safety by the case
[ENP]
d) Increased environmental awareness by the case
2YHUDOOSHUIRUPDQFH JHQHULFHFRQRPLFVRFLDODQGHQYLURQPHQWDO
SHUIRUPDQFH RIWKHFDVH SOHDVHFLUFOH >23@

9 8 7 6 5 4 3 2 1
9 8 7 6 5 4 3 2 1
9 8 7 6 5 4 3 2 1

1RWH VKRXOGEHXQGHUVWRRGDVWKHPRVWSRVLWLYH
VKRXOGEHXQGHUVWRRGDVKDYLQJQRLPSDFW
VKRXOGEHXQGHUVWRRGDVWKHPRVWQHJDWLYH

C. Institutional Effectiveness
a. Institutional Effectiveness
1. Please describe the progressiveness
of water institutions based
on the following factors such
DVHIIHFWLYHQHVVÀH[LELOLW\
adaptability, technological

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

applications, innovation, openness

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

to change, etc. [IP]

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
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Variables

[P2] PCOREC &RVWUHFRYHU\VWDWXVZLWKIRUQRQ
response, 1 for full subsidy,2 for partial recovery, and 3
for full cost recovery

Water law variables

[P3] PIRSWE (IIHFWLYHQHVVRILQWHUUHJLRQDODQG
intersectoral water transfersevaluated in terms of

[L1] LTRWSA /HJDOWUHDWPHQWRIZDWHUVRXUFHV

MXGJPHQWDOSHUFHSWLRQDQGH[SUHVVHGRQD±VFDOH

a dummy variable with a value of 1 if all sources are

[P4] PGPIPP ,PSDFWRISULYDWHVHFWRUSURPRWLRQ

treated alike, but 0 otherwise

policy evaluated in terms ofjudgmental perception and

[L2] LPRSRF )RUPDWRIVXUIDFHZDWHUULJKWVKDYLQJ

H[SUHVVHGRQD±VFDOH

DYDOXHUDQJHRI±ZLWKIRUQRULJKWVIRUXQFOHDU

[P5] PGPIUP ,PSDFWRIWKHSROLF\IRUSURPRWLQJ

unauthorized, or scattered rights; 2 forcommon or state

users’ participation evaluatedin terms of judgmental

property; 3 for multiple rights; 4 for a ripariansystem; 5 for an

SHUFHSWLRQDQGH[SUHVVHGRQD±VFDOH

appropriative system; 6 for a correlative (proportionalsharing)

[P6] POPAWE ([WHQWRIWKHLQIOXHQFHRIRWKHU

system; and 7 for a license or permit system

policies10 on water policy evaluatedin terms of

[L3] LCRMEE (IIHFWLYHQHVVRIFRQIOLFWUHVROXWLRQ

MXGJPHQWDOSHUFHSWLRQDQGH[SUHVVHGRQD±VFDOH

mechanisms7 captured interms of judgmental

[P7] POELWL ([WHQWRIWKHOLQNDJHVEHWZHHQZDWHU

SHUFHSWLRQDQGH[SUHVVHGRQD±VFDOH

law and water policy evaluatedin terms of judgmental

[L4] LACPRE 2YHUDOOHIIHFWLYHQHVVRIDFFRXQWDELOLW\

SHUFHSWLRQDQGH[SUHVVHGRQD±VFDOH

provisions8 evaluated interms of judgmental perception

[P8] POEFWP 2YHUDOOHIIHFWLYHQHVVRIZDWHUSROLF\

DQGH[SUHVVHGRQD±VFDOH

evaluated in terms ofjudgmental perception and expressed

[L5] LINTRE 2YHUDOODELOLW\RIZDWHUODZWRSURYLGH

RQD±VFDOH

a legal framework for anintegrated treatment of water
from various sources evaluated interms of judgmental
SHUFHSWLRQDQGH[SUHVVHGRQD±VFDOH

Water administration variables

[L6] LOECEN ([WHQWRIDFHQWUDOL]DWLRQWHQGHQF\
within water law evaluated interms of judgmental

[A1] AORGBA  6SDWLDO RUJDQL]DWLRQ RI ZDWHU

SHUFHSWLRQDQGH[SUHVVHGRQD±VFDOH

administration taking a value of 0for non-response;

[L7] LOEPRV  /HJDO VFRSH IRU SULYDWH VHFWRU

1 if organized in terms of administrative divisions;2

participation in the water sectorevaluated in terms of

for the hybrid basis, that is, in terms of both

MXGJPHQWDOSHUFHSWLRQDQGH[SUHVVHGRQD±VFDOH

geographicdivisions and hydro-geological regions; 3 for

[L8] LOEFWL  2YHUDOO HIIHFWLYHQHVV RI ZDWHU

broad hydro-geologicalregions; and 4 for river basins

law9 evaluated in terms of judgmentalperception and

[A2] ABALFS %DODQFHLQIXQFWLRQDOVSHFLDOL]DWLRQD

H[SUHVVHGRQD±VFDOH

dummy with a value of 1if balanced and 0 otherwise
[A3] AIBDWP ([LVWHQFHRIDQLQGHSHQGHQWERG\IRU
water pricing, a dummywith a value of 1 for existence

Water policy variables

and 0 otherwise
[A4] ASBUDC 6HULRXVQHVVRIEXGJHWFRQVWUDLQW

[P1] PPSCRI 3URMHFWVHOHFWLRQFULWHULDKDYLQJD

facing the water administrationevaluated in terms of

YDOXHUDQJHRI±ZLWKIRUQRUHVSRQVHIRUSROLWLFDO

MXGJPHQWDOSHUFHSWLRQDQGH[SUHVVHGRQD±VFDOH

dictates, 2 for equity factors, 3 forecological factors, 4

[A5] AACCME (IIHFWLYHQHVVRIWKHDFFRXQWDELOLW\

IRUEHQH¿W±FRVWUDWLRIRULQWHUQDOUDWHRIUHWXUQDQG

arrangements12 evaluated interms of judgmental

for multiple criteria

SHUFHSWLRQDQGH[SUHVVHGRQD±VFDOH
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[A6] AARINF $GHTXDF\ DQG UHOHYDQFH RI WKH

year in cum

information base evaluated interms of judgmental

[E5] PWATAG $JULFXOWXUDOVKDUHLQWRWDOZDWHU

SHUFHSWLRQDQGH[SUHVVHGRQD±VFDOH

withdrawal as a percentage

[A7] AEXTST ([WHQWRIVFLHQFHDQGWHFKQRORJ\

[E6] ALANDC $UDEOHODQGSHUFDSLWDLQKHFWDUHV KD

application13 in water administrationevaluated in terms

[E7] FPIIND )RRGSURGXFWLRQLQGH[

RIMXGJPHQWDOSHUFHSWLRQDQGH[SUHVVHGRQD±VFDOH

[E8] EXPEDU 3XEOLFH[SHQGLWXUHRQHGXFDWLRQDVD

[A8] AOEFWA 2YHUDOORSHUDWLRQDODELOLW\RIWKH

percentage of GNP

water administration evaluatedin terms of judgmental

[E9] GININD *LQLLQGH[

SHUFHSWLRQDQGH[SUHVVHGRQD±VFDOH

[E10] NCNATW 6KDUHRIQDWXUDOFDSLWDOLQWRWDO
wealth as a percentage
[E11] ENVRRI (QYLURQPHQWDO5HJXODWRU\5HJLPH

Performance variables

Index in score
[E12] ININCR ,QVWLWXWLRQDO,QYHVWRUV¶&UHGLW5DWLQJ

[O1] WSPPHY 3K\VLFDOSHUIRUPDQFHRIWKHZDWHU

index.

sector evaluated in terms ofjudgmental perception and
H[SUHVVHGRQD±VFDOH

WSPOEV = f1[LTRWSA, LPRSRF, LCRMEE,

[O2] WSPFIN )LQDQFLDOSHUIRUPDQFHRIWKHZDWHU

L A C P R E , L I N T R E , L O E C E N , L O E P R V,

sector evaluated in termsof judgmental perception and

P P S C R I , P C O R E C , P I R S W E , P G P I P P,

H[SUHVVHGRQD±VFDOH

P G P I U P, P O PA W E , P O E L W L , A O R G B A ,

[O3] WSPECO (FRQRPLFSHUIRUPDQFHRIWKHZDWHU

A B A L F S , A I B D W P, A S B U D C , A A C C M E ,

sector evaluated in terms ofjudgmental perception and

AARINF,AEXTST]

H[SUHVVHGRQD±VFDOH
[O4] WSPEQU (TXLW\SHUIRUPDQFHRIWKHZDWHU

O5= f1 [L1, L2, L3, L4, L5, L6, L7, P1, P2, P3, P4, P5,

sector evaluated in terms ofjudgmental perception and

P6, P7, A1, A2, A3, A4, A5, A6, A7]

H[SUHVVHGRQD±VFDOH
[O5] WSPOEV 2YHUDOOSHUIRUPDQFHRIWKHZDWHU
sector obtained by averagingWSPPHY, WSPFIN,

Overall performance I>/HJDOWUHDWPHQWRIZDWHU

:63(&2DQG:63(48

sources, surface water rights, Effectiveness of conflict-

[O6] WIPOEV 3URJUHVVLYHQHVVRURYHUDOODGDSWLYH

resolution mechanisms, effectiveness of accountability

capacity of the water institutiontaken as a whole

provisions, a legal framework for an integrated treatment

evaluated in terms of judgmentalperception and

of water, a centralization tendency within water law,

H[SUHVVHGRQD±VFDOH

Legal scope for private sector participation, Projectselection criteria, Cost-recovery status, Effectiveness of
interregional and intersectoral water transfers, private

Exogenous Variables

sector promotion policy, the policy for promoting users’
SDUWLFLSDWLRQLQÀXHQFHRIRWKHUSROLFLHVRQZDWHUSROLF\

[E1] GNPPPC 3XUFKDVLQJSRZHUSDULW\EDVHG*13

between water law and water policy, Spatial organization

per capita in US dollars

RI ZDWHU DGPLQLVWUDWLRQ %DODQFH LQ IXQFWLRQDO

[E2] POPDEN 3RSXODWLRQGHQVLW\LQSHRSOHSHUNP

specialization, independent body for water pricing, budget

[E3] DCUPOP 'HFDGDOFKDQJHLQXUEDQSRSXODWLRQ

constraint, Effectiveness of the accountability, Adequacy

as a percentage

and relevance of the information base, of science and

[E4] FWATWC )UHVKZDWHUZLWKGUDZDOSHUFDSLWDSHU

technology application in water administration]
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Appendix B
Water and Green Growth Project
Questionnaire1)
(Type B)

$ )UDPHZRUNDQG'H¿QLWLRQV
The analytical framework we have chosen in this
VWXG\LQYROYHVWKUHHHOHPHQWVH[RJHQRXVIDFWRUVZDWHU

Official project name:

institution, and the relatedperformance or outcomes. The
exogenous factors merely describe the broad national,
regional, or local level context in which a project or set of

Request to Respondents

policies were implemented. These exogenous factors may
influence performance directly but also do so indirectly

The Water and Green Growth (WGG) Project is a

by influencing the institutional factors that comprise the

joint research undertaking by the Ministry of Land,

water institution. The water institution is composed of the

Infrastructure, and Transport of the Republic of Korea

more static law and administration institutional factors

02/,7  WKH .RUHD:DWHU 5HVRXUFHV &RUSRUDWLRQ

and the more malleable policy mix institutional factors.

(K-water), and the World Water Council (WWC). Its

The former describe the structure and rules that govern the

aims are to explore the role of water in green growth and

internal processes within a state, i.e. how state, market, and

enhance green growth policies through a better informed

less formal community and civil society initiatives operate;

and higher consideration of water resources. The outcome

the latter refer to the policy instruments used by a society

of this research is to be a second edition report of Water

to attain performance goals.Institutions and institutional

DQG*UHHQ*URZWKWKDWEXLOGVRQWKHSURJUHVVRIWKH¿UVW

factors may be characterized according to whether they are

edition that was published last year, in 2012.

state-driven, market-based, or community-centered. Thus,
state-driven, market-based, and community-centered

It is to this second edition that we invite you to

institutions each havetheir own law and administration

contribute by completing this questionnaire. As the focus

IDFWRUVDQGSROLF\PL[IDFWRUV7KHVHLQÀXHQFHRQHDQRWKHU

of this second edition is in-depth case studies, the questions

DQGLQÀXHQFHSHUIRUPDQFH

pertain to your water-related case. Thus, your expertise is
a crucial part of the research, and your contribution will be

(B) Notes

IXOO\DQGJUDWHIXOO\DFNQRZOHGJHGLQWKH¿QLVKHGUHSRUW
Knowing the value of your time and knowledge, we have

1. The questionnaire follows the order suggestedabove

designed this questionnaire to be as clear and concise

in (A) Framework and Definitions. However, instead of

as possible. Thank you in advance for your support and

a set of questions on exogenous factors, for which we

cooperation in this important study.

merely employ publicly available data, there is a set of
TXHVWLRQVRQ\RXUZDWHUUHODWHGFDVH7KXVWKH¿UVWVHWRI
questions refers to your water-related case, the second set
to state-driven institutions, the third set to market-based

1) This questionnaire is adapted from R. Maria Saleth and Ariel Dinar, The Institutional Economics of Water &KHOWHQKDP 8.
Edward Elgar, 2004), 329-348, and a water and sanitation evaluation survey drafted internally by K-water.

Water and Green Growth Case Study Report

●

711

institutions, the fourth to community-centered institutions,
DQGWKH¿IWKDQG¿QDOVHWWRSHUIRUPDQFH

For some questions in the ‘Performance’ part requiring
responses on a scale of 1 to 9, 9 should be understood
as most positive; 5 should be understood as having no

2. Unless otherwise indicated, each question refers to

impact; 1 should be understood as most negative.

the time of the case in question.
6. We gratefully acknowledge work that has served as
3. Please answer every question. If a question does

models and inspirations for our questionnaire. In particular,

QRWSURYLGHDQDQVZHUWKDW¿WV\RXUVLWXDWLRQRUGRHVQRW

we owe a great debt to The Institutional Economics of

provide enough space for your answer, feel free to use the

Water (2000) by R. Maria Saleth and Ariel Dinar for the

blank space next to the question to provide your answer.

:RUOG%DQNDQGWRDZDWHUDQGVDQLWDWLRQHYDOXDWLRQ
survey drafted internally by K-water.

4. For questions that require you to tick your answer,
you may tick more than one answer unless otherwise
stated.
5. For questions requiring a response on a scale of
0 to 10, 10 should be understood as meaning greatest,
VWURQJHVWPRVWIDYRUDEOHPRVWLQÀXHQFHPRVWHIIHFWLYH
etc.; 1 should be understood as meaning least, weakest,
OHDVWIDYRUDEOHOHDVWLQÀXHQFHOHDVWHIIHFWLYHHWFVKRXOG
EHXQGHUVWRRGDVPHDQLQJKDYLQJQRVLJQL¿FDQFHKDYLQJ
QRLQÀXHQFHQRWHIIHFWLYHHWF

Background Information
1. Respondent’s Name
2. Specialization
(circle all that apply)

*RYHUQPHQWRI¿FLDO:DWHUH[SHUW(FRQRPLVW(QJLQHHU/HJDOH[SHUW6WXGHQW2WKHU
BBBBBBBBBBBBBBB

$I¿OLDWLRQ
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
4. Address

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
HPDLO BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
SKRQH BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
ID[

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

5. Any other relevant information
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I. State-driven Institution
A. Law and Administration
a. Legal Treatment of Water Resources [L1]
a) Surface and groundwater are treated alike

tick

b) They are treated differently
1. Legal Treatment of Different
Water Sources (tick all that
apply) [L1]

c) Laws discriminate between water development and use by public
and private parties
d) Law distinguishes water development and use across sectors such
as irrigation, household, and industrial uses
e) There is differential priority and treatment of consumptive and
nonconsumptive uses

2. Legal Linkages between Water D %HWZHHQODQGDQGJURXQGZDWHU
and Water-Related Resources.

E %HWZHHQODQGDQGVXUIDFHZDWHU

$UHWKHUHDQ\OHJDOOLQNDJHV"
(tick all that apply)

F %HWZHHQIRUHVWDQGHQYLURQPHQWDQGZDWHU

b. Balance in Government Layer[SI1]
1. Regarding the case in question,

a) Central or federal government

indicate your judgment on the

b) State or regional government

UHODWLYHUROHDQGLQÀXHQFHRI

c) Local government

government branches (0 to 10).

d) Statutory bodies and authorities

,VWKHUHDQH[FOXVLYHGHSDUWPHQWIRUZDWHU" Please circle)

<1

D :DWHUUHVRXUFHVLUULJDWLRQGHSDUWPHQW
b) Agricultural department
,IQRWLQGLFDWHWKHLQÀXHQFH
of departments in the case
(0 to 10). [SI3]

c) Environment and forestry department
d) Urban and local administrative department
e) Legal department
I 2WKHUHJHFRQRPLFDIIDLUV¿QDQFH(specify)
BBBBBBBBBBBBBBBBBB

+RZZHOOFRRUGLQDWHGLVWKHZDWHUDGPLQLVWUDWLRQ"(0 to 10) [SI3]
4. If there is no exclusive department for water sector or specialized agencies for different subsectors,
KRZPXFKGRHVWKLVKLQGHUEHWWHUZDWHUDGPLQLVWUDWLRQLQWKHFDVHLQTXHVWLRQ"(0 to 10)
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c. Organizational Basis and Structure of Water Administration [SI2][A1/A2]
D 2QDGPLQLVWUDWLYHGLYLVLRQ JHRJUDSKLFDOEDVLV
1. How is the water

E 2QK\GURJHRORJLFDOUHJLRQV

DGPLQLVWUDWLRQRUJDQL]HG"
(Tick all that apply) [SI2] [A1]

c) River basins
G 2WKHU(specify)BBBBBBBBBBBBBBBB

,QWKHFDVHLQTXHVWLRQLVIXQFWLRQDOVSHFLDOL]DWLRQZLWKLQWKHZDWHUDGPLQLVWUDWLRQEDODQFHG">6,@
[A2](Please circle)

<1

B. Policy
a. Well-Organized Plans [SP1]
1. Are there or have there been well-organized plans related to water management (e.g. national
HFRQRPLFGHYHORSPHQWSODQ LQ\RXUFRXQWU\" Please circle)

<1

,I\HVKRZZHOOZDVWKHFDVHDOLJQHGZLWKWKHSODQV"(0 to 10)

b. Financial Support [Subsidies and/or ODA] [SP2]
+DVWKHFDVHUHFHLYHG¿QDQFLDOVXSSRUWVXFKDVVXEVLGLHVRU2'$" Please circle)

<1

,I\HVKRZHIIHFWLYHO\GLGWKH¿QDQFLDOVXSSRUWDIIHFWWKHFDVHLQTXHVWLRQ"(0 to 10)
1.2. If yes, pleasedescribe the

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

LPSDFWVRIWKH¿QDQFLDO

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

VXSSRUWDVVSHFL¿FDOO\DV

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

possible.

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

c. Taxes and Levies [SP3]
:DVWKHFDVHLQTXHVWLRQVXEMHFWWRWD[HVOHYLHVRUWD[GHGXFWLRQV" Please circle)

<1

+RZHIIHFWLYHO\GLGWKH\DIIHFWWKHFDVH"(0 to 10)
1.2.If yes, please specify the name

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

of the tax(es), levies, or tax

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

deductions and please describe

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

the impacts of the taxes, levies or

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

WD[GHGXFWLRQVDVVSHFL¿FDOO\DV

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

possible.

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
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d. Regulations
:HUHWKHUHVSHFL¿FUHJXODWLRQVGLUHFWO\DIIHFWLQJWKHFDVHLQTXHVWLRQ" Please circle)

<1

'LGWKHFDVHEHJLQDVDUHVXOWRIUHJXODWLRQRUUHJXODWRU\VWDQGDUGV" (Please circle)

<1

,I\HVKRZPXFKGLGWKHUHJXODWLRQFRQWULEXWHWRWKHVWDUWRIWKHFDVH" 1 to 10)
+RZHIIHFWLYHO\GLGWKHVHUHJXODWLRQVDIIHFWWKHLPSOHPHQWDWLRQRIWKHFDVH"(0 to 10)
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

4. If yes, please describe the impacts
RIWKHUHJXODWLRQVDVVSHFL¿FDOO\DV

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

possible.

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

e. Technology/R&D Policies [SP4][A7]
:HUHDQ\VSHFL¿FJUHHQWHFKQRORJLHVRULQQRYDWLYHWHFKQRORJLHVGHSOR\HGLQWKHFDVHLQTXHVWLRQ"

<1

(pleasecircle)
Use
a) Research and experimental information

tick

b) Modern accounting and auditing techniques
c) Information system technologies (e.g. GIS, etc.)

2. Please checktechnologies

d) Wireless communication

deployed in the case and

e) Water measuring technology

indicate how extensively the

f) Computerized dynamic regulation of canal and water

technology components were

delivery networks

used in the case.

g) Recycling technologies

(tick all that apply)

h) Drip systems

[A7]

i) Sprinkler systems
j) Water-saving methods
k) Drought-resistant crops and farming practices
l) Water quality and sanitation
m) Any other (specify): ________________________

Utilize
'LGWKHFDVHXWLOL]HRUGHYHORSQHZRUFXWWLQJHGJHWHFKQRORJLHV"(circle)

Develop
%RWK1HLWKHU

C. Overall Effectiveness of the State-driven Institutions
a. Overall Effectiveness of the State-driven Institutions
+RZHIIHFWLYHKDVWKHVWDWHGULYHQLQVWLWXWLRQVEHHQLQWKHFDVHLQTXHVWLRQ"(0 to 10)
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II. Market-oriented Institution
A. Law and Administration
D:DWHU5LJKWV>0,@>/@
'RHVZDWHUODZDOORZSULYDWHZDWHUULJKWV" Please circle)

<1

a) Individual rights
1.1. If yes, is it in the form of
(tick all that apply)

b) Group and collective rights
F 2WKHUIRUPV(specify)BBBBBBBBBBBBBBBBBBBBB

,I\HVKRZVWURQJO\GLGZDWHUULJKWVLQÀXHQFHWKHFDVHLQTXHVWLRQ"(0 to 10)
a) Public control is needed for equity
1.3. If no, what are the

E $GPLQLVWHULQJSULYDWHULJKWVLVVRFLDOO\GLI¿FXOW

FRQVWUDLQWV"
(Tick all that apply)

c) Gaps in water control institutions and technologies
G 2WKHU(specify)BBBBBBBBBBBBBBBBBBBBBB
a) None or not clear
b) Legally guaranteed open access

%DVLVIRUJHQHUDOULJKWVLQ
water
(tick all that apply) [L2]

c) Common or state property
d) Riparian system
e) Appropriative system
f) Correlative system (equal or proportional sharing)
J 2WKHU(specify)BBBBBBBBBBBBBBBBBBBBB

E6FRSHIRU3ULYDWH3DUWLFLSDWLRQ>0,@>/@
Legal
basis

1. Do the legal provisions allow
private sector participation in

a) Irrigation

the following sectors (tick all

b) Water supply and sanitation for households

that apply) and how extensive

c) Water supply and sanitation for industrial &

is private participation in the
IROORZLQJVHFWRUV"(0 to 10)

commercial sites
G 5LYHUPDQDJHPHQWDQGÀRRGFRQWURO
H 2WKHUV VSHFLI\ BBBBBBBBBBBBBBBBBBBBBBBB
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tick

Extensiveness
0~10

2. For the case in question, do

Legal basis Extensiveness

the legal provisions allow

a) Planning

private sectorparticipation in

tick

0~10

b) Engineering and construction

the following steps (tick all that

F 2SHUDWLRQDQG0DLQWHQDQFH

apply) and how extensive is

d) Investment

private sector participation in the
FDVHLQTXHVWLRQ" WR

H 2WKHUV VSHFLI\ BBBBBBBBBBBBBBBBBBBBB

B. Policy
D&RVW5HFRYHU\>03@>3@
Irrigation

1. Water pricing is based on

Household use
Industrial &
XUEDQUXUDO
Commercial use

a) Full cost recovery
b) Partial recovery

(please tick) [MP1] [P2]

VSHFL¿FUDWH 

%

%

%

c) Full subsidy

,QWKHFDVHLQTXHVWLRQKRZIXOO\DUHWKHFRVWVFRYHUHGE\WKHSULFHRUWKHFKDUJH"

%

E3ULYDWH6HFWRU3URPRWLRQ3ROLFLHV>03@>3@
a) Favorable overall

1. In your opinion, how well
are users disposed toward
private sector involvement
LQWKHFDVH" tick one)

b) Favorable in particular sector
c) Not favorable
d) Indifferent
H 2SSRVHG

F3URMHFW6HOHFWLRQ&ULWHULD>03@>>3@

1. Please indicate the criteria
used in project selection. (Tick
all that apply) [MP3] [P1]

D )LQDQFLDOIDFWRUV EF,55HWF

Irrigation
project

Urban
project

Multipurpose
scheme

tick

tick

tick

b) Equity factors
c) Ecological factors
d) Any other(specify)BBBBBBBBBBBBB

C. Overall Effectiveness of the Market-oriented institution
D2YHUDOOHIIHFWLYHQHVVRIWKH0DUNHWRULHQWHG,QVWLWXWLRQ
1. HowHIIHFWLYHKDVWKHPDUNHWRULHQWHGLQVWLWXWLRQEHHQLQWKHFDVHLQTXHVWLRQ"(0 to 10)
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III. Community-based Institution
A. Laws and Administration
D&RQÀLFW5HVROXWLRQDQG&RRUGLQDWLRQ[CP3][L3]
$UHWKHFRQÀLFWUHVROXWLRQPHFKDQLVPVH[SOLFLWO\VSHFL¿HGLQODZ" Please circle)

<1QRW
clear

D $GPLQLVWUDWLYHO\EXUHDXFUDWLFDOO\URRWHGV\VWHP
(Water Resource Dept., Irrigation Dept., etc.)
L/RFDODGPLQLVWUDWLRQJRYW
ii. National Water Council
,QGLFDWHWKHNLQGVRIFRQÀLFW

b) Relatively more decentralized system

resolution or coordination

i. River boards

mechanisms that are in place
LL%DVLQRUJDQL]DWLRQV

regarding the case in question.

LLL2WKHUHJZDWHUXVHUDVVRFLDWLRQV :8$V 

(Tick all that apply)

(specify)BBBBBBBBBBBBBBBBBBBBBBB
c) Tribunals
G -XGLFLDOOHJLVODWLYHFRQVWLWXWLRQDO
H 2WKHU(specify)BBBBBBBBBBBBBBBBBBBBBB
a) River boards

:KDWDUHWKHOHJDOO\VSHFL¿HG
mechanisms for transboundary

E %DVLQRUJDQL]DWLRQV

FRQÀLFWV LQWHUVWDWHDQG

c) Tribunals

LQWHUQDWLRQDO "(Tick all that apply)
4.In your opinion, how effective are the

G 2WKHU(specify)BBBBBBBBBBBBBBBBBB
a) Local level (among users)

OHJDOSURYLVLRQVIRUFRQÀLFWUHVROXWLRQ b) National level (among regions and sectors)
and coordination mechanisms related
WRWKHFDVHLQTXHVWLRQ" 0 to 10)[L3] c) International level (among nations)

b. Accountability [CI1][L4/A5]
$UHWKHUHH[SOLFLWOHJDOSURYLVLRQVIRUHQVXULQJWKHDFFRXQWDELOLW\RIRI¿FLDOVZDWHUVXSSOLHUVDQG
XVHUVLQWKHFDVHLQTXHVWLRQ">&,@ Please circle)
2. In your opinion, how effective
are the accountability
SURYLVLRQV"  to 10)[CI1] [L4]
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<1

c. Adequacy and Relevance of Information [CI2][A6]
1. Are water data which are a basis for water-related decision making adequately collected,

<1

PDQDJHGDQGSXEOLFL]HG" Please circle)
2. How much are the data open to the public? (0 to 10)
a) Planning
3. How adequate and reliable

b) Implementation

are the data for the case in

c) Performance evaluation

TXHVWLRQ"(0 to 10) [A6]

G &RRUGLQDWLRQDQGFRQÀLFWUHVROXWLRQ
e) Research

d. Integrated Approach [CI3][L5]
'RHVWKHFDVHLQTXHVWLRQUHSUHVHQWDQLQWHJUDWHGZDWHUUHVRXUFHVPDQDJHPHQW ,:50 DSSURDFK"

<1

(Please circle)
,I\HVWRZKDWGHJUHHZRXOG\RXVD\WKHFDVHLQTXHVWLRQDFFRUGVZLWK,:50SULQFLSOHV"(0 to 10) [L5]

B. Policy
a. Decentralization
'RVWDWHSROLFLHVIDYRUGHFHQWUDOL]DWLRQLQWKHFDVHLQTXHVWLRQ" Please circle)
1.1. If yes, how favorable are these
policies in each step of the case
(0 to 10)"

<1

a) Planning
b) Construction & implementation
c) Management & operation

b. Stakeholder Participation [CP1][P5]

1. Rank the stakeholders of the

a) Central government

project according to the degree

b) Regional government

RIWKHLULQWHUHVW :ULWH³QD´

c) Local government

for those that do not apply)
and tick the stages of the
project in which the top three
stakeholders participated.

Rank

Nonparticipation

Consultation

Decision
making

1~7

tick

Tick

tick

G 1*2
H 5HVLGHQWVFRPPXQLW\
f) Firms
J 2WKHU(specify)BBBBBBBBBB
6WDNHKROGHUVDUHLQIRUPHGRQO\
6WDNHKROGHUV¶RSLQLRQVDUHFROOHFWHGRUWKH\SDUWLFLSDWHIRUPDWHULDOLQFHQWLYHV
6WDNHKROGHUVSDUWLFLSDWHLQLPSRUWDQWGHFLVLRQPDNLQJ
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+RZIDYRUDEOHDUHWKHVWDNHKROGHUSDUWLFLSDWLRQSROLFLHVWRWKHFDVH"(0 to 10)
a) Central government
b) Regional government
3. How effective is the participation c) Local government
of stakeholders in the decision

G 1*2

PDNLQJLQWKHFDVH"(0 to 10) [P5] H 5HVLGHQWVFRPPXQLW\
f) Firms
J 2WKHU(specify)BBBBBBBBBBBBBBBBBBB
a) Through education
4. How effective were the
following methods for promoting
stakeholders’ participation in the
FDVH"(0 to 10)

b) Through communication with stakeholders
c) Raising public awareness
d) Providing decision making power
H 2WKHU(specify)

C. Overall Effectiveness of the Community-centered Institutions
a. Overall Effectiveness of the Community-centered Institutions
+RZHIIHFWLYHKDVWKHFRPPXQLW\DQGFLYLOVRFLHW\EDVHGLQVWLWXWLRQVEHHQLQWKHFDVHLQTXHVWLRQ" (0 to 10)

IV. Performance

A. Generic Performance
a. Effectiveness
7RZKDWGHJUHHGLGWKHFDVHLQTXHVWLRQDFKLHYHZKDWZDVLQWHQGHG"(0 to 10) [GP1]
2. What factors contributed to

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

the successes of the case in

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

TXHVWLRQ">*3@

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

3. What factors caused

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

unexpected results in the case’s

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

LPSOHPHQWDWLRQ">*3@

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

720 ●

Water and Green Growth Case Study Report

E(I¿FLHQF\
+RZHI¿FLHQWKDVWKHSURMHFWDGPLQLVWUDWLRQV\VWHPEHHQ"(0 to 10)
D +RZWLPHO\ZDVWKHLPSOHPHQWDWLRQRIWKHFDVH"(0 to 10)
2. How timely was the
LPSOHPHQWDWLRQRIWKHFDVH"

E 'LGWKHFDVH¿QLVKZLWKLQWKHSODQQHGWLPHIUDPH"(please circle)

<1

F ,IQRWKRZPXFKORQJHUGLGLWWDNHWKDQSODQQHG"(months)(please

[GP2]

¿OOLQWKHEODQN
+RZDSSURSULDWHZHUHWKHLQSXWFRVWVRIWKHFDVH"(0 to 10) [GP3] [GP1]
+RZWUDQVSDUHQWO\KDVWKHFDVHEHHQFRQGXFWHG"(0 to 10)

B. Outcome (Overall Effectiveness, Sustainability, and Success) of the case [GP1]
a. Performance
    1R LPSDFW      
a) Increasing gross regional domestic product (GRDP)
1. Economic
performance

brought by the case
b) Creating jobs in the local economy thanks to the case

9 8 7 6 5 4 3 2 1
9 8 7 6 5 4 3 2 1

(please circle)
[EP]

c) Local development to national standards caused by the case 9 8 7 6 5 4 3 2 1
d) Technological performance and technological advancement 9 8 7 6 5 4 3 2 1

2. Societal

a) Improvement of people’s health by the case

9 8 7 6 5 4 3 2 1

b) Improvement in quality of life by the case

9 8 7 6 5 4 3 2 1

performance
(please circle)
[SP]

c) Increased citizen participation in decision making in or
by the case

9 8 7 6 5 4 3 2 1

d) Increased gender equality in or by the case

9 8 7 6 5 4 3 2 1

a) Improvement in water quality by the case

9 8 7 6 5 4 3 2 1

performance

b) Maintaining or restoring biodiversity by the case

9 8 7 6 5 4 3 2 1

(please circle)

c) Improvement in disaster safety by the case

9 8 7 6 5 4 3 2 1

d) Increased environmental awareness by the case

9 8 7 6 5 4 3 2 1

3. Environmental

[ENP]

2YHUDOOSHUIRUPDQFH JHQHULFHFRQRPLFVRFLDODQGHQYLURQPHQWDOSHUIRUPDQFH 
of the case.(please circle) >23@

9 8 7 6 5 4 3 2 1

Note * 9 should be understood as the most positive
VKRXOGEHXQGHUVWRRGDVKDYLQJQRLPSDFW
VKRXOGEHXQGHUVWRRGDVWKHPRVWQHJDWLYH
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C. Institutional Effectiveness
a. Institutional effectiveness
1. Please describe the progressiveness
of water institutions based
on the following factors such
DVHIIHFWLYHQHVVÀH[LELOLW\
adaptability, technological
applications, innovation, openness

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

to change, etc. [IP]
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Variables

for multiple criteria
[P2] PCOREC &RVWUHFRYHU\VWDWXVZLWKIRUQRQ
response, 1 for full subsidy,2 for partial recovery, and 3

Water law variables

for full cost recovery
[P3] PIRSWE (IIHFWLYHQHVVRILQWHUUHJLRQDODQG

[L1] LTRWSA /HJDOWUHDWPHQWRIZDWHUVRXUFHV

intersectoral water transfersevaluated in terms of

a dummy variable with a value of 1 if all sources are

MXGJPHQWDOSHUFHSWLRQDQGH[SUHVVHGRQD±VFDOH

treated alike, but 0 otherwise

[P4] PGPIPP ,PSDFWRISULYDWHVHFWRUSURPRWLRQ

[L2] LPRSRF )RUPDWRIVXUIDFHZDWHUULJKWVKDYLQJ

policy evaluated in terms ofjudgmental perception and

DYDOXHUDQJHRI±ZLWKIRUQRULJKWVIRUXQFOHDU

H[SUHVVHGRQD±VFDOH

unauthorized, or scattered rights; 2 forcommon or state

[P5] PGPIUP ,PSDFWRIWKHSROLF\IRUSURPRWLQJ

property; 3 for multiple rights; 4 for a ripariansystem;

users’ participation evaluatedin terms of judgmental

5 for an appropriative system; 6 for a correlative

SHUFHSWLRQDQGH[SUHVVHGRQD±VFDOH

(proportionalsharing) system; and 7 for a license or

[P6] POPAWE ([WHQWRIWKHLQIOXHQFHRIRWKHU

permit system

policies10 on water policy evaluatedin terms of

[L3] LCRMEE (IIHFWLYHQHVVRIFRQIOLFWUHVROXWLRQ

MXGJPHQWDOSHUFHSWLRQDQGH[SUHVVHGRQD±VFDOH

mechanisms7 captured interms of judgmental

[P7] POELWL ([WHQWRIWKHOLQNDJHVEHWZHHQZDWHU

SHUFHSWLRQDQGH[SUHVVHGRQD±VFDOH

law and water policy evaluatedin terms of judgmental

[L4] LACPRE 2YHUDOOHIIHFWLYHQHVVRIDFFRXQWDELOLW\

SHUFHSWLRQDQGH[SUHVVHGRQD±VFDOH

provisions8 evaluated interms of judgmental perception

[P8] POEFWP  2YHUDOO HIIHFWLYHQHVV RI ZDWHU

DQGH[SUHVVHGRQD±VFDOH

policy11 evaluated in terms ofjudgmental perception

[L5] LINTRE 2YHUDOODELOLW\RIZDWHUODZWRSURYLGH

DQGH[SUHVVHGRQD±VFDOH

a legal framework for anintegrated treatment of water
from various sources evaluated interms of judgmental
SHUFHSWLRQDQGH[SUHVVHGRQD±VFDOH

Water administration variables

[L6] LOECEN ([WHQWRIDFHQWUDOL]DWLRQWHQGHQF\
within water law evaluated interms of judgmental

[A1] AORGBA  6SDWLDO RUJDQL]DWLRQ RI ZDWHU

SHUFHSWLRQDQGH[SUHVVHGRQD±VFDOH

administration taking a value of 0for non-response;

[L7] LOEPRV  /HJDO VFRSH IRU SULYDWH VHFWRU

1 if organized in terms of administrative divisions;2

participation in the water sectorevaluated in terms of

for the hybrid basis, that is, in terms of both

MXGJPHQWDOSHUFHSWLRQDQGH[SUHVVHGRQD±VFDOH

geographicdivisions and hydro-geological regions; 3 for

[L8] LOEFWL  2YHUDOO HIIHFWLYHQHVV RI ZDWHU

broad hydro-geologicalregions; and 4 for river basins

law9 evaluated in terms of judgmentalperception and

[A2] ABALFS %DODQFHLQIXQFWLRQDOVSHFLDOL]DWLRQD

H[SUHVVHGRQD±VFDOH

dummy with a value of 1if balanced and 0 otherwise
[A3] AIBDWP ([LVWHQFHRIDQLQGHSHQGHQWERG\IRU
water pricing, a dummywith a value of 1 for existence

Water policy variables

and 0 otherwise
[A4] ASBUDC 6HULRXVQHVVRIEXGJHWFRQVWUDLQW

[P1] PPSCRI 3URMHFWVHOHFWLRQFULWHULDKDYLQJD

facing the water administrationevaluated in terms of

YDOXHUDQJHRI±ZLWKIRUQRUHVSRQVHIRUSROLWLFDO

MXGJPHQWDOSHUFHSWLRQDQGH[SUHVVHGRQD±VFDOH

dictates, 2 for equity factors, 3 forecological factors, 4

[A5] AACCME (IIHFWLYHQHVVRIWKHDFFRXQWDELOLW\

IRUEHQH¿W±FRVWUDWLRIRULQWHUQDOUDWHRIUHWXUQDQG

arrangements12 evaluated interms of judgmental
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SHUFHSWLRQDQGH[SUHVVHGRQD±VFDOH

[E4] FWATWC )UHVKZDWHUZLWKGUDZDOSHUFDSLWDSHU

[A6] AARINF $GHTXDF\ DQG UHOHYDQFH RI WKH

year in cum

information base evaluated interms of judgmental

[E5] PWATAG $JULFXOWXUDOVKDUHLQWRWDOZDWHU

SHUFHSWLRQDQGH[SUHVVHGRQD±VFDOH

withdrawal as a percentage

[A7] AEXTST ([WHQWRIVFLHQFHDQGWHFKQRORJ\

[E6] ALANDC $UDEOHODQGSHUFDSLWDLQKHFWDUHV KD

application13 in water administrationevaluated in terms

[E7] FPIIND )RRGSURGXFWLRQLQGH[

RIMXGJPHQWDOSHUFHSWLRQDQGH[SUHVVHGRQD±VFDOH

[E8] EXPEDU 3XEOLFH[SHQGLWXUHRQHGXFDWLRQDVD

[A8] AOEFWA 2YHUDOORSHUDWLRQDODELOLW\RIWKH

percentage of GNP

water administration evaluatedin terms of judgmental

[E9] GININD *LQLLQGH[

SHUFHSWLRQDQGH[SUHVVHGRQD±VFDOH

[E10] NCNATW 6KDUHRIQDWXUDOFDSLWDOLQWRWDO
wealth as a percentage
[E11] ENVRRI (QYLURQPHQWDO5HJXODWRU\5HJLPH

Performance variables

Index in score
[E12] ININCR ,QVWLWXWLRQDO,QYHVWRUV¶&UHGLW5DWLQJ

[O1] WSPPHY 3K\VLFDOSHUIRUPDQFHRIWKHZDWHU

index.

sector evaluated in terms ofjudgmental perception and
H[SUHVVHGRQD±VFDOH

WSPOEV = f1[LTRWSA, LPRSRF, LCRMEE,

[O2] WSPFIN )LQDQFLDOSHUIRUPDQFHRIWKHZDWHU

L A C P R E , L I N T R E , L O E C E N , L O E P R V,

sector evaluated in termsof judgmental perception and

P P S C R I , P C O R E C , P I R S W E , P G P I P P,

H[SUHVVHGRQD±VFDOH

P G P I U P, P O PA W E , P O E L W L , A O R G B A ,

[O3] WSPECO (FRQRPLFSHUIRUPDQFHRIWKHZDWHU

A B A L F S , A I B D W P, A S B U D C , A A C C M E ,

sector evaluated in terms ofjudgmental perception and

AARINF,AEXTST]

H[SUHVVHGRQD±VFDOH
[O4] WSPEQU (TXLW\SHUIRUPDQFHRIWKHZDWHU

O5= f1 [L1, L2, L3, L4, L5, L6, L7, P1, P2, P3, P4, P5,

sector evaluated in terms ofjudgmental perception and

P6, P7, A1, A2, A3, A4, A5, A6, A7]

H[SUHVVHGRQD±VFDOH
[O5] WSPOEV 2YHUDOOSHUIRUPDQFHRIWKHZDWHU

Overall performance I>/HJDOWUHDWPHQWRIZDWHU

sector obtained by averagingWSPPHY, WSPFIN,

sources, surface water rights, Effectiveness of conflict-

:63(&2DQG:63(48

resolution mechanisms, effectiveness of accountability

[O6] WIPOEV 3URJUHVVLYHQHVVRURYHUDOODGDSWLYH

provisions, a legal framework for an integrated treatment

capacity of the water institutiontaken as a whole

of water, a centralization tendency within water law,

evaluated in terms of judgmentalperception and

Legal scope for private sector participation, Project-

H[SUHVVHGRQD±VFDOH

selection criteria, Cost-recovery status, Effectiveness of
interregional and intersectoral water transfers, private
sector promotion policy, the policy for promoting users’

Exogenous Variables

SDUWLFLSDWLRQLQÀXHQFHRIRWKHUSROLFLHVRQZDWHUSROLF\
between water law and water policy, Spatial organization

[E1] GNPPPC 3XUFKDVLQJSRZHUSDULW\EDVHG*13

RI ZDWHU DGPLQLVWUDWLRQ %DODQFH LQ IXQFWLRQDO

per capita in US dollars

specialization, independent body for water pricing, budget

[E2] POPDEN 3RSXODWLRQGHQVLW\LQSHRSOHSHUNP

constraint, Effectiveness of the accountability, Adequacy

[E3] DCUPOP 'HFDGDOFKDQJHLQXUEDQSRSXODWLRQ

and relevance of the information base, of science and

as a percentage

technology application in water administration]
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Appendix C

Results of Quantitative Analysis on Institution and Policy Effectiveness
Table C-1. Descriptive statistics for institutional and performance variables1)
Category

Variables

TYPE

Mean

Std. Dev.

Min

Max

Surface and groundwater are treated
alike

dummy

0.296

0.458

0

1

Laws discriminate between public and
private parties

dummy

0.367

0.483

0

1

0.836

0.371

0

1

dummy

0.423

0.495

0

1

dummy

0.642

0.481

0

1

dummy

0.732

0.444

0

1

dummy

0.698

0.460

0

1

Central government

scale

5.755

3.058

0

10

State or regional government

scale

5.931

3.235

0

10

Local government

scale

5.242

3.298

0

10

dummy

0.633

0.483

0

1

scale

5.616

2.051

0

10

dummy

0.711

0.455

0

1

dummy

0.100

0.301

0

1

River basins

dummy

0.592

0.493

0

1

Well-organized plans

dummy

0.811

0.393

0

1

Effectiveness of well-organized plans

scale

6.236

2.778

0

10

Existence of financial support such as
subsidies or ODA

dummy

0.511

0.501

0

1

Effectiveness of financial support plan

scale

7.753

1.840

3

10

Legal treatment of
different water sources Laws discriminate across sectors such
as irrigation, household, and industrial dummy
uses
Priority of consumptive and nonconsumptive uses
Land and ground water
Legal linkages between
water and water-related Land and surface water
resources
Forest, environment and water

Role of government
layers

Existence of ministries
Coordination of water-related
ministries
Administrative division

Authority and structure
Hydro-geological regions
of water administration

Well-organized plans

Financial support

1) Questions in ‘performance’ part; economic performance, social performance, environmental performance were requiredto
respond on a scale of 1 to 9, 9 should be understood as most positive; 5 should be understood as having no impact; 1 should
be understood as most negative. These are recalculated to a scale of -10 to 10, based on 0. The average of each performance
is mean value of each component.
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Category

Variables

TYPE

Mean

Std. Dev.

Min

Max

dummy

0.461

0.500

0

1

scale

4.425

2.652

0

10

dummy

0.646

0.480

0

1

scale

6.667

3.140

0

10

Green technology and innovative
technology

dummy

0.788

0.410

0

1

Effectiveness of deployed green
technology

scale

2.563

1.082

0

4

Allowance of private water rights

dummy

0.529

0.500

0

1

Irrigation

dummy

0.618

0.487

0

1

Household

dummy

0.680

0.468

0

1

Industry

dummy

0.719

0.451

0

1

River management and flood control

dummy

0.432

0.497

0

1

Planning

dummy

0.615

0.488

0

1

Engineering and construction

dummy

0.772

0.421

0

1

Operation and maintenance

dummy

0.743

0.438

0

1

Investment

dummy

0.693

0.463

0

1

Irrigation

dummy

0.129

0.337

0

1

Household use

dummy

0.210

0.409

0

1

Industry

dummy

0.301

0.460

0

1

scale

7.279

2.973

0

10

Financial factors

dummy

0.764

0.426

0

1

Equity factors

dummy

0.520

0.501

0

1

Ecological factors

dummy

0.736

0.442

0

1

dummy

0.620

0.487

0

1

Taxes and levies
Taxes and Levies
Effectiveness of taxes and levies
Effectiveness of
regulations

Technology / R&D
policies

Water rights

Scope of private
participation

Water pricing costrecovery

Private sector
promotion policies

Project Selection
Criteria

Regulations
Effectiveness of regulations

Scope of participation

Conflict resolution and Specified conflict-resolution
coordination
mechanisms in law
Accountability

Legal provisions for the accountability
of officials, water suppliers, and users

dummy

0.789

0.409

0

1

Adequacy and
Relevance of
Information

Whether water data is collected and
managed

dummy

0.611

0.489

0

1

Applicability of IWRM

dummy

0.644

0.480

0

1

State policies which favor
decentralization

dummy

0.738

0.441

0

1

Integrated approach
Decentralization
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Category

Stakeholder
participation

Effectiveness
of institutions

Economic Performance

Social Performance

Environmental
performance

Variables

TYPE

Mean

Std. Dev.

Min

Max

Preference of stakeholder participation
policies

scale

6.875

2.037

1

10

Effectiveness of central government’s
decision making

scale

5.697

3.274

0

10

Effectiveness of regional government’s
decision making

scale

5.877

3.306

0

10

Effectiveness of local government’s
decision making

scale

5.955

3.098

0

10

Effectiveness of NGO’s decision
making

scale

4.674

3.257

0

10

Effectiveness of residents and
community

scale

5.044

2.892

0

10

Effectiveness of firm’s decision making

scale

5.025

3.225

0

10

Effectiveness of state-driven
institutions

scale

6.281

2.687

0

10

Effectiveness of market-oriented
institutions

scale

5.135

2.636

0

10

Effectiveness of community-centered
institutions

scale

5.853

2.509

0

10

Economic Performance (average)

scale

3.852

2.968

-6.25

10

Increases in GRDP

scale

3.617

4.145

-10

10

Job creation in the local economy

scale

3.440

3.748

-7.5

10

Local development to national
standards

scale

4.000

3.979

-10

10

Technological performance and
technological advancement

scale

4.203

3.451

-7.5

10

Social performance (average)

scale

3.824

2.836

-6.875

10

Improvement of people’s health

scale

4.267

4.102

-7.5

10

Improvement in quality of life

scale

5.568

3.892

-7.5

10

Increased citizen participation in
decisionmaking

scale

3.773

3.617

-10

10

Increased gender equality

scale

1.561

3.475

-10

10

Environmental performance (average)

scale

4.946

3.188

-7.5

10

Improvement in water quality

scale

6.124

3.299

-2.5

10

Maintaining or restoring biodiversity

scale

5.036

4.003

-10

10

Improvement in disaster preparedness

scale

2.927

3.886

-10

10

Increased environmental awareness

scale

5.767

3.593

-7.5

10

Overall performance (average)

scale

4.173

2.633

-7.5

9.5833
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Table C-2. Effects of the Legal and Administrative System
Type

Coefficient Standard
Value
Variables

Variable

Perception of laws about
the water resources

P>|t|

Difference between surface and ground
water

-0.044

0.619

-0.070

0.943

Discrimination between private and public
sector

-0.217

0.669

-0.320

0.747

Distinguish irrigation, household and
industrial uses

0.045

0.793

0.060

0.955

Priority and treatment of consumptive and
non-consumptive uses

0.523

0.684

0.760

0.447

1.611**

0.788

2.050

0.045

-1.021

0.750

-1.360

0.178

0.107

0.767

0.140

0.890

Central government

-0.041

0.124

-0.330

0.743

State or regional government

0.273**

0.116

2.360

0.021

Local government

-0.109

0.097

-1.130

0.263

Supervisory and regulatory institution

0.016

0.100

0.160

0.873

-0.315

0.808

-0.390

0.698

0.673**

0.178

3.780

0.000

0.131

0.772

0.170

0.866

-0.723

0.966

-0.750

0.457

River basins

1.240

0.782

1.590

0.117

constant term

-0.112

1.860

-0.060

0.952

Land and ground water
Legal linkages between
water and water-related Land and surface water
resources
Forest, environment and water

Role of government
layers

t-Value

Existence of exclusive department of water
Coordination
resources
mechanism of waterrelated administration
Coordination of water administration
Administrative division
Authority and structure
Hydro-geological regions
of water administration

Table C-3. Effects of policy
Variable
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Coefficient Value Standard Variables

t-Value

P>|t|

Well-organized plans

1.397**

0.547

2.550

0.012

Financial support

0.666

0.427

1.560

0.120

Taxes and levies

-0.862***

0.439

-1.960

0.052

Regulations

1.198**

0.476

2.510

0.013

Green technology and R&D policy

-0.946***

0.527

-1.790

0.075

Constant term

5.129

0.736

6.970

0.000
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Table C-4. The effectiveness of market-oriented institutions
Coefficient
Value

Standard
Variables

t-Value

P>|t|

0.529

0.448

1.180

0.240

-0.549

0.518

-1.060

0.291

-1.474**

0.647

-2.280

0.024

Industry

1.332*

0.736

1.810

0.072

River management and flood control

1.313*

0.505

2.600

0.010

Planning

0.678

0.543

1.250

0.214

Engineering and construction

-0.067

0.825

-0.080

0.936

Operation and maintenance

1.700*

0.870

1.950

0.053

Investment

0.023

0.654

0.040

0.972

Constant term

3.125

0.587

5.320

0.000

Type

Variables

Private water rights Allowed private water rights
Irrigation
Household

Scope of private
participation

Table C-5. Effects of policy system
Variables

Coefficient
Value

Standard
Variables

t-Value

P>|t|

Irrigation

1.747***

0.981

1.780

0.078

Household use

-0.262

1.017

-0.260

0.798

Industry

0.081

0.831

0.100

0.922

Favorable to participation of
private sectors

-0.087

0.100

-0.880

0.383

Financial factors

-2.189*

1.314

-1.670

0.099

Equity factors

0.206

0.654

0.310

0.754

Ecological factors

-1.572*

0.795

-1.980

0.051

Constant term

8.192

1.438

5.700

0.000

Type

Water pricing costrecovery

Private sector promotion
policies

Project Selection Criteria

Table C-6. Effectiveness of community-centered institutions
Coefficient
Value

Standard
Variables

t-Value

P>|t|

Conflict resolution and coordination

0.182

0.496

0.370

0.714

Accountability of officers and water suppliers

0.150

0.606

0.250

0.805

Adequacy and Relevance of Information

0.296

0.431

0.690

0.493

Integrated approach

0.837**

0.417

2.010

0.047

Constant term

4.861

0.541

8.980

0.000
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Table C-7. Effects of policy
Coefficient Value Standard Variables

t-Value

P>|t|

State policies which favor decentralization

0.603

0.634

0.950

0.345

Preference of stakeholder participation policies

-0.050

0.137

-0.370

0.715

Effectiveness of central government’s decision making

-0.046

0.085

-0.540

0.592

Effectiveness of regional government’s decision making

0.160**

0.076

2.110

0.038

Effectiveness of local government’s decision making

0.065

0.095

0.680

0.499

Effectiveness of NGO’s decision making

0.422***

0.085

4.950

0.000

Effectiveness of residents and community

0.169*

0.093

1.820

0.074

Constant term

2.279

1.088

2.090

0.040

Table C-8. The effects of institutions’ effectiveness on economic performance
Coefficient Value Standard Variables

t-Value

P>|t|

Effectiveness of state-driven institutions

0.256*

0.088

2.930

0.004

Effectiveness of market-oriented institutions

0.239*

0.090

2.650

0.009

Effectiveness of community-centered institutions

-0.131

0.091

-1.440

0.153

constant term

1.842

0.947

1.950

0.054

5BCMF$5IF*OøVFODFPGJOTUJUVUJPOThFòFDUJWFOFTTPOTPDJBMQFSGPSNBODF
Coefficient Value Standard Variables

t-Value

P>|t|

Effectiveness of state-driven institution

0.220**

0.087

2.520

0.013

Effectiveness of market-led institution

0.128

0.090

1.420

0.157

Effectiveness of community-led institution

0.193**

0.090

2.130

0.035

constant term

0.791

0.945

0.840

0.404

5BCMF$5IF*OøVFODFPGJOTUJUVUJPOThFòFDUJWFOFTTPOFOWJSPONFOUBMQFSGPSNBODF
Coefficient Value Standard Variables

t-Value

P>|t|

Effectiveness of state-driven institution

0.201**

0.093

2.170

0.032

Effectiveness of market-led institution

0.208**

0.099

2.110

0.036

Effectiveness of community-led institution

0.068

0.100

0.680

0.500

constant term

2.191

1.029

2.130

0.035

5BCMF$5IF*OøVFODFPGJOTUJUVUJPOThFòFDUJWFOFTTPOPWFSBMMQFSGPSNBODF
Coefficient Value Standard Variables

t-Value

P>|t|

Effectiveness of state-driven institution

0.267**

0.075

3.540

0.001

Effectiveness of market-led institution

0.148***

0.078

1.900

0.060

Effectiveness of community-led institution

0.044

0.079

0.560

0.576

constant term

1.569

0.815

1.920

0.056
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Appendix D

Results of Quantitative Analysis on Case Specific Performance

The WGG team asked local consultants to collect at least 20 questionnaires for each case study, including at least 1
Type A. Type A was to be completed by the project manager(s) or persons(s) with the most intimate knowledge of
WKHSURMHFWRUFDVH7\SH%TXHVWLRQQDLUHVZHUHFRPSOHWHGE\RWKHUVWDNHKROGHUVZLWKDFRPSHWHQWNQRZOHGJHRIDQG
legitimate connection to the project.
Measuring performance requiring responses on a scale of 1 to 9, 9 should be understood as most positive; 5 should be
understood as no impact; and 1 should be understood as most negative. The questionnaire is referred to the Appendix A.

1. Republic of Korea

2. Australia

Performance
GRDP
Job creation

Performance
5.75
6

GRDP

-0.69

Job creation

-0.39

Local development

0.83

Technological advancement

2.92

Economic

Social

Local development

8.75

average

6.8

Public health

3.25

Quality of life

8

Public health

-0.56

Citizen participation

7.75

Quality of life

0.53

Gender equality

3.5

Citizen participation

2.50

average

5.6

Gender equality

-0.26

Water quality

Economic

average

Social

9

average

0.67

0.55

Biodiversity

8.25

Water quality

1.97

Disaster safety

4.75

Biodiversity

3.55

Environmental awareness

8.75

Environment
Waterfront environment
average

8
7.4

Environment Disaster safety

-0.39

Environmental awareness
average
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3. Brazil

5. Ecuador
Performance

Economic

Performance

GRDP

2.08

GRDP

-2.50

Job creation

2.50

Job creation

1.25

Local development

2.08

Local development

0.67

Technological advancement

3.47

Technological advancement

1.00

average

Social

Economic

2.53

average

Public health

2.76

Public health

2.97

Quality of life

4.08

Quality of life

4.53

Citizen participation

2.37

Citizen participation

5.00

Gender equality

0.83

Gender equality

5.31

average

Social

2.51

average

5.13

Water quality

6.09

Biodiversity

4.08

Biodiversity

6.56

2.89

Environmental awareness
average

Environment Disaster safety

5.53

average

6.72
5.74

6. Egypt
Performance

Performance

GRDP

3.86

GRDP

8.85

Job creation

3.07

Job creation

7.31

Local development

4.32

Local development

1.54

Technological advancement

5.21

Technological advancement

8.65

average

Economic

4.11

average

6.59

Public health

5.66

Public health

3.85

Quality of life

5.71

Quality of life

7.50

Citizen participation

3.30

Citizen participation

1.73

Gender equality

1.67

Gender equality

-0.19

average

Social

4.08

average

3.22

Water quality

6.48

Water quality

8.85

Biodiversity

1.67

Biodiversity

8.08

Environment Disaster safety

0.87

Environmental awareness
average
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3.59

Environmental awareness

4.41

4. China

Social

4.45

Water quality

Environment Disaster safety

Economic

0.10

4.27
3.32
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Environment Disaster safety

3.27

Environmental awareness
average

5.38
6.39

7. India

9. Republic of Korea
Performance

Economic

Performance

GRDP

5.44

GRDP

5

Job creation

3.68

Job creation

0

Local development

4.12

Local development

7.5

Technological advancement

4.69

Technology advancement

0

average

Social

Economic

4.48

3.125

Public health

4.26

Public health

10

Quality of life

5.59

Quality of life

10

Citizen participation

2.79

Citizen participation

5

Gender equality

2.79
average

Social

Gender equality

3.86

5.625

Water quality

5.16

Water quality

10

Biodiversity

3.68

Biodiversity

10

Environment Disaster safety

3.53

Environmental awareness
average

Environment Disaster safety

4.41

Environmental awareness

10
9.375

10. Spain
Performance

Performance

GRDP

6.13

GRDP

2.21

Job creation

5.88

Job creation

1.81

Local development

6.13

Local development

0.56

Technological advancement

4.63

Technological advancement

2.78

average

Social

7.5

4.19

8. Nepal

Economic

-2.5

Economic

5.69

average

1.84

Public health

5.88

Public health

2.36

Quality of life

5.88

Quality of life

3.19

Citizen participation

4.50

Citizen participation

5.28

Gender equality

3.75

Gender equality

-0.44

average

Social

5.00

average

2.60

Water quality

3.50

Water quality

5.79

Biodiversity

3.00

Biodiversity

4.08

Environment Disaster safety

1.13

Environmental awareness
average

4.50
3.03

Environment Disaster safety

5.39

Environmental awareness
average
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11. Turkey
Performance

Economic

GRDP

4.26

Job creation

6.47

Local development

7.06

Technological advancement

7.21

average

Social

Public health

8.17

Quality of life

8.68

Citizen participation

2.97

Gender equality

0.00
average

4.95

Water quality

8.68

Biodiversity

8.09

Environment Disaster safety

2.81

Environmental awareness
average
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