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l. Introduction
1. Purpose of the Case Study

It is being recognized worldwide that in order to
attain sustainable development, the narrow focus on
economic growth must be discarded and an inclusive
approach to growth that considers the environmental
and social dimensions must be taken. At the center of

this shift in the global growth paradigm is water.

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
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
of this change, which saw rapid global development,
water was degraded in the name of economic growth.
In the case of developed countries, reflection on the
concept and practice of sustainable development began.
In contrast, the Republic of Korea began to take an
interest in water quality and pollution problems only after
suffering immense losses from the Nakdong River Phenol
Accident and the degradation of water in Lake Sihwa
in the 1990s. This late reflection became the seed of the
Korean government’s green growth strategy, and even
today economic, environmental, and social considerations

are all being reflected in Korea’s policies.

Among Korea’s green growth policies, the Lake
Sihwa Water Quality Improvement Project is the
most representative case demonstrating the role and

importance of water and is an example that decouples

economic development and environmental degradation.
In this case study, we investigate how Lake Sihwa,
whose development traces back to 1975, through
institutional and policy changes, became the water
quality improvement success story and contributed to
Korea’s green growth from an institutional perspective.
Moreover, the case will reveal how important the green
concept—the consideration of the environmental and
social aspects in addition to the economic one—is in the
efficient and effective management of water resources

for green growth.

2. Case Study Methodology
2-1. Institutional Economics Approach

The institution is at the center of many social science
explanations of recent political, economic, and social
trends and developments. Such approaches, especially
in academia that focus on the institution, are generally
called new institutionalism (Ha, 2004).

Institutionalism took off with the claim that there were
limits to explaining economic development with the
existing modernization theory”. Unlike modernization
theory’s claim that all countries follow the same

development path, the reality has been more varied.

Countries have responded differently to international
crises such as the oil shocks of the 1970s; and with
regard to the twin goals of democratization and economic

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
international organizations and social economy actors as somewhat fixed, and therefore view the spectrum of possibilities for
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 ¢ Water and Green Growth Case Study Report 1



result, interest in each country’s social, economic, and
political institutions has arisen, and so have attempts to
explain through these institutions each nation’s internal
durability and the diversity of policies among countries
(Lee, 1993, p.235).

Within traditional neoclassical economics, the
problem of the significant influence that institutions
exert on main economic actors has been excluded from
research, being instead considered as part of the field of
history or the other social sciences. As such, neoclassical
economics has traditionally treated institutions simply
as given exogenous variables. Recently, however, the
question of institutions has become a main topic of
interest within the field, and active research toward its

systematic investigation is under way.

Such research has unfolded in the forms of the theory
of ownership and transaction cost theory, and as these
methods of institutional analysis show mutual resemblance
and relevance in their methodological starting points and
in their approaches, these forms of research fall under the

common name of new institutionalism.

Human behavior can be modeled at moments of
decision by observing the degree of preference or
restriction. Human character based on economic
rationality is an important analytical premise. For
instance, profit-seeking man weighs costs and utility in
situations of choice and attempts to maximize what he
wants according to given rules and patterns. Thus, to
explain the effect that institutions exert on the outcomes
of human behavior, institutions could be defined as the
behavioral rules that control what is permissible and
proscribed; and to explain the production and change of
institutions, institutions can be understood as a means to
understand social change (North, 2005).

In this case study research, such an institutionalist
approach will be used as the base to investigate how

each examined country’s water-related project attained

what outcomes under which institutions and which
policies. That is, the present research will explore how the
economic, social, political, environmental, and technical
exogenous factors of the country in which the project took
place, together with the country’s water-related institutional
framework and relevant policy mix led to the success or

failure of the water-related green growth project.

In basing the water and green growth case study
research on the new institutionalist approach, it is
necessary to take a look at related theories. From
the perspective of new institutionalism, the cause of
institutional change can be society’s history (historical
institutionalism), society’s process of adaptation
(sociological institutionalism), or society’s members’
rational choice to establish an institution to reduce

transaction costs (rational choice institutionalism).

2-2. Analytical Framework

This research utilizes the analytical framework
presented in Saleth and Dinar’s (2004) The Institutional
Economics of Water as the base to evaluate the water-
related project’s outcomes following from changes in
institutions and policies. In their work, Saleth and Dinar
applied and evaluated endogenous and exogenous
factors of change to analyze the interaction between
institutions and water sector performance. Exogenous
factors refer to national or regional political systems,
legal systems, populations, economic factors, and
natural and environmental factors. Water sector “covers
surface, subsurface, and reclaimed or recycled sources”
(p.94) and “includes all water uses—both consumptive
and non-consumptive—and all major water issues
ranging from quantity-quality conflicts to drought-
flood syndromes” (pp.94-95). Viewing institutions as
“[covering] the legal framework, policy regime, and
administrative or organizational arrangements” (p.95),
Saleth and Dinar define water institution as “an entity
defined interactively by three main components: water

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

Republic of Korea Lake Sihwa Water Quality Improvement Project © 011
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<Figure 1> Saleth and Dinar’s (2004) Analytical Framework

As this case study research examines what economic,
social, and environmental outcomes were brought about
by institutions and policies as they pertain to the water
and green growth-related project, it does not divide
water institution into law, policy, and administration,
but reorganizes the analytical elements according to

Figure 2.

This case study research recategorizes from Saleth and
Dinar’s (2004) institutional framework the water-related
project’s policies, as well as law and administration
elements, into state, market, and community. The reason
for this recategorization is that there have been strong
debates about the drivers and instruments of economic
and social development and environmental conservation
based on the state, the market, and community. In
addition, even if economic conditions, the populations’
characteristics, and exogenous factors were identical,
the results of the water-related project could vary based
on whether the applicable institutional framework
were predominantly state-driven, market-oriented, or

community-centered.

3. Organization of the Report

The purpose of this case study is to investigate
the economic, social, political, environmental, and
technological levels in which Korea’s Lake Sihwa Water
Quality Improvement Project took place; the policies
and institutions that mark the project’s course from its
planning stage in 1975 until the present; and the changes
in those policies and institutions over that time. From
this investigation, the project’s performance is analyzed
and lessons are drawn. This is done following the basic
structure shown in Figure 2, with exogenous factors
examined first, then institutional factors and the policy
mix considered together, and performance analyzed last.

The detailed structure of the report follows below.

First, the Lake Sihwa Water Quality Improvement
Project is summarized. This case study divides the
project into two stages before and after the rise of the
lake’s acute water quality problem as a national issue
in 1996. Secondly, the external environment during
the Lake Sihwa development period is characterized in

terms of its economic, social, political, environmental,

012 ¢ Waterand Green Growth Case Study Report 1



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]

- 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

Institutional Factors

[State/Administration]

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

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
- Conflict resolution mechanism

Performance

[Generic performance]

- Achievement of project goal
-Timeliness
- Appropriateness of investment

[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

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

and technological aspects, i.e. exogenous factors.
Statistics from the World Bank, OECD, and other
sources, as well as survey results, and expert interviews
are used to analyze how exogenous factors influenced
policies and institutions affecting the Lake Sihwa

project (see Figure 3).

Thirdly, the institutional change, focusing on applied
policies of the project period, is examined across
state, market, and community dimensions. Fourth, the
project’s performance is evaluated in terms of economy,
environment, and society. Lastly, overall lessons are

drawn from the foregoing analysis.

Republic of Korea Lake Sihwa Water Quality Improvement Project © 013



Literature
Review

Expert
Interview

Survey

- 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

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

<Figure 3> Methods of the Case Study

A 4 4

1. Background research

- WGG case-related literature research
- Reflection on project background

Lake Sihwa
measure WGG performance.
Water Quality
Improvement
3. Case study: statistics, surveys, interviews, etc. Project 4. Analysis of causal factors
- Context investigation a 3 - Analysis of effects of main factors

- Survey on changes in institution and policy
- Determination of project performance
- Reflection on project background

Policy Implications for Water and Green Growth Projects

Analysis of causal factors of the Lake Sihwa Water Quality

Improvement Project based on new institutionalism

Pl t N

Main research contents and methodology

2. Defining the new institutionalist approach

- New institutionalism in brief
- Delineation of institutional framework to

- Identification of success/failure factors

Il. An Overview: Lake Sihwa Water
Quality Improvement Project

1. About Lake Sihwa

<Figure 4> Research Context Structure

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

since the 1970s.

A man-made lake, Lake Sihwa is surrounded
by the cities of Siheung, Ansan, and Hwaseong in

Gyeonggi Province. The lake came into being with the

The basin area spans 476.5km’ and is flat like other
areas of the West Sea coast (Korea Water Resources
Corporation, 2005, p.21). The lake holds 332 million

014 e Water and Green Growth Case Study Report 1



tons of water. The water level is 1.0m below sea level,
the deepest point is 18m deep, and the yearly seawater
intake is 380 million tons, with a retention time of 300
days.” To the basin’s north lie, the Banweol (15.39km’)
and Sihwa (16.46km”) industrial complexes, as well
as the Sihwa Multi-Techno Valley (MTV) (9.26km’).
To the east are the Banweol, Samhwa, Donghwa, and
other small rivers and streams. To the south are land
reserved for agriculture (36.36km”), land reserved for
other uses, and land for the planned Songsan Green
City (56.89km’).

The Lake Sihwa Development Project divides into
the two periods before and after the rise of Lake Sihwa’s

acute water pollution to national attention in 1996.

1-1. Stage 1: Economy-Centered Development
(’87-96)

The economy-focused development period comprises

the time from the establishment of plans for the

Lake Sihwa's Location

reclamation and development of lands on the West Sea
coast in 1975 to the rise of Lake Sihwa’s pollution as a

national environmental issue in June 1996.

Lake Sihwa’s development was planned in order to
eliminate absolute poverty and for self-sufficient food
production that would support economic growth. The
Ministry of Agriculture and Fisheries (MOAF; present
Ministry of Agriculture, Food, and Rural Affairs, or
MAFRA) established a plan in 1975 to reclaim and
develop land in the West and South Sea coasts. In
line with the plan, a two-year survey was undertaken
beginning in 1982. In result, the Sihwa District was
selected as a possible development site. However, in
October 1984, the Ministry of Construction (MOC;
present Ministry of Land, Infrastructure, and Transport,
or MOLIT) reported to the President that it would
develop the same land as an industrial site. Following
negotiations by the involved ministries, the Lake
Sihwa basin became the object of a conglomerated

plan involving industrial sites, satellite cities”, and

Satellite Image

Source: Google Earth(both images)

Reserved area for
agricultural land

Sihwa sea wall
tidal power plant

Banweol/Sihwa
complex

ETCRE Silwa MTV

Songsan Green City area

<Picture 1> Lake Sihwa Location and Satellite Image

2) Lake Shihwa Management Committee http://www.shihwaho ki/location.php

Republic of Korea Lake Sihwa Water Quality Improvement Project © 015



<Table 1> Historical Overview of Lake Sihwa's Development

Pafkrisel(()ir‘lag}tlee Jeon Duhwan |  Roh Taewoo Kim Youngsam | Kim Daejoong | Roh Muhyun | Lee Myungbak
(~1979) (°’81-°88) (’88-"93) (’93-"98) (’98-03) (’03-°08) (°08-"12)
1" local
Political government head
environ- StFong Transition period to small election (1995) Decentralized state
ment centralized state government Env. Office >
Ministry of Env.
(1994)
Military junta Democratization Civilian government
(’87-92)
Heavy chemical . Globalization,
. Reorganization Econ. . . . .
industry : . S Tech. intensive Innovation-led economic growth
. of industry liberalization . .
promotion (81-87) 87-92) ind. promotion (2000s ~ )
Besnaiie (1970s) (’93-97)
environ- World econ.
ment Strong govern Growth of labor power Recession/ policy | Market-driven economic growth with tech-intensive
-mental failure > and innovation-led industry/
intervention 1997 financial Promotion of value added business
Growth of conglomerates crisis (IMF)
National level
Environ- Weak Birth of environmental NGOs environmental.
mental environmental and growth movement Spread of environmental movement
movement movement Nakdong Phenol Leak (*91) Lake Sihwa
Pollution (*96)
1975 1987 1994 1996 2001 2004 2012
Feb. . Jan.. . Qct.
Korea Rural | gihyws seawall Jan. Apr. Sihwa lake | Ohwa District Sihwa
Community construction seawall water qu?hty switched to Sustainable Comprehensive
it Corporation began ("87) completed degradat.lon ceawater Developrpent Management
amevents| - ved reported via TV Council Plan phase 3
relatffd © Southern and lake established confirmed
ther(S)'lilg ! Western Aug. Oct. Dec.
Py Tideland July. . Sihwa Environmental Sihwa lake
Development Water quality Comprehensive |  improvement Total Coastal
Plan (°75) improvement Management Roadmap Pollutant Loads
plan announced Plan established confirmed Plan established

agricultural lands. In February 1985, the Lake Sihwa

basin’s development began in earnest.

1-2. Stage 2: Balanced Environmental and

Economic Development (°96.4-°12.12)

However, after the completion of the seawall
in January 1994, the lake’s water quality began to
deteriorate. On April 25, 1996, SBS TV broadcasted a
scene on a massive release of lake and marsh water into
the adjacent West Sea. From this point on, Lake Sihwa
came to symbolize unprecedented water pollution and

became a societal issue.

The period of balanced environmental and economic
development subdivides into two smaller periods: April
1996 to December 2003 is when central government
agencies, local governments, and district residents
mobilized to address the water pollution problem,
and January 2004 to December 2012 is when the

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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Source: K-water

Source: K-water

Source: Ministry of Oceans and Fisheries,
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

Timeline of Policies and Key Events: Stage 1

1975 | Agricultural Development Corporation (present KRC) establishes plans to reclaim and develop mudflats of the West and

South Seas for agriculture

1982.4 | Agricultural Development Corporation undertakes survey for reclaimable land

1985.8 | Economic Planning Board confirms Sihwa District development first plan

1987.6 | Seawall construction begins (led by Industrial Sites and Water Resources Development Corporation, present K-water)

1988.9 | Environmental Impact Assessment by the Han River Basin Environmental Office

1994.1 | Sihwa Seawall completed

1996.4 | Water quality problem is televised

preceding sub-period were utilized to implement eco-

friendly development.

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

Construction of the seawall finished in January 1994.
However, as wastewater flow prevention facilities and
treatment facilities were sorely lacking, Lake Sihwa’s
water quality began to rapidly deteriorate. In April
1996, an SBS TV report made Lake Sihwa’s pollution a
national issue. In July, the President ordered the Ministry
of Environment (MOE) to restore the water quality.
MOE, coordinating with related agencies, announced
plans to invest 449.3 billion won until 2001 in water
quality restoration measures (Korea Water Resources
Corporation, 2005, p.101).

The Board of Audit and Inspection determined the

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

comprehensive lack of environmental awareness” (Korea
Water Resources Corporation, 2005, p.88). The water
quality restoration measures included the installation of
oxidation ponds, constructed wetlands, and temporary
intercepting sewers as well as circulation of seawater
in the short term, and the expansion and building of
wastewater treatment plants and intercepting pipes in
the long term. Consequently, water quality markedly
improved. However, with the intake of seawater, neither
the water in Lake Sihwa nor in its marshes could be
used for agriculture. In February 2001, the government
formally abandoned plans to develop Lake Sihwa as
a freshwater lake. Following this change in policy,
management of the lake shifted from the Ministry
of Construction and Transportation (MOCT; present
MOLIT) to the Ministry of Maritime Affairs and Fisheries
(MOMAF; present Ministry of Oceans and Fisheries,
or MOF). MOMAF confirmed the Lake Shihwa®

Comprehensive Management Plan. To implement this

4) MOMAF, which made the Lake Shihwa Comprehensive Management Plan and the Lake Shihwa Management Committee, spells
“Shihwa” with the extra “h” on its Lake Sihwa Website: www.shihwaho.kr. Many other sources use the “Sihwa” spelling.

Republic of Korea Lake Sihwa Water Quality Improvement Project © 017



plan, along with related organizations, MOMAF founded
the Lake Shihwa Management Committee in 2002.
MOMAF in 2003, for the purposes of water quality
restoration and clean energy production, added plans
for a tidal power plant to the Lake Sihwa Water Quality
Restoration Measures in what became the Lake Shihwa
Comprehensive Management Plan. Meanwhile, with the
aim of jointly solving the problems of water quality and
air pollution, MOCT, in September 2000, founded the
Sihwa District Policy Council composed of itself, MOE,
the Ministry of Agriculture (MA; present MAFRA), the
Ministry of Commerce, Industry and Energy (MOCIE,;
present Ministry of Trade, Industry and Energy, or
MOTIE), Gyeonggi Province, the cities of Siheung and
Hwaseong, the Korea Water Resources Corporation
(present K-water), and the Korea Agricultural and Rural
Infrastructure Corporation (KARICO; present Korea
Rural Community Corporation, or KRC). However, the
Sihwa District Policy Council did not include district
residents, civil society organizations, or any party
opposed to the development plans. In January 2004,
upon MOCT’s proposal, the Sihwa District Sustainable
Development Council, inclusive of all Lake Sihwa

stakeholders, was formed.

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

The Sihwa District Sustainable Development Council
is a decision-making body involving the participation
of government, business, residents, and civil society.
At the council’s founding the chair was held solely by
MOCT’s New Town Planning Department’s chief;
in January 2005, the council’s governance changed
to accommodate government and civilian co-chairs.
The council in October 2004 established the Water
Quality and Atmosphere Restoration Roadmap. In
June 2007, the 10.48 million m’ originally planned for
the Sihwa Multi-Techno Valley (MTV) was reduced
to 9.26 million m’. In April 2008, by the directive
of the Ministry of Land, Transport, and Maritime
Affairs (MLTM; present MOLIT), the Sihwa District
Sustainable Development Council became a formal

organization.

In July 2010, at the 8" meeting of the Lake Sihwa
Management Committee, the Total Pollutant Load
Management System was adopted. In January 2012,
technical indicators for the Total Pollutant Load

Management System were instituted. In August 2011,

<Table 3> Timeline of Policies and Key Events: Stage 2-1

Timeline of Policies and Key Events: Stage 2-1

1996.7

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

1996.11 | Board of Inspection and Audit audits Sihwa Freshwater Lake Water Quality Restoration Project—Korea Water Resources

1997.3 | Sihwa Seawall sluicegate opened and seawater let in
1998.12 | MOAF abandons Lake Sihwa for irrigation water
1999.5

2000.3
no. 414

2000.9

2001.2
takes charge of lake’s management)

2001.8

Corporation regional chief and 14 public officials censured

Fossilized dinosaur egg discovered on reclaimed land on the south bank

Cultural Heritage Administration designates 16 million m* where the dinosaur egg fossil was discovered as natural monument

Sihwa District Policy Council formed comprising MOCT, ME, MOMAF, MA, MOCIE, Gyeonggi Province, Siheung, Ansan,
Hwaseong, Korea Water Resources Corporation, and KARICO

Government formally abandons plans to have Lake Sihwa a freshwater lake; confirms plans for saltwater lake (MOMAF

MOMAF establishes Lake Shihwa Comprehensive Management Plan (745.1 billion KRW to be invested until 2006)

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

Timeline of Policies and Key Events: Stage 2-2

2004.9
(raise project budget by 270.1 million KRW)

Lake Shihwa Management Committee confirms improvement plan for the Lake Sihwa Comprehensive Management Plan

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

2005.1
2007.6
2007.8
2008.2
2008.4
2010.7
2011.8 | Sihwa Tidal Power Plant begins its partial operation

2012.1
2012.2

Sihwa District Sustainable Development Council adopts joint chair system

Sihwa MTV development area reduced from 10.5 to 9.26 million m’

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

Lake Shihwa Comprehensive Management Plan Stage 2 Implementation Plan established
Sihwa District Sustainable Development Council launches as a formal organization

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

Total Pollutant Load Management technical indicators instituted

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

2012.10 | Comprehensive Management Plan stage 3 confirmed (until December 2016)

2012.12 | Lake Sihwa Total Pollutant Load Management Master Plan adopted

the Sihwa Tidal Power Plant that had been installed to
facilitate seawater circulation for restoring water quality

and to provide electricity, began its partial operation.

lll. The Case Study
1. Exogenous 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 context in which
the Sihwa Lake Restoration Project occurred across
the economic, social, political, environmental, and

technological dimensions.
1-1. Economic Factors
1-1-1. Economic Growth and Structural Change

During the development of the Lake Sihwa Basin,

Korea experienced rapid economic growth. Per capita

5) World Bank Database (Accessed October 2013)

GDP, during the Stage 1-relevant period from 1987 to
1996, grew on average 11.5% yearly. During the Stage
2, 1996-2012, annual growth was 5.2%. Consequently,
Korea in GDP per capita terms developed as the world’s

15th largest economy in 2012

Along with economic growth, Korea’s industrial
structure underwent considerable change. Agriculture,
forestry, and fisheries were key industries through the
1960s. While the industrial structure comprised of 45.5%
agriculture, forestry, and fisheries, 41.3% services, and
10.3% mining and manufacturing in 1953, by 2011
the structure had changed to consist of 58.1% services,
31.4% mining and manufacturing, and 5.9% construction.
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
industries increased 39.8% in 1970 to 88% in 2012 (GDP
current prices). Noteworthy is the fact that Korea quickly
transitioned to an open economy. From 15.2% of GNI
in 1970, the value of exports climbed to 58.2% by 2012,
and imports increased from 24.1% to 54.5%.
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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 | 1993 | 1994 | 1995 | 1996
2,376 | 2,737 | 3,083 | 3,543 | 3,983 | 4364 | 4951 | 5,655 | 6,465 | 7,094 | 7,960 | 8,970 | 9,614 | 10,326 | 11,355 | 12,465 | 13,481
1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 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 | -

Source: World Bank Indicators
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Source: Bank of Korea

<Figure 5> Trend of GDP per Capita, Trade Volume, and Exports in Korea

1-1-2. Population Movement and Urbanization

Today, Korea’s population is 49.8 million (2011), and
its population density is 513 people/km’. In 1960, the
population was 25.0 million, and the population density
was 260 people/km’. By 1975, it had risen to 357
people/km’. At the time, the population density of Seoul
was 10,987 people/km’, 30 times the national average.
In 1996, at the end of the first stage of Lake Sihwa’s
development, the national population and population
density were 45.5 million people, and 461 people/
km’. From 1992 to 2012, Seoul’s compound annual
growth rate in population was -0.3%, that of the Seoul
Metropolitan Region was 1.2%, Siheung, Ansan, and

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

After the 1960s, Korea experienced rapid industrialization
and urbanization. The distribution of population among
urban and rural areas shows a reverse of what it was

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

a percentage of total population was only 40.7%. In
1975, the distribution was fairly even, with the urban
population at 48.0%. However, urbanization continued
increasing the proportion of city-dwellers to 73.8% in
1990, 79.6% in 2000, 81.3% in 2005, and 83.2% in
2011, which exceeds the urban proportion of developed
countries such as the United States (82.4%), United
Kingdom (79.6%), and Germany (73.9%).

1-1-3. Effect of Economic Factors

The Sihwa District Development Project took place
as part of Korea’s national economic development plan.
To lead economic growth, Korea sought to industrialize,
with a focus on the heavy and chemical industries.
The development of the Sihwa District came about in
order to achieve this policy objective. As the economic
importance of agriculture declined, the plan to enlarge
agricultural land was adjusted. Specifically, in order to

remove polluting factories from and ease the population
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<Figure 6> Annual Population Growth Rates in Korea
<Table 6> Population Density in Korea, people/km?
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
Source: Ministry of Security and Public Administration, Republic of Korea (MOSPA)
<Table 7> Urban Population as a Percentage of Total Population
1970 1975 1980 1985 1990 1995 2000 2005 2010 2011
Korea 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 82.1 824
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

Source: UN "http://esa.un.org/unpd/wup, World Urbanization Prospects, the 2011 Revision, 2012.6

concentration in the Seoul area, the establishment of
industrial sites and satellite towns in Sihwa District was

set as a main goal.
1-2. Social Factors
1-2-1. Income Inequality

Korea’s Gini index” in 2011 of 0.314 is near the

OECD average. The rapid economic growth after

1960 continuously served to reduce imbalances among
classes and to raise per capita income. However,
following the Asian financial crisis of 1997, income
inequality worsened. Based on the Gini coefficient,
Korea’s social and economic inequity does not appear
that large. However, the concentration of economic
power in the capital region, evident in its possessing
47.2% of GDP is a negative aspect of the unbalanced
growth policy.

6) The Gini index, or coefficient, is a measure of income inequality from 0 to 1, where a low coefficient indicates even, equitable
income distribution while a high coefficient indicates uneven, inequitable distribution.
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<Figure 7> GINI Coefficient and Relative Poverty Rate

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

In 1975, the percentage of those receiving a university
or higher education was 7.7%, but the higher education
enrollment rate climbed to 12.8% in 1980, 31.6% in
1985, 48.9% in 1995, and 103.1% in 2010 in gross
terms. While the disparity in enrollment rates by gender
was not high when total tertiary education enrollment
was less than 10%, it became as high as 30% in 1998
when over 80% of men were enrolled in tertiary
education. Even so, the female tertiary enrollment rate
increased greatly from 4.3% in 1975 to 85.7% in 2010.

Women'’s labor participation rate rose from 42.8% in
1980 to 55.2% in 2012. The employment rate also saw
a large increase, from 41.3% in 1980 to 53.5% in 2012.
As the secondary education completion rate among
women rose quickly from 6.5% in 1980 to 85.7%
in 2010, employment opportunities for the highly

<Table 8> Higher Education Enroliment Rate (%)

1975 | 1980 | 1985 | 1990 | 1995 | 2000 | 2010

Total 77 | 128 | 316 | 368 | 489 | 788 | 103.1
Female | 4.3 6.0 | 203 | 23,5 | 355 | 593 | 857
Male 11.0 | 193 | 42.1 | 493 | 614 | 965 | 118.8

Note: Gross enrollmentratio. Tertiary (ISCED 5 and 6). Total is the total
enrollment in tertiary education (ISCED 5 and 6), regardless of
age, expressed as a percentage of the total population of the five-
year age group following on from secondary school leaving.

Source: UNESCO

educated also significantly rose. The number of female
university graduates employed in 1980 rose from only
approximately 129,000 to approximately 3.4 million in
2010.

The proportion of female university graduates
employed among the total employed population rose
in the same period from 14.1% to 39.6%. However,
the proportion of employed women having received a
high school education or less remains higher than that
of employed highly educated women. Among OECD
countries, Korea’s employment rate for highly educated
women was the lowest in the OECD’s 2012 statistics
(OECD, 2012)

1-2-3. Effect of Social Factors

Romer (1986; 1990; 1994), Lucas (1988), Barro
(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, 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
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Note: Labor participation rate: the ratio of those 15 or older who are employable (whether employed or unemployed) to the entire population

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

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

1980 1985 1990 1995 2000 2005 2010 2011 2012
Labor Participation Rate 42.8 419 47 48.4 48.8 50.1 54.5 549 55.2
Unemployment Rate 35 24 1.8 1.7 3.6 34 34 3.2 3.1
Employment Rate 41.3 40.9 46.2 47.6 47 48.4 52.6 53.1 53.5
Source: Statistics Korea
12,000 —
College graduate
10,000 — High school grad
Middle school and below
8,000 — 3,425
606
6000 — 129 2,297
756
4,000 — 3859
2,000 — 4,337 4,472
2,630
0
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Source: Statistics Korea

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

rapid growth. Additionally, a high level of political
participation and rapid growth in citizen activity were
among the contributing elements. This kind of social
asset base as regards to the Lake Sihwa Water Quality
Restoration Project served as the foundation of the
Sihwa District Sustainable Development Council,

which mobilized participation of district residents and

civil society in high-level decision-making. It is being
noted how for most countries citizen participation rises
as the education level rises, and much research has
already been done on this phenomenon. Representative
studies on this link between education and social capital
include Bourdieu (1983), Coleman (1988; 1990),
Putnam (1993), and Jung (2003).
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1-3. Political Factors
1-3-1. Bureaucratic Integrity

In Transparency International’s Corruption Perceptions
Index (CPI),” Korea has scored roughly around 5 out of
a best possible score of 10 since 1995. With a score of
5.6 in 2012, Korea ranked 45" among 176 countries, an
improvement from 4.29 in 1995 (Table 10).

1.3.2. Political Stability

Korea’s political stability, after ranking in the 62.99"
percentile, subsequently fell and then reached a high
of the 61.55" percentile; after which recently in 2011
ranked in the 55.19" percentile. From the 2000s, except
2004, 2005, and 2007, the political stability rank has
stayed in the 50s. The big fall in percentile rank in 2009
can be attributed to the political instability associated
with the outbreak of mad cow disease. Korea’s politics
has been dogged by decreasing stability. Through
institutionalization, stability has been increased but
is not adequate. The organization of the Korean
government too has undergone changes about 60 times
since its establishment. Changes have occurred almost
every year. The law and institutions have also been
easily changed with each new government. Changes

that suit different times are needed, but political

instability and the ambiguity in the scope of politics
instead has been amplified.

1-3-3. The Effect of Political Factors

Korea’s bureaucracy has tended to follow long-term
career paths rather than short-term opportunism (Kim,
1990, p.102). Accordingly, Korea has maintained a
lower level of corruption than other countries facing
similar political, economic, and social circumstances.
From the aspect of political stability, Korea experienced
two military coups but has managed to maintain

relatively high political stability.

This political stability and relative lack of corruption
can be seen positively as having helped to solve the
large-scale conflict over the Sihwa District Development
Project. From the government side, the Ministries of Land,
Infrastructure and Transport; Agriculture and Forestry;
Maritime Affairs and Fisheries; and Environment
satisfactorily solved the large conflict. Despite the sudden
coming into force of the local autonomy system in 1997,
the central and local governments rationally solved their
differences. What is more, no corruption scandal has
surfaced amid the government-civil society, organization-
local, and resident-business relations. A high level of
trust has been maintained, and decision-making based on

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 45 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 45 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

Source: Transparency International (http://www.transparency.org/)

7) Transparency International annually publishes the Corruption Perceptions Index, an index of the perceived degree of corruption
among public officials and politicians in a given country. A score of 7 indicates that a society is generally free of corruption,
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 | 0297 | 0.162 | 0.207 | 0399 | 0.453 | 0.253 | 0.408 | 0.291 | 0.186 | 0.101 | 0.233
P-Rank 62.99 | 60.10 | 58.17 | 4856 | 50.96 | 61.06 | 61.55 | 53.85 | 60.10 | 5455 | 50.71 | 50.47 | 55.19

Source: Worldwide Governance Indicators, World Bank

Note: Estimate of governance (ranges from approximately -2.5 (weak) to 2.5 (strong) governance performance) Percentile rank among all countries

(ranges from 0 (lowest) to 100 (highest) rank).

1-4. Environmental Factors
1-4-1. Water Resources

According to the National Water Resources Plan by
MLTM (2011), South Korea has an average annual
precipitation of 1,277mm, which is 1.6 times more
than the world’s average of 807mm. In per capita
terms, however, Korea’s yearly rainfall (2,629m’)
amounts to only one sixth of the world’s (16,427m").
Mountains occupy 65.3% of the land and topsoil is
shallow meaning that water flows rapidly off the land
and into the sea without being absorbed or retained
during the rainy season. Therefore, the coefficient of
river discharge variation® of Korea’s rivers is between
90 and 270, much higher than that of major rivers
in other countries” (MLTM, 2011, pp.7-10). The
concentration of population in large urban areas, such as
the Seoul Metropolitan Area, and regional differences
in precipitation lead to high regional variations in

renewable freshwater resources per person per year.
1-4-2. Water-related Disasters

Water-related disasters occur most often during the
roughly 30-day changma rainy season, during which
more than half of annual precipitation is concentrated.
Between June and October, two or three typhoons, out

8) The ratio of maximum discharge to minimum discharge.

of about 28 generated annually in the Northwest Pacific,
brings heavy rains and floods to the Korean Peninsula
(Korea Meteorological Administration, 2007). In fact,
damages from typhoons in the 10 years from 2002 to
2011 amounted to 13.8 trillion won, while those from
heavy rains amounted to 5.6 trillion won, together
making up 91.6% of water-related damages for those
years (MOLIT and K-water 2013, p.69).

1-4-3. Change in River Water Quality

In terms of biochemical oxygen demand (BOD),'"” the
water pollution of the Han River at Noryangjin reached
a peak of 8.3ppm in 1978 which comes under the Grade
4 of river water quality (Koo, 1996, p.77). That is, the
water quality in 1978 was inadequate for drinking,
though it could be used as industrial water resources.
Figure 10 shows that the water quality of the four largest
rivers in Korea has improved and kept between a BOD
of 3 and 5 ppm since the second half of the 1980s. These

correspond to Grades 2 and 3 of river water quality.

Korea’s main rivers’ pollution problems included a
heavy metal contamination of potable water in 1989,
the so-called trihalomethane (THM) contamination
event in drinking water in 1990, and others which led
to serious accidents. The phenol pollution disaster

in the Nakdong River in 1991'" provided special

9) For instance, the Nile River in Egypt has a coefficient of 30, the Rhine in Germany 18, and the Mississippi in the U.S. 3 (MLTM, 2011, p.10)

10) BOD indicates how fast biological organisms consume oxygen in water. A low BOD is an indicator of good quality water, while a high

biochemical oxygen demand indicates polluted water.

11) Tapwater that had been contaminated with phenols and not properly treated was supplied to Daegu residents for five days. Many
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
the introduction of Water Use Levy, the designation
of Counter Measure Areas, and other environmental

policies.

1-4-4. Impact of Environmental Factors

Among environmental causes, the degradation of
Korea’s water environment and the rise in society’s
interest are seen to have had the biggest effect. The mid-
1990s, which saw Lake Sihwa’s pollution become a major
issue, followed upon the heels of major water-related
environmental problems from the late 1980s such as the
pollution of the four major rivers. Moreover, it was the
time when the Department of Environment was promoted
to ministry status. The Ministry of Erivironment(MOE)
received the responsibilities of managing water and
sewerage, as well as potable water quality, and led the
interagency four major rivers water quality restoration
measures. The Lake Sihwa water quality degradation
problem naturally became a representative environmental
disaster and easily became a national issue. As a result,
the conditions were in place for diverse and extraordinary

measures for the lake’s restoration.

Alongside this, owing to Korea’s high population
density, in spite of the relatively large volume of
annual precipitation (1,227mm/year), per person water
resources is limited. In addition, the incidence of two
thirds of annual rainfall in the summer repeatedly
causes floods in the summer and droughts in the spring.
In light of this, securing water resour