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SUMMARY

Securing Financial Resources for Integrated River Basin
Management

Chong Won Kim, Chang-Hyun Kim, Woo-Bae Shim

This study focuses on the capital financing for the integrated river basin
management. Current water related budget flows, theoretical and practical criteria for
the financing sources of integrated river basin management are reviewed. Also, typical
case studies of foreign countries are review to get some ideas of the funds for the
integrated watershed management. Based on these studies, alternatives for the funding
sources are suggested with strength and weakness. This study is composed of 7

chapters and summaries of each chapter are as follows:

Chapter 1. Introduction
The purpose of this study is limited to make the best use of current water related
budget and new revenue sources for the integrated watershed management. The

various methodologies of this study are applied to reflect each chapter's aim. The flow
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of current water related budgets use government statistical data and raw data of local
governments. Theoretical inquiry for capital financing is reviewed through literature
studies and typical case studies of foreign countries are analyzed by internet search
and e-mail with a person in charge.

Criteria for the share of expenses are established by the common factor and
individual factor of water management such as water use, flood control, water quality
control etc. The share of expenses between central government and local government,

and among the local government are suggested by AHP technique.

Chapter 2. The current situations and problems of water related budgets

The total budget of water management was 6,459.7 billions won in 2004. The ratio
of the special account was 49%, the general account and local expenditure are 24.1%,
23.3% respectively and others including water system management fund are 3.7%. The
Ministry of Environment controls 48.2% and the Ministry of Construction and
Transportation manages 26.6% of total budget. The special account of water section
is mainly used for construction of local water works, water facilities for agriculture,
sewage maintenance, livestock waste water treatment etc. The fund for water system
management are raised by imposing charge based on usage of water. This fund is used
for the water quality improvement projects such as construction of water treatment
facilities of upper regions of river, aid of residence of upper regions. Income from
rivers of local government is small and the variation is severe by region, so it is
difficult to use as a financial resource of integrated watershed management.

The problems related to water management are addressed as follows: The
insufficiency of integrated watershed management, regional bias of water related
budgets, absence of fund for integrated river basin management, river management in

bad shape, insufficient information related to water etc.
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Chapter 3. The theoretical and practical inquiry for securing financial resources of

the integrated watershed management

The definition and concept of integrated watershed management are briefly address
to increase the understanding of capital funding sources. Integrated watershed
management implies that interests can be represented in a platform with planning,
coordination, decision and policing powers in which all relevant stakeholders are
represented.

Recently, Cabinet meeting come to an agreement to set up tentatively named "
National Water Management Committee; and 'River Basin Committee;. "National
Water Management Committee; will take charge of establishment of national water
comprehensive plan and deliberate and coordinate each river basin plans. 'River Basin
Committee; will generally to consider and determine major issues such as water
quality control, flood control, water allocation etc.

The strength of integrated watershed management is addressed to enhance the
necessity of guarantee of financial resources. Our theoretical models show that there
was a Pareto improvement when two region cooperate in the water use. We also show
that cooperative flood control between upstream and down stream region produce
more social welfare as well as individual region using payoff matrix of game theory.
In case of water quality, case study of Japan shows that integrated watershed
management will curtail the cost of water quality improvement.

Next, theoretical principles are examined for securing financial resources. Various
principles such as benefit principle, polluter pay principle, joint burden principle,
solvency principle, Lindahl's voluntary exchange model, etc. are applied to water use,
flood control, water quality improvement. The results show that a specific principle
is not applied to a specific sector but can be applied to various sectors according to
the condition of river basin. We also suggest that quasi-tax should be applied to

minimize social deadweight loss.
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Chapter 4. Case study of financial resources and application in foreign river basin

We examine Delaware river and Potomac river in United State of America,
Murray-Darling river in Australia, Biwa lake-Yodo river in Japan. The signatory
parties in Delaware river basin will provide such capital funds required for projects
in accordance with a cost sharing plan in the compact. Also, Delaware River Basin
Commission may borrow money for any of the purposes of this compact, and may
issues its negotiable bonds and other evidences of indebtedness in respect thereto. The
total budget of 2005 year was 4,867,700 dollars, and was composed of sharing costs
of signatory states(3,470,000 dollars), water quality improvement subsidy(583,000
dollars), transfer revenue(535,000 dollars), others(340,000 dollars).

The budget of the Potomac River working fund composed of federal government
contribution(30%) and cost sharing of signatory parties(70%). Five signatory states
equally bear 40% of total sharing cost, and the rest(60%) are covered by according
to the population size(70%), area size(10%), watershed size(10%), the amount of point
source pollution(10%). This cost sharing rule is revised by every 10 years.

The Council of Ministers of Murray-Darling river basin have to decide the amount
of cost sharing for each state of signatory parties, but if the Council do not come to
an agreement, then all the contracting government should share equally all the cost.
The River Management Authority Act(2003) stipulate the method of cost sharing
according to the benefits occurred by watershed management programs, land value and
land size. All the related local governments share the expenses equally at Biwa
lake-Yodo river in Japan.

The case studies suggest that a revenue source for integrated watershed management
come from the central and local government. The criteria for sharing cost among the
local governments are set up and factors for allocation of cost are decided by the

agreement of signatory parties.
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Chapter 5. Securing financial resources and establishment of a standard for
the share of expenses
A quasi-tax and share of expense are suggested as alternatives of securing capital

"water abstraction charge) is suggested as a

funding sources. Tentatively named
quasi-tax sources of fund. "Water abstraction charge; are applied to all kind of
abstraction of water at river except agricultural use. "Water use charge; can be used
as a sources of watershed management fund. "Water use charge is imposed to users
of waterworks for the funding sources of water quality improvement of upper regions
of river. This fund can be utilized as a sources of integrated watershed management.

Next we can consider sharing of expenses between central government and local
government. Also, sharing of expenses among the local governments are suggested by
the theoretical principles such as benefit principle, polluter pay principle, joint burden
principle, solvency principle etc. The factors for criteria of sharing cost are extracted
by water use, flood control, water quality. Common factors and individual factors are
classified and the ratio of allocation of cost are decided by analytical hierarchy process
(AHP). The summary of AHP results are as follows: First, while population size,
regional domestic product, revenue are important among the common factor, area size
is less important than others. Second, water quality improvement is more important
than water use and flood control in general but flood control in Geum- river is most
important than other rivers. Third, central government should impose heavy burden
than local government in general. Especially, survey result show that while central
government should pay more on flood control sector, local government pay relatively

more on water quality improvement.
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Chapter 6. Alternatives of securing financial resources for the integrated watershed

management

New establishment of water abstraction charge is suggested as a sources of fund
for integrated watershed management. Next, rate per water abstraction unit should be
decided and the rate depends on the role of water abstraction charge. The effects of
introduction of water abstraction charge are as follows: First, the fund can be used
to reduce the disparity of water rate. Second, the dispute related water use right can
be reduced in advance and promote the unification of permit system of all kind water
use right. Third, it is possible to overcome the difficulty in diversifying the owner of
multi-purpose dam.

In order to use as a source of integrated watershed management of current water
use charge, this fund's purpose should be changed from water quality control to water
management fund including water use and flood control in advance. If it is possible
to use this fund for a integrated watershed management, this fund will be an important
source for water management. For example, education and outlay for public
information(270 million won), research fund(1,490million won), supporting expense
for private enterprise's clean environment projects(9,000 million won), NGO
subsidy(1,000 million won) in Han river can be a good sources for integrated
watershed management. Also, it can be expected that the investment budget for
environmental improvement facilities such as sewage treatment facilities will be
reduced in 5-10 years. In this case, current water use charge has a large room for
the conversion from water quality control fund to integrated watershed management
fund.

We suggest cost sharing alternatives between central government and local
government as well as among local government in a river. As mentioned before,

criteria for share of expense are classified two categories such as common factors and
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individual factors reflecting water use, flood control, and water quality improvement.
The more the ratio of common factors are higher, the more strengthened the
characteristics of fund are tax-oriented. On the other hand, the more the ratio of
individual factors are higher, the more strengthened the characteristics of fund are cost
allocation-oriented. The results of AHP analysis of four river basins (Han river, Geum
river, Nakdong river, Yeongsan-seumjin river) show that the ratio of share of expenses
should reflect on the characteristics of each river basin. In Han river and Yeongsan-
Seumjin river, benefit principle and polluter pay principle by individual factors are
more attractive than other principles. Solvency principle is more acceptable than the

other principles in Nakdong-river and Geum-river.

Chapter 7. Conclusion

It is expected that this study will make some contributions. The first is a
development of foundation for substantial integrated watershed management through
securing financial resources. The second is that rational coordination and utilization
is promoted by evaluation of water use charge. The third is water management system
improvement by switching water related fiscal policy. Especially, the introduction of
"water abstraction charge system proposed by this research will reduce the disparity
of water rate and promote the unification of permit system in addition. The fourth is
that this study will transfer the initiatives of water management from central
government to local government. The fifth is that water related conflicts will be
reduced because integrated water management is established by the participation of
interest groups at the beginning of watershed comprehensive plan.

This study leave much to be desired such as the lack of opinion collecting about
the alternatives of financing sources for integrated watershed management. If an exact
type of integrated watershed management is decided hereafter, then the most desirable

alternative will be chosen through interest group's negotiation. In addition, the lack of
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statistical data may induce inaccuracy of sharing of expenses for integrated watershed
management. We expect that the suggestions presented here will contribute for the

securing financial resources.
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