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Foreword

From December 3 to 7, 2001, Germany will host the International Conference on Freshwater in
Bonn. The present study on Reforming Ourselves Rather than Our Water Resources is intended
as a pertinent and scientific input for the Conference. It addresses both the participants of the con-
ference and the wider audience interested in learning more about water and the worldwide dis-
cussion process on this important issue on the natural resources management agenda.

The Freshwater Conference is a preparatory step toward the upcoming 2002 review of the imple-
mentation of the outcome ofUNCED (Rio + 10). In Bonn the focus will be on sustainable solu-
tions to the water crisis, and in particular on how to serve the poor by implementing best prac-
tices in water management.

The German Ministry of Economic Cooperation and Development (Bundesministerium fur
wirtschaftliche Zusammenarbeit und Entwicklung, BMZ) has asked the German Development
Institute (GDI) to coordinate several expertises aimed at providing relevant inputs for the discus-
sion process leading up to the International Freshwater Conference.

The present study is one of five contributions within this context. The focus of this paper is on
the implementation of existing concepts and strategies for an integrated water management.
Much has already been written about water problems and possible solutions. But why are so
many reforms still pending? What is it that makes the implementation of reforms difficult and
what elements can be used to accelerate the adoption of modern and efficient integrated water
strategies?

This paper calls for a reform in the way water policies are designed. It highlights the politics of
water scarcity at various levels, comparing various approaches used at different levels to come up
with a better utilization of scarce water resources, and highlighting the pros and cons involved
under different conditions.

The paper proposes some broad guidelines for handling reforms in the water sector at the national
and international levels. It concludes with a section on recommendations for future action that
proposes both possible approaches and sequences of action, hi particular in view of its political
focus, this study is highly relevant to the discussion to be conducted at the International Confer-
ence on Freshwater in Bonn.

Bonn, October 2001 Dr. Susanne Neubert
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Abstract

As our world faces more stringent conditions of water scarcity, policy makers at various levels
seek solutions of both short- and long-run nature. The good news is that more and more policy
makers and water managers are convinced now that the era of supply-driven solutions is coming
to an end, and they recognize the need for software-type solutions such as improved institutions,
better management, and use of incentives. The bad news is that policy makers still make difficult
decisions regarding future directions of water management with inappropriate background and
insufficient preparation, targeting in many cases a narrow set of factors. Such policies lead in
many cases to increased levels of conflict and continued misuse of the dwindling water resources.
This paper highlights the politics associated with various water sector management reforms at
domestic and international levels. At domestic level reforms may include, for example, pricing,
water rights, and privatization. At international level arrangements may include, for instance, wa-
ter allocation agreements and handling of externalities (quantity and quality). Since politics of
water reforms did not get appropriate attention in the design and implementation of the reform
process, this paper calls upon inclusion of political consideration in water sector reforms. More-
over, the paper recognizes the strong interactions between domestic and international politics in
the water sector, and suggests comprehensive, rather than specific-localized approaches.



Introduction

The past decade has been characterized by increased awareness regarding the state of the water
on our planet. Much was said (which will not be repeated here1) on population growth, on the
need to produce more food for more people with less water, on the need to provide equal oppor-
tunity in accessing water to poor, on the importance of environmental systems, on the impact of
climate change and other aspects of water both as a basic human need and as a factor of produc-
tion. Many reports have produced by many organizations, mainly evaluating the wrong doing by
individuals and governments, and prescribing the 'right' paths to sustainable future use of an
ever-growing scarce resource.

The overarching message in many of the existing analyses is that our world is on the verge of a
water quantity and quality crisis. Depending on the discipline, and the background and long-term
objectives of authors, some even suggest how to address the unavoidable increase in the level of
conflicts over water (Simon, 2001).2 Ohlsson (1995), places on the front cover of his edited
book, a statement by Ismail Serageldin (at that time Vice President at the World Bank that "The
wars of the next century will be over water". A featured article on preventing conflict in the next
century (The Economist, 2000:52) includes a box on water fights. It argued that "Water short-
ages will grow even more serious; the stuff of future wars. ... With 3.5 billion people affected
by water shortages by 2050, conditions are ripe for a century of water conflicts." Whether or not
the world will experience water wars is left to be seen, but the fact of the matter is that scarcity
and water conflicts have been for centuries and will be with us for the years to come.3

Is it that gloomy? Have been there only conflicts? Or are there also "reasons for hope" (Elhance,
2000)? A recent report (Wolf et al., 2001) developed an index4 of conflictive and cooperative
events for 263 international river basins. It recorded a total of 1831 events over the course of the
past 50 years (Figure 1).

1 To mention few, see: Cosgrove and Rijsberman (2000), Global Water Partnership (2000), Seckler et al. (1998),
World Bank (1993), Asian Development Bank (1996), FAO (1995a, b), Liniger (1995), Feder and Keck, (1994);
World Resources Institute (2000); (Frederick et al., 1997).

2 The bottom line of Simon's article is that "For Arabs and Israelis, a regional vision and concrete plan will have
to include desalination. A comprehensive plan will be costly, and the United States and other nations should be
ready to assist. The price will be small compared to the cost of a conflict." (which one?).

3 We can refer to many examples at individual, sectoral, and international levels. We can start with the ancient
example of Isaac servants and the herdsmen of Gerar fighting over new well water (Genesis 20-22). We can
add the recent conflict between Oregon fanners and environmentalists (The Washington Times, 2001). And of
course we can use the heated conflict between Turkey, Syria and Iraq over the Euphrates-Tigris during the 1990s
(Kibaroglu and Onver, 2000:319).

4 Wolf et al. 2001 observed a total of 1228 cooperative events, 507 conflict-related events (37 of which were
acute), and 96 neutral ones. They used a scale for mapping conflicts-cooperation, starting from a formal war as
a most conflictive event (no observations) to unification of the riparian states into one nation as the most coop-
erative event (no observations). For additional definitions see their report.



Figure 1: Conflict-related and cooperative-related reported events in int'I basins

Number of Events by Year
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Source: Wolf et al. (2001); Yoffe (2001)

Two observations in Figure 1 are worth mentioning. First, the number of cooperative events con-
sistently exceeds the number of conflictive events for all except 4 years. Second, there is a trend
of increasing conflictive and cooperative events in the last decade.5 Are these responses to in-
creased scarcity? Are both cooperative and conflictive events at the international arena a reflec-
tion also of domestic reforms in the water and other sectors?

We recognize a strong link between the way water is managed by each riparian country, domesti-
cally, and the level of water scarcity at the basin level. We call it externality and we refer both to
impact of domestic water management on quantity and quality of the basin waters. One very
relevant example (Natchkov, 2000) is the case of the Danube River Basin prior to the Environ-
mental Action Plan that was signed by all Basin Riparian states (at that time-1994). Un-
coordinated development and economic activities in the upstream riparian states, and unaware-
ness of environmental pollution regulation in downstream riparian states, created a severe exter-
nality and irreversible damages in downstream riparian states (Romania, Bulgaria) and in interna-
tional water ways (Black sea and its Delta).

5 The authors suggest one explanation for the increase in reported conflictive and cooperative events in the last
decade by mainly the global information revolution that better exposed cooperative and conflictive events in the
media. Indeed, when a statistical analysis of the difference between cooperative and conflictive events is per-
formed (not presented), the trend is found to be statistically not significant.



Many experts and organizations agree that in order to sustain our water resources, and to bring
about a change in the manner that water is managed, reforms have to reshape the sector at local,
national and international levels (Global Water Partnership, 2000; World Bank, 1993; Asian De-
velopment Bank, 1996; FAO, 1995a, b; World Resources Institute, 2000; World Water Commis-
sion, 2000).

The cover page of the World Water Council report (World Water Commission, 2000) says it all
(Box 1). It summarizes the many consultations that took place in recent years around the world,
involving civil society, academia, government officials, and international development agencies.

Box 1: Prescription for a Water Secure World

• Holistic, systematic approach • Integrated water resource management • Participatory Insti-
tutions • Institutional, technological and financial innovation • Full cost pricing of water ser-
vices • Targeted subsidies for the poor • Governments as enablers and regulators • Private
investment and community action • Mobilize political will * Behavioral change by all *

Source: World Water Commission (2000)

The 'Ten Commandments' in Box 1 capture much of the thinking on the necessary actions in the
years to come. While we may still have some work to do in prioritizing among the items on the
list, and implementing them, our ability to follow some of them may make us better off. It is,
however, the last two 'commandments' that this paper dwells on. No question that these are the
most difficult, and should have been put first on the 'to do' list. We could even argue that the last
two 'commandments' are pre-requisites or necessary conditions for a successful implementation
of all other eight prescribed reform components in the box.

hi the following sections of this paper we will argue that local deeds, interests and reforms affect
global performance of the water sector, and that behavior of individuals impacts inter-states water
relationship. With increased domestic intra- and inter-sectoral competition over scarce water, we
may anticipate conflicts to remain part of the local and international water culture, and therefore
we have to change our way of managing local and transboundary water resources to minimize
conflicts.

What is the role of policy makers in addressing these 'intra' and 'inter' sectoral issues? What
might be, in particular, the task of the policy makers that participate in the 'Bonn Freshwater
Conference?' The several days of deliberations, both formal and informal, provide a golden op-
portunity to galvanize the issues at stake, and to better understand the positions and difficulties
various countries face in their water sector reform attempts. This paper attempts to provide a
framework that allows policymakers to see the entire water-political picture and to place their
'cases' against certain benchmarks, so that the may reach a better level of understanding of where
they are, where they may move to, and what would it take to do so.



The next section will set the stage for our main discussion on what could have happened if our
world was a perfect / ideal one. We will than contrast the ideal with the actual situation under
which reforms in the water sector are designed and implemented. We will highlight the 'transac-
tion costs' associated with the imperfect conditions under which policy makers act, the ultimate
compromise and its social cost. Then we will provide several examples of 'good practice' that
will help us focus on the politics of scarcity and derive workable recommendations for reforms,
addressing local and international challenges.

Imagine that We Live in a Perfect World

With future forecasts indicating increased world population and less available water needed to
produce more food almost every where on the planet, what are the options? There are several al-
ternative reforms. Most call upon a more efficient use of water and have been attempted in the
past. Experience tells us that the successful implementation of such reforms is not obvious.
Therefore, let us find a shelter, for a moment, and imagine that we live in a perfect world and see
what could be done under 'ideal' conditions.

Our ideal world is characterized by: parties - individuals and groups - behaving rationally, full
information (allowing internalization of externalities and implementation of the principles of
user- and polluter-pay), no transaction costs, a preference set that depends only on direct (and not
political) consideration, alternatives selected based only on maximization of social welfare, and
decision makers having freedom of choice. If the party is a group, it speaks in one voice. What
do all these characterizations of our ideal world mean in terms of our ability to implement re-
forms?

Within such a framework, policy makers are comfortable with calculating efficient first-best wa-
ter policy interventions.6 Let us demonstrate the application of several policy interventions at lo-
cal and international levels in an ideal world, and then discuss the usefulness of this exercise and
the lessons that can be learned from it for our a less-than-ideal world.

We will discuss the means of addressing low water use efficiency in the irrigation and urban sec-
tors as examples of policy interventions in an ideal world. Unaccounted for7 water losses values
of up to 60% in urban water supply and efficiency8 of irrigation systems of about 50% alarm pol-

In the absence of taxes or other distortion constraints, a policy that maximizes net benefits is first-best (or Pareto
efficient).

Unaccounted for are quantities of water that go through the system but are not measured in consumers' meters
and cannot be charged for - lost as leaks.

Efficiency can be measured in several ways. Here it represents the ratio between the water quantity leaving the
reservoir and the water actually passing through the farm canals (technical efficiency).



icy makers. They are aware both of the wastage of water in various sectors, such as the residen-
tial and the irrigation sectors and of the possible correcting interventions and their possible ef-
fects. Several means exist that allow for improved water use efficiency. They include technical,
regulatory, monetary, educational, and ownership, and can be implemented separately or jointly.
In our ideal world, it is just a question of adjusting the right policy intervention to the conditions
prevailing in various locations. An 'optimal' outcome will be obtained because the parties in-
volved behave in a manner similar to that discussed above.

The policy maker can consider several means of intervention, which include technological, regu-
latory and monetary means, or a combination of the three. With the right mix of monetary and
regulatory means, water users may find that they can decrease costs and increase output by adopt-
ing such technologies. Technological efficiency of available alternative technological measures,
cost of adoption and incentives to conserve, will all determine the level of technological adop-
tion. Because water users are welfare maximizers, they integrate inter-generational considera-
tions into their benefit-cost calculations, rather than being myopic (such as the case in many in-
stances in the real world).

Regulatory measures are important, and focus on the development of basic infrastructure and in-
stitutions for implementing and monitoring various economic incentives. Since, in our ideal
world, there are no transaction costs and no asymmetry of information9, regulation is an efficient
means of policy intervention. As an economic good (Briscoe, 1996), water users can be sent sig-
nals regarding the value of water through a variety of economic incentives, including pricing
(e.g., volumetric pricing based on the marginal value or opportunity cost of water), and pricing
aimed at achieving financial sustainability of the water service (e.g., flat rate or output pricing
based on the cost recovery approach). Clear identification and transfer of water rights to the us-
ers (in the irrigation sector) is considered to be a supportive mechanism that could help promote
efficient and equitable use of water. Definition and implementation of ownership or water rights
is an institutional arrangement governing economic activities including water use. These include
state, private, common and non-property regimes (Bromley, 2000). The allocation of ownership
rights to the water users could also reduce transaction costs, and increase farmers' willingness to
invest in water-conserving technologies. A similar argument holds in the case of ownership of
the water infrastructure, or land ownership (Feder et al.,1988).10

9 Asymmetry of information exists when the regulator does not have the necessary information about the use pat-
tern of the consumer, who has full information about his/her water consumption patterns.

10 We should stress here that the issue of re-distribution of land and water rights is a very controversial issue in
many developing countries. On-going land rights (van Zyl et al., 1996), and water rights (DWAF, 1999) re-
distribution in South Africa, and lately in Zimbabwe (The Washington Post 2001), are well known.



Economic Incentives and Water Use Efficiency and Equity

The relation between different economic incentive mechanisms and efficiency measures can be
explained with the help of the concepts of marginal benefit (demand), marginal cost (supply), and
marginal damage cost (Tiwari and Dinar A., 2001). Economic incentives such as water charges
and taxes have mainly been introduced with the aim of generating revenue to partially cover the
cost of supplies. The use of incentive-based measures for improving efficiency in resource use is
very rare in practice (OECD, 1999), mainly because of the relatively high implementation costs
(measurement, enforcement) associated with their application (e.g., Tsur and Dinar A., 1977).
However, in our ideal world we will show how they may be very useful in improving water use
efficiency.

Pricing

Maximum economic efficiency is attained when the price is set at the level where marginal costs
equal marginal benefits. Volumetric pricing is one mechanism through which, tariffs can be de-
signed to achieve efficiency and to account for equity (access of the poor) without involving high
transaction costs due to monitoring, measuring and collecting water charges, which in our world
do not exist.

Pricing water as an input. The accepted basis for pricing irrigation or residential water is to con-
sider 'water' as one 'input' among others in the agriculture or household production system and
charge for water based on the quantity used. The effectiveness of direct water charges on volu-
metric basis in changing the users' behavior will depend mainly on the price elasticity of de-
mand11. Pricing of water can also reflect the quality of water, as in the case of wastewater in Is-
rael (Yaron, 1997), where farmers are provided with incentives to substitute fresh with treated
wastewater (with appropriate regulation for safety), for irrigation of certain crops.

Pricing of water as an input will reflect the incremental cost (private and social) associated with
producing more water. Therefore, the higher the amount used, the higher the price per unit. Us-
ers, both residential and agricultural will adjust their use-behavior to the structure of the tariff,
and respond by improving their water use practices. One caveat is that in many countries, and
especially in the case of irrigation water, the effectiveness of price increase is affected by the dif-
ference between the value of unit of water to the user (the shadow price of water) and the actual
price charged per unit of water. In many countries, that difference is so big that for any price in-
crease to be effective, it has to be so high, that political considerations may arise that will prohibit
it from happening. A quantitative application of such problem is provided by Moore (1999) for

11 Price elasticity of demand is the economic term for the flatness of the demand function, which represents the
change in demanded quantity for a given change in the price per unit of the commodity.



the case of Bureau of Reclamation water districts in the Western USA. Equity considerations, the
tariff can be designed such that the first slab (height and length) accommodates the basic needs of
the poor by having a special low price (Boland and Whittington, 2000).

Water Pricing Based on the Water Productivity of Output. Irrigation water can also be priced on
the basis of output per area, i.e., irrigators pay a certain water fee for each unit of output they
produce. The basic concept is that farmers' should pay the charge according to the crop produc-
tivity or the value of output, or the marginal value product of water per unit of water used. In
other words, water pricing in this case is based on the marginal benefit rather than the marginal
cost. Output based pricing could also help in promoting the adoption of alternative cropping sys-
tems with less water requirements (Kirda and Kanber, 1999; Palanisami, 1999, cited in Johans-
son, 2000).

Subsidies

Subsidies can be provided either directly to users of water or for a water use technology. Subsi-
dies to the poor are practiced in Chile and administered by the Water supply company EMOS.
Pre-identified poor families in Santiago are provided with monthly monetary coupons equivalent
to the value of a certain volume of water. The subsidy applies to fixed and variable charges of
water supply and sewerage services, and amounts for the first 20 m3 of monthly consumption and
varies between 25 and 85% of the bill. (Rivera, 1996). The adoption of subsidy measures for
promoting efficient water use is often practiced for promoting environmentally friendly technolo-
gies, but it is also used to promote water savings, from which society as a whole may benefit (if
the reduction in social cost is greater than the value of the subsidy, it is usually justified). Differ-
ent types of subsidies such as grants or payments to farmers, budgetary subsidies (e.g., tax cred-
its), provision of extension services, preference loans, debt relief, etc. could be implemented de-
pending upon their effectiveness and suitability to a particular country.

Taxes

Tax incentives are designed to modify behavior by encouraging particular groups or activities,
and could be implemented in the form of preferential tax treatment to certain producers or resi-
dential consumers through tax credits, exemption or deductions, or through tax benefits provided
to investors. Taxes are relevant in the case of negative externalities resulting from water use. For
example, the excess pumping of ground water lowers the water table, increases salinity of the aqui-
fer and creates negative regional externalities. The excess withdrawal of water also results in deg-
radation of ecosystems because the minimum water requirement of the ecosystem is not met due to
lowering of the water table and reduction of the regional water balance. A tax incentive equal to
the marginal environmental damage cost (that can easily be estimated in our ideal world), could be
designed and implemented so that the water charge also addresses these ecological concerns, hi-



directly, environmental taxes can also be imposed on the water-related inputs such as energy in-
puts and chemical fertilizers, which also partly influence the level of water use and the level of
externality. Usually energy used in water abstraction is highly subsidized and encourages farm-
ers to use more water at a relatively lower cost of extraction (Tiwari and Dinar A., 2001). Such
taxes can be designed so that individuals internalize the externalities by improving water use effi-
ciency (WUE) and gradually adopt efficiency measures.

Quotas

The water quota system is used to define the limit on water use or establishes how much to use,
when, by whom, and for what purpose water can be augmented and used. When users' behavior
is not very responsive to price changes, because of rigid price elasticity, or when uncertainty is
involved in the computation of marginal cost and benefit, quota regulation is suggested as one of
the measures for controlling water use (Tsur and Dinar A., 1997; Mohamed and Sevenije, 2000).
The difference between the quota and pricing system is that in the former case, the marginal so-
cial costs associated with each unit of abstraction are assumed to be minimal through the setting
of some standards. Likewise, the basic difference between a quota and right allocation is that the
former may have various attributes, including a pre-determined price, and be subject to modifica-
tions, based on external conditions and number of users, or participants (Tiwari and Dinar A.,
2001).

Ownership /rights

"Ownership" or "water rights" refers to the right acquired by the user under government regula-
tion or water law for the abstraction, diversion, use of water, establishment of water infrastruc-
ture, or accumulation of proceeds from water tariff collection.

Water rights. A water right is acquired through quota or permits if the water belongs to the gov-
ernment, and through entitlements or sharing resource mobilization if the water belongs to the
community. There is also an inter-relation between property regimes and pricing regimes, and
water management needs to be understood as a part of the structure of property right regimes
(Bromley, 2000). Water rights can be allocated in terms of a share of stream flow, aquifer, or
reservoir and in terms of quota or water purchase rights, depending also on the level of infrastruc-
ture available.

One of the basic aims of allocating property rights in the context of changing demand patterns is
to provide incentives to users to trade water in order to maximize the social net benefits. Users
would not only be encouraged to conserve water, but would also trade the surplus or conserved
water among themselves and with other sectors and receive higher economic benefits. The suc-
cessful trading of water takes place through the creation of Water Users' Associations (WUAs) as



has been done in Mexico, where users are granted rights for water use and use of irrigation infra-
structures. Water markets also help users allocate the scarce resource more efficiently, and diver-
sify crops (Tiwari and Dinar A., 2001).

Rights on water infrastructures. The rights over physical infrastructures such as those below the
main canal or secondary canal can be handed over to the "water users groups" (both in irrigation
and rural water supply) for operation and maintenance. The advantage of such a system is that
operation and management responsibility is shared between the government and users and tech-
nical efficiency could be improved because of ownership and better coordination in operation and
management.

Rights to collect and use of revenue to the user groups. In addition to handing over responsibility
for Operation and Maintenance (O&M) of irrigation infrastructures and for water use as one of
the production inputs users may be provided rights to create their own financial autonomous as-
sociation and participate in decisions and investments. Users could be granted rights over regula-
tion and collection of water charge, and re-direct part of the revenue collected for investing in
improved efficient water application technologies in their own perimeter.

Arrangements Among States on a Water-Course Level

In our perfect world, not only are individual users well behaved, but also countries speak in one
voice, and face a similar situation as we described earlier regarding the decision-making process,
by individuals. On a water-course level, cooperation among the riparian states will lead to im-
proved water use efficiency, maintaining equity among the riparian states at acceptable levels. In
our ideal world, since externalities exist among riparian states of the same water course (both im-
pact on quantity and quality), the parties can agree on a set of measures, to maximize total water
course benefits, and rest assure that these benefits will be allocated equitably amongst them-
selves. The benefit-allocation rules will take into account each riparian contribution to the coop-
erative arrangement and the benefits at the status quo level. In our ideal world, income transfers
between riparian states allow flexibility in prioritizing among cooperative arrangements.12

Using economic terms, for a regional / water course cooperative arrangement to be attractive to
the participants, and to be economically sustainable, the arrangement needs to fulfill several re-
quirements. It requires individual and group rationality, that is, the regional cooperative outcome
for each participant is preferable to the non-cooperative outcome, and to participation in any par-

12 As was suggested by one reviewer, even in an ideal world there might be situations where mutual arrangements
among riparians are hard or even impossible to obtain. One situation is where there is a significant disparity be-
tween the riparians. For example, when one state is very rich and the other is very poor, the prospects for mu-
tual interest in cooperation is less apparent.
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tial cooperative arrangement that includes a subset of the regional participants. The regional co-
operative arrangement also guarantees that all costs or gains are fully allocated.

Therefore, the set of cooperative arrangements among riparian states is quite large. They can
agree on allocation of the water among themselves, taking into consideration their individual
relative advantages in water utilization, such that the regional benefits are maximized. Then re-
gional benefits can be allocated to the satisfaction of the riparian states. The riparian states can
also identify individual or joint projects in various water-related sectors, each involving either all
riparians or a partial list of the riparians. Because they are rational, as we assumed in our ideal
world, the aggregate sum of benefits will be allocated in either case. On the water-course level,
riparian states will share data and information, establish monitoring and enforcement mecha-
nisms, and basically, follow rational policy interventions that were discussed earlier at state level.

Reality and Proximity-Departing from our Ideal World

Because we do not live in an ideal world, we cannot assume that the above policy interventions
will be implemented in the way they were described. Such implementation schemes usually ig-
nore the information and knowledge and the transaction cost needed for their implementation.
The implementation schemes also underestimate distortions arising from political relationships
among individuals, organizations, and states, and ignore strategic interests, egoism and run after
power. Therefore, in most cases policy makers actually consider second- or even third-best13 in-
terventions (Figure 2).

13 In the presence of distortionary constraints, such as taxes that distort input and output decisions, a policy inter-
vention that maximizes the total net benefit subject to these constraints is second-best efficient. When political
distortions exist, the policy intervention that maximizes total net benefits subject to taxes and political distor-
tions is third best.
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Figure 2: First- and Second-best solutions to public choice decisions.

Rest of
Economy

Sector A

The solid outer curve in Figure 2 represents the economy's (comprised of sector A and the rest of
the economy) benefit possibility frontier. Any combination of benefit production below that
curve is considered efficiently inferior, but may be politically feasible. The doted inner curve
represents a benefit possibility frontier that can be obtained when there are distortions in the
economy. In any case, as is shown in Figure 2, both the second-best and, of course the first-best
outcomes are superior to the status quo situation. The distance between the first-best and the sec-
ond-best outcomes of the reform that is described in Figure 2, represent the economy/social loss
due to political economy considerations. A reform's success can be measured by the proximity
between these two points. The closer the distance between the points, the more successful is the
reform,

Among several examples of the 'proximity issue' the one that will best illustrate it is the case of
the political process of rate design reform by the Blue Ribbon Committee (BRC) in Los Angeles,
California (Hall, 2000). The process of rate reform started with a suggested marginal cost rates
that are economically and financially outperforming, but politically infeasible. The process
ended with a combination of increasing block rates and partitioning of customers into subgroups
to accommodate for needs and interests—with the final rate being less efficient but politically
feasible. The proximity measure includes not only the water saved, compared with the status
quo, but also the time and public funds lost in shaping the new acceptable rate.

So far we discussed the general aspects associated with reforms and the impact of political fac-
tors. In the next two sections we will address more practical issues associated with reforms in the
water sector at the sector/country level, and with water sharing arrangements in the international



12

arena. There are several reasons why these two levels should be discussed side by side. First, in
many cases it can be shown that there are externalities between domestic and international levels.
For example, water use patterns at the country level affect water availability for the rest of the ba-
sin riparians, thus, affect the nature of a possible basin allocation arrangement.14 In the same
way, basin allocation arrangements affect the availability of water to each riparian state. Thus, it
may create a need for reform of the water sector at the national level for some of the riparians.
Second, water sharing agreements are also a type of reform. Although not driven exactly by the
same variables as reforms at the national level, international water sharing arrangements, via the
negotiation process present many similar political aspects, such as power, coalition formation,
etc... Many international sharing arrangements reflect the end of a negotiation process that
started as a participatory process of interested parties at national levels of the riparian states, such
as in the case of the Danube (Natchkov, 2000). Finally, international cooperative agreements,
such as basin water agreements, create winners and losers domestically; therefore, they generate
supporters and opponents, exactly as in the case of domestic reforms. The internal struggle be-
tween these groups shapes the possibility and nature of international cooperative agreements
among basin riparian states (Milner, 1997).

The political economy of domestic water reforms

Because of the different physical characteristics of water systems and the various institutional and
cultural frameworks within which water policies have to perform, considerable variation remains
among reforms in different countries. Such differences include the reformed items, the pace at
which countries are moving toward implementing reforms, the level of the reform and the degree
of targeting of environmental and social objectives. As one would expect, political pressure fre-
quently affects the process. Political influence on development in the water sector has often led
to unforeseen social and economic consequences.

Reforms in the water sector can be expressed either in terms of monetary values (e.g., higher or
lower prices) or quantity of water (e.g., higher quotas, or more hours of supply) or improved level
of the service (e.g., cleaner water) provided to various consumers or producers (interest groups).
Therefore, each reform can be described as a set of physical and monetary values, relevant to a
particular interest group. Since reforms are usually associated with changes in status quo, the
values of the reform parameters can be expressed in terms of incremental change between the
status quo and the (potential) implementation level of the reform. The larger this increment
(positive or negative), the higher are the stakes the group will attach to the reform (supporting or
opposing).

14 As reported in Kiraboglu and Onver (2000:316), Turkey claims that Iraq has first to improve its water use effi-
ciency in the irrigation sector to an acceptable level before claiming additional basin water.
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The political factors affecting the process of implementing a reform are not less important than
the reform objectives. Most frequently, careful packaging and proper sequencing of reform in-
terventions may lead to more acceptable and successful reforms. Examples of several country-
level reforms in the water sector can be found in Dinar A. (2000), and are summarized later in the
paper. In the following sections we will discuss the importance of each step in the process.

Identification of the affected groups and the reforms

Potential losers and winners should be identified at the outset. Possible interest groups include
the various sectors, such as irrigation, residential, industrial, and environment. Then within each
sector distinction may be made between rich and poor, big and small, etc... For a reform to be
endorsed by a given group, its incremental welfare should be positive. For a reform to be en-
dorsed by a number of groups, the incremental welfare for each combination of groups should not
be lower than the sum of welfare values of all individual groups that support the reform.

Groups' influence on the reforms

Institutional reforms, such as pricing, or right assignments, or privatization, are associated with
changes in the distribution of power and benefits, and inevitably create considerable political op-
position. The conventional view of institutional change is that either it is in the interest of eco-
nomic efficiency or it merely redistributes income (Bromley 1989). In this regard, interest
groups form and attempt to influence the decision making process so that the end result best
serves their interests. Powerful political groups may slow, divert, or even stop an a priori desir-
able reform. The larger the number of parties with opposed interests and/or with similar influ-
ence of reciprocal magnitude, the more complicated the implementation process is likely to be.

It is expected that both political opposition on the part of some parties, and political support on
the part of other parties will affect the reforms. Active opposition or support can affect the level
of achievement and the time frame for implementation of a particular reform. The actual
achievement level of the reform will be the outcome of that process.15 There are various means
by which parties interfere in the reform's implementation process. It should be noted that some
parties may support or oppose a given reform in a passive way.

15 Other potential determinants of performance outcome include variables such as implementation capacity, the
policy environment, resource endowments and its initial allocations, the overall economic environment, and
natural factors.
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Groups' transaction cost of influencing reforms' level of achievement

The cost of influencing for a particular party is a function of its existing political power, and of
the magnitude of change it wishes to obtain in the proposed reform. Parties can influence policy
makers by demonstrations, by meetings and presentation of their political positions, or simply by
monetary means of future support of a policy maker that affect his/her immediate decision.
Parties have relative advantages in influencing a reform. Different groups may have different
costs associated with a similar activity leading to the same level of influence. The characteristics
that affect the relative advantages of that group may include the organizational level of the group
and the concentration of the group members in strategic locations.

The level of reform achievement

To determine the level of achievement of the reform, one needs to define impact variables rele-
vant for the reform. This, of course is not an easy task. There is also a time perspective that has
to pass before one can return to the country and measure level of achievement. If done it too
early, it may not capture any level of achievement and erroneously lead to a conclusion that the
reform failed.

Politics of regional / International water sharing arrangements

There are 276 river basins in the world that are shared by two or more riparian states. This makes
states interdependent on one another in terms of water use and water development projects.
Therefore, any unilateral action taken by one state, as opposed to a cooperative action, in terms of
water use or project development, may mean the difference between peaceful and conflicting re-
lations over the shared source of water. The situation becomes even more complicated as geo-
graphic locations of riparian states affect the relationship, as political and economic aspects such
as domestic politics and military power are factored in, and as historic use and projected demand
and utilization among parties conflict. All in all, in regions where water is extremely scarce or in
regions where water is distributed unequally, water availability may become a security concern.
All these factors deem the water conflict equation a very complex one and thus may provide ob-
stacles to an arrangement for the sharing of the resource (Dinar S., 2000). While only seven mi-
nor skirmishes have been waged over water, cases of conflict and tension are numerous (Hamner
and Wolf, 1998 in Green Cross International 2000:55; Wolf et al., 2001).

In the Euphrates-Tigris basin, for example, tensions in 1975 and in 1990 (over the filling of the
Ataturk Reservoir) brought Turkey, Syria and Iraq to the verge of armed conflict by the different
riparian states (Kibaroglu and Unver, 2000:319). In addition, in 1988 Mauritania and Senegal
were also in the midst of a serious water-related conflict over traditional territorial arrangements
and state boundaries that impacted water sources (Green Cross International, 2000:84 and 95).
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To understand the reasons and prospects of such conflicts it is best to look at other concepts that
affect peace as part of the security equation, that include cooperation and negotiation in addition
to war and conflict. That said, on the one hand one must consider the many variables that affect
security issues in addition to water. Conflict and instability among nations is not necessarily
caused by a water conflict among the nations involved. In the sense that the water conflict can't
be regarded as the ultimate variable for the cause of conflict (but rather is due to domestic and re-
gional causes) water is a dependent variable. In the case of the Mountain Aquifer in the Jordan
Basin and the Ganges-Brhamaputra-Mhagna Basin, the conflict over water exacerbates the al-
ready existent political conflict among the respective nations or was caused by the political con-
flict. However, while water is not the sole cause for instability, an attempt to manage the politi-
cal conflict without an attempt to resolve the water conflict will result in failure on the political
front (Dinar S., 2000).

On the other hand, if conflict among nations is initiated solely by a disagreement regarding the
utilization of a critical resource, such as water, security may be undermined. At the same time if
negotiations over that strategic resource among nations fail, security may also be undermined. In
the Tigris-Euphrates basin the independence of water in relation to the regional security is also
apparent. While Turkey, Syria and Iraq have had historical differences, the water issue has exac-
erbated the tensions among them to near armed conflict as was mentioned above. The other
manner in which we can appreciate the independence of water in relation to security is a party's
realization that cooperation over water may lead to cooperation in other domains. In the Mekong
Basin, the concerned parties regarded water as a mechanism to foster regional peace and devel-
opment, while in the Jordan River Basin, the United States regarded cooperation over water by
the parties as a mechanism to initiate peace in the region (Dinar S., 2000).

The struggle to gain access to water (often a strategic or critical resource) has always been one of
the main concerns of states. The intensity of the conflict over freshwater are determined by (a)
the degree of scarcity, mismanagement and/or misallocation of water in various sub-basins; (b)
the fact that water respects no political boundaries and is often shared among two or more states
making them interdependent on one another; (c) the geographic and historical criteria of water
ownership vis-a-vis states; (d) the protracted conflict that underlies the water conflict (e) the
amount of alternative sources or options to a negotiated agreement and the desperation of the par-
ties to an agreement; and (f) the relative power of the parties (see also Gleick, 1998; Dinar A. and
Wolf, 1997). As such, by itself, the unequal distribution or scarcity of water does not necessarily
lead to interstate conflict. It is, however, when severe scarcities of water are experienced or an-
ticipated by one or more states, or when water is perceived to be overexploited or degraded by
others at a cost to oneself, that states may become prone to conflict or instability (Elhance,
1999:4).

Water not only respects no political boundaries but also does not discriminate among strong and
weak parties. This means that the weakest party, militarily and economically, may be in control


