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Preface

As in the well-known saying, referred by some as the Socratic paradox, it has indeed
been such a paradoxical phenomenon that learning, in fact the most intensive learning I
have experienced by far, has made me know how little, if anything, I know.

I commenced this doctoral research with the idea that I would learn exactly how to
solve some critical life challenges, at least how to make a contribution to solving some
part of a challenge. For me, the critical life challenge to solution of which I want to
contribute has been related to the story of the Aral Sea. No matter how well you know
the story and say that given the circumstances there is hardly anything to be surprised
about, it is still astonishing what human made to the once flourishing and the fourth
largest lake of the world in a matter of just 40-50 years. My bit as I thought was to
develop benefit sharing options to facilitate cooperation among countries sharing the
Aral Sea basin. Very soon I realized how advanced the relationship among these
countries already was and how ignoring it would be from me to develop a simplistic
model without taking into account as much of available knowledge as possible. I
realized that almost the entire history of water development in the region could be seen
as benefit sharing. Then the question became what we could learn from the past and
existing benefit sharing before suggesting another layer of enthusiastic options on top.
What can we learn about reasons that led to unwanted results, how could they be
prevented and what are the key drivers determining various outcomes, not only those
promising quick short-term benefits but also those defining long-term fundamental
transformations? This thesis I hope clarifies these questions at least to some degree.

[ am greatly indebted to my advisor Prof. Dr. Volkmar Hartje, Head at the Chair of
Landscape Economics of Technical University of Berlin, who saw me as a trustworthy
candidate when we first communicated via email in 2011. Discussions with him were
instrumental both in understanding how I could put together my motivation, knowledge
and experience into a feasible research proposal at the initial stage, and in re-thinking
and adjusting my approach as I was progressing and discovering a great deal of
nuances. Prof. Hartje has a vast experience in applying economic instruments to natural
resources management, it has been a privilege to learn from him and I am grateful for
his wisdom, solution-oriented attitude, patience and support whenever I approached
him for advice.

I am also grateful to Prof. Dr. Stephan Pauleit of Technical University of Munich who
forwarded my interest to Prof. Dr. Stefan Heiland of Technical University of Berlin,
and I am grateful to Prof. Heiland who in turn put me in contact with Prof. Hartje. Of
course, the chain of “who-led-to-what” could go on but I find it very important to
acknowledge those who despite their objectively busy schedules manage to find time to
respond to those looking for opportunities like I was back then.

Contacting and later meeting Dr. Kai Wegerich, whom a recent study with meta-
analysis found as the most published and cited scholar in the field of water resources
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management in Central Asia, indeed was one of the most decisive points for this
research. In 2013 Dr. Wegerich introduced me to the Ferghana Valley and to the
research at the International Water Management Institute (IWMI) being conducted and
accumulated at the time. Ever since I have been privileged to work with Dr. Wegerich,
to enjoy his exceptional support, to learn from his extensive experience and stimulating
discussions we had throughout these years. I am also thankful to Dr. Jusipbek
Kazbekov whom I was fortunate to meet during my internship at the IWMI. Dr.
Kazbekov is a rare expert who knows both sides: peculiarities from within the region as
he was born, grew up there and studied water resources of the region for the most part
of his career, and global perspectives as he has a well recognized and long experience
in international research. Dr. Kazbekov has been one of the most understanding and
supportive persons during these years. Furthermore, I thank the entire IWMI Central
Asia team (in alphabetical order): Indira Akramova, Oyture Anarbekov, Ilhom Babaev,
Davron Eshmuratov, Zafar Gafurov, Kahramon Jumaboyev, Firdavs Kabilov, Dr.
Akmal Karimov, Nozilakhon Mukhamedova, Dr. Mariya Pak, Alexander Platonov,
IIshat Tukhvatullin and Murat Yakubov, all of whom have welcomed me as a friend
during my stays in Tashkent.

I am very thankful to Prof. Dr. Insa Theesfeld, Head at the Chair of Agricultural,
Environmental and Food Policy of Martin-Luther University Halle-Wittenberg, who
kindly agreed to serve as the second advisor of my research. Prof. Theesfeld is one of
the leading scholars in institutional economics and commons research, visiting scholar
of Ostrom’s workshop, council member of the International Association for the Study
of the Commons. I have been learning a lot from how Prof. Theesfeld can find ways to
frame key points so clearly even when things appear too complex. Prof. Theesfeld’s
feedback on a number of aspects of my research has greatly helped me to develop my
ideas further. She is also one of the most thoughtful persons I have met in the way how
much care she puts into collaboration with her colleagues and students.

I was also very fortunate to have met Prof. Dr. Christian von Hirschhausen and Markus
Siehlow, and their team at the Workgroup for Infrastructure Policy at Technical
University of Berlin. They have one of the most dynamic teams I have seen by far with
an impressive portfolio of research projects running on levels of cutting-edge
sophistication. They have showed nothing but support and interest in collaboration
since | joined their modeling project in 2012.

I would like to thank Prof. Dr. Rashid Kulmatov of National University of Uzbekistan. |
met him during my studies in Budapest where he presented his research on various
perspectives of managing water resources in the Aral Sea basin. He has always
supported me ever since encouraging to continue pursuing my interest in the subject
and sharing his knowledge and wisdom.

I thank Dr. Nodir Djanibekov, whom I met at a Conference he organized in Halle in
2014. Dr. Djanibekov is one of the most hard working researchers I have met, he is very
talented in communicating his ideas, too, and is rightly one of the central figures in
research related to agricultural water and land economics in Central Asia. I appreciate
his personal support and I am grateful for his interest in my research and continuously
encouraging me to present my findings to a wider audience.



I am grateful to the German Academic Exchange Service (DAAD) for their funding
support and giving me the luxury of time to work on this subject for four years. Along
the way, my work benefited from discussions with experts and policy makers at a
number of international conferences and workshops. I would like to acknowledge also
the funding support which made my participation in these events possible. I thank (in
chronological order) Stockholm International Water Institute (SIWI) for selecting my
work for presentation at the World Water Week 2013 in Stockholm and supporting my
participation, Leibniz Institute of Agricultural Development in Transition Economies
(IAMO) for selecting my work for presentation at the 2014 Conference in Halle and
supporting my participation, the International Association for the Study of the
Commons for selecting my work for presentation at the 15" Biannual Global
Conference of the Commons in Edmonton, Alberta in 2015 and Friends of TU for
supporting my participation, the Summer University at Central European University for
selecting my work for presentation at the 2015 Workshop on ICTs and Water Security
in Budapest and supporting my participation, IAMO for selecting my work for
presentation at the 2016 Inter-Conference Symposium in Almaty, and the Local
Organizing Committee of the 7" International Conference on Water Resources and
Environment Research (ICWRER) for selecting my work for presentation at the
ICWRER2016 in Kyoto and supporting my participation. Special thanks to the
ICWRER’s Awards Committee who selected me and my contribution for the Takasao
Memorial Prize.

I have enjoyed my doctoral research being based at Technical University of Berlin, and
the team at our Chair has made it especially memorable. I thank (in alphabetical order)
Dr. Nirlamlya Choudhury, Gero Coppel, Dr. Alexandra Dehnhardt, Andreas Horbat,
particularly, Dr. Dennis Kalisch, with whom I shared the office and enjoyed a countless
number of stimulating conversations, Nina Kruse, Miro Mandelkow, Dr. Juergen
Meyerhoff, Malte Oehlmann, Isa Ottmers, Ralph Riedl, Phillip Schaegner, Anna
Schaetzlein, Simon Siewert, Vlatko Vilovic and Dr. Henry Wuestemann for the support
during my stay here. I am also very thankful to Malte for his help with preparing the
German version of the thesis summary.

Finally, enduring support from my friends and family has been crucial. I am deeply
grateful to every one of them. I am grateful to my wife, Nadia, particularly for
volunteering to process the figures of Chapter 1 and 5 to improve their quality but way
more for continuous encouragement and support especially at most difficult times.

With sincere appreciation,
[Ikhom Soliev
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Summary

In the light of growing global water crises, benefit sharing has been increasingly
suggested to transform a potential conflict over transboundary water resources into an
opportunity to enhance cooperation and therefore turn the zero-sum game into a positive
sum.

This thesis argues that a rigorous and multi-level institutional analysis is needed for
making benefit sharing a success. First, the thesis analyzes the long-term dynamics of
transboundary institutions governing water and land in the Ferghana Valley, Central
Asia. The specific attention is paid to the sources leading to establishment and shifts in
institutions on different levels and implications for the ways costs and benefits from
transboundary projects are shared as a result. Second, it is argued that four groups of
identified indirect costs as well as direct operational and maintenance costs need to be
better integrated into benefit sharing arrangements for these new arrangements to be
sustainable in the long run. The four groups of indirect costs of benefit sharing include:
costs related to equity of sharing as well as toward affected population, costs to the
environment, increased transaction costs due to complexity of issue linkages, as well as
costs as a result of possible misuse of asymmetric issue linkages. Finally, key sources of
path dependency are examined to understand the degree of change in reallocation under
various socio-economic, techno-environmental and institutional conditions. It is
identified that interplay among vested interests, infrastructure control and network
effects will determine how far the economic rationale of benefit sharing, which
envisages reallocation of water resources to more beneficial uses, can be satisfied.

A large collection of data representing interaction and decisions among riparians in the
Ferghana Valley on international, national and sub-national levels such as agreements,
protocols and correspondence is analyzed for the last 100 years. In addition, budget
reports of the Ferghana province water management department from 1978 to 2010 are
analyzed to identify operational and maintenance costs related to transboundary benefit
sharing arrangements in a systematic way. Evidence is presented on institutional
arrangements to property rights, sharing criteria, governance structures and allocative
efficiency to identify (1) how institutions affecting water and land development projects
with shared benefits evolved over the last century and (2) how institutional and
infrastructure linkages established earlier affect cooperative solutions proposed at
present.

The research demonstrated that benefit sharing indeed helped to facilitate negotiation
and achieve win-win solutions. However, focusing on short-term opportunities made
future negotiations less effective. Unaccounted path dependency and accumulated
tension in risk categories burst during later negotiations leading to disagreements on
various degrees. Hence, should reforms aimed at achieving water security and
facilitating transboundary cooperation pursue solutions stable in the long-run and use
benefit sharing as an approach, its risks and costs must be taken into account. Finally,
the findings of the thesis stress that in an environment of high institutional complexity
making benefit sharing a success requires a correspondingly high level of personnel and
technical capacity of involved actors to understand and cope with complex challenges.

vil



Zusammenfassung

Im Lichte der wachsenden globalen Wasserkrise wird Benefit Sharing zunehmend als
eine Moglichkeit angesehen, potenzielle grenziiberschreitende Konflikte um
Wasserressourcen in Kooperationen zu transformieren und somit aus einem Null-
Summen-Spiel ein Positiv-Summen-Spiel zu machen.

Die vorliegende Dissertation zeigt, dass eine strikte Mehr-Ebenen-Institutionenanalyse
ndtig ist, um ein erfolgreiches Benefit Sharing zu gewéhrleisten. In einem ersten Schritt
wird die langfristige Entwicklungsdynamik grenziiberschreitender Institutionen
analysiert, welche die Land- und Wassernutzung im Ferghana Tal, Zentralasien regeln.
Besondere Aufmerksamkeit wird hierbei denjenigen Ursachen gewidmet, die zur
Etablierung und Verdnderung von Institutionen auf verschiedenen Ebenen beigetragen
haben. Zudem werden die hieraus resultierenden Konsequenzen fiir die Aufteilung
grenziiberschreitender Kosten und Nutzen analysiert. Im nédchsten Schritt wird
herausgestellt, dass es fiir einen nachhaltigen Erfolg des Benefit Sharings notwendig ist,
die indirekten Kosten sowie direkte Betriebs- und Wartungskosten in Benefit Sharing-
Abkommen zu integrieren. Die vier Arten indirekter Kosten beinhalten Kosten einer
gerechten Aufteilung auf lokaler und zwischenstaatlicher Ebene, Umweltkosten,
gestiegene Transaktionskosten aufgrund komplexer Paketlosungen (issue linkages)
sowie Kosten, welche durch einen moglichen Missbrauch von asymmetrischer
Paketlosungen hervorgerufen werden. AbschlieBend werden wichtige Ursachen einer
Pfadabhingigkeit untersucht, um der Verdnderungsgrad einer Umverteilung unter
verschiedenen  sozi-Okonomischen,  umwelttechnischen  und  institutionellen
Bedingungen zu erfassen. Hierbei stellt sich heraus, dass das Zusammenspiel von
Eigeninteressen, Infrastruktursteuerung und Netzwerkeffekten determiniert, inwieweit
das 6konomische Rational des Benefit Sharings, welches eine vorteilhafte Umverteilung
von Wasserressourcen vorsieht, erreicht werden kann.

Im Rahmen der Arbeit wurde eine umfangreiche Sammlung von Daten wie
Ubereinkommen, Protokolle, Korrespondenzen, etc. hinsichtlich von Interaktionen und
Entscheidungen zwischen Anrainerstaaten des Ferghana Tals untersucht. Berticksichtigt
wurden hierbei Dokumente der letzten einhundert Jahre auf regionaler, nationaler und
internationaler Ebene. Des weiteren wurden Budgetberichte der Wassermanagement-
Abteilung der Ferghana-Provinz der Jahre 1978 bis 2010 untersucht, um Betriebs- und
Wartungskosten  beziiglich ~ grenziiberschreitender Benefit  Sharing-Abkommen
systematisch zu identifizieren. Es wird Evidenz zu institutionellen Vereinbarungen iiber
Eigentumsrechte, Sharing-Kriterien, Governance-Strukturen und Allokationseffizienz
prasentiert, um zu zeigen (1) wie Institutionen, welche Wasser- und
Landeentwicklungsprojekte mit geteiltem Nutzen beeinflussen, sich {iber die letzten
Jahrhundert herausgebildet haben, und (2) wie institutionelle und infrastrukturelle
Verbindungen, die zu einem fritheren Zeitpunkt etabliert wurden, gegenwirtig
vorgeschlagene kooperative Losungsansdtze beeinflussen.

Diese Dissertation zeigt, dass Benefit Sharing in der Tat geholfen hat Verhandlungen zu
ermdglichen und zu Win-Win-Ldsungen zu fiihren. Hierbei zeigt sich jedoch auch, das
ein Fokus auf kurzfristigen Nutzen die Effektivitidt anschieBender Verhandlungen
vermindert hat. Unberiicksichtigte Pfadabhéngigkeiten und tiber die Zeit aufgestaute
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Spannungen in verschiedenen Risikokategorien fithren zu Meinungsverschiedenheiten
auf verschiedenen Ebenen. Hieraus ergibt sich, dass Risiken und Kosten des Benefit
Sharings bei zukiinftigen Reformen, die darauf abzielen, langfristig stabile
Wassersicherheit herzustellen und Losungen grenziiberschreitender Kooperationen zu
ermoglichen,  beriicksichtigt werden  sollten.  AbschlieBend betont  diese
Forschungsarbeit, dass es im Umfeld einer hohen institutionellen Komplexitét fiir das
Gelingen des Benefit Sharings eines hohen MaBlen an technischer und personeller
Ausstattung bedarf, um die komplexen Herausforderungen zu verstehen und zu
bewiltigen.
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Chapter 1 1

1 Introduction

The thesis investigates the question of to what extent benefit sharing approach is
applicable to address the need for and implications of riparian water reallocation. This is
done through a multi-level institutional analysis of changing from a status quo to a new
allocation among riparians and the consequences thereof. A case of transboundary water
resources from Central Asia, regarded as one of the most complicated humanly devised
water management systems in the world (Raskin et al. 1992), is tested to understand
conditions for successful benefit sharing.

The remainder of this Chapter is structured as follows. First, the scene is set to shed
light on the intensifying need for riparian reallocations in the context of growing global
water crises. Then the benefit sharing approach is introduced as a potential solution to
the questions of riparian water reallocation. This is followed by introduction of the case
study area. The subsequent section describes the methodological-analytical approach
and what is meant by multi-level institutional analysis. The final section explains the
objectives of the thesis by setting specific research questions as well as their division
across the thesis.

1.1 The need for riparian water reallocation

From 2011 to 2015 the Annual Global Risks Reports of the World Economic Forum
identified water crises as one of the top global risks of our time while the Report in
2015 evaluated the potential crises as the risk with the highest impact. Transboundary
water resources — the focus of this research — constitute a significant share of global
water supply. There are 276 international river basins shared by two or more countries
covering almost half of the global surface. A total of 148 States include territory within
such basins. About 40% of the world population lives in transboundary basins and over
90% in a country that shares a transboundary river basin (UN Water 2013).



2 Chapter 1

Even under most optimistic scenarios, projections are such that dynamics in population
growth, development needs, and climate effects are to contribute to dramatic increases
in water scarcity in many parts of the globe, particularly in Africa, Asia and Latin
America already within a few decades (e.g. Alcamo et al. 2007; Davis et al. 2016). The
concerns have grown to an extent that achieving and maintaining water security is
viewed as detrimental to economic growth (Sadoff et al. 2015). In 2010 research
published in Nature (Vorosmarty et al. 2010: 555) warned that “nearly 80% of world’s
population is exposed to high levels of threat to water security” and a more recent study
(Munia et al. 2016) found that high water stress was already affecting at least 33%-51%
of population in transboundary river basins.

Reallocation of available freshwater resources comes forward almost universally as one
of the central prerequisites both for moving from water crisis to water security and
maintaining the existing water security in the face of changing circumstances (Ohlsson
and Turton 1999; Molle 2003). Naturally, when it comes to transboundary river basins
national response to water scarcity in one state might affect water uses in another and
lead to disagreements on various intensities as a result. More specific sources of such
disagreements may vary; the most commonly identified case is when upstream uses are
in conflict with downstream uses. The potential to solve such disagreements is often
affected by the nature of existing relations among riparian states. Trust in relations,
power constellation, riparian position and exploitation potential, physical and
institutional interdependencies are among those factors that can create both incentives
and disincentives to find and implement solutions. Differences in perceptions and
interpretations as to what is an “equitable and reasonable” sharing and what constitutes
a “significant harm”, if principles of international water law are to follow, are also
hardly helpful for moving towards solutions (Wegerich and Olsson 2010; Eckstein
2014a, 2014b). At the same time, relations over transboundary water resources might
have spillover effects in other areas of international relations. With growing pressure to
utilize more on the one hand and available supplies approaching their limits on the other
hand, competition and disputes over transboundary resources are likely to increase.

Against this background, the underlying debate can be grouped into two fundamental
questions: (i) how to facilitate cooperative actions when there are disagreements? and
(i) how to maintain cooperative relations? The aim of this thesis is to investigate how
benefit sharing, introduced in the next section, can address these two questions as an
approach based on an economic reasoning. Taking the approach which is based on an
economic reasoning, institutional and legal conditions affecting benefit sharing as well
as benefits from cooperation are examined by identifying the sources of incentives and
constraints on international, national and sub-national levels while taking into account
specifics of water use in different techno-environmental conditions. The thesis,
therefore, can be viewed as an interdisciplinary research at the interface of hydrology,
law and economics.
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Adapting from multiple sources, the following broad definitions are applied within this
thesis while more specific definitions are presented when addressing corresponding
specific aspects of the research. International or transboundary waters are freshwater
resources shared mostly across sovereign states and to some extent those crossing
administrative boundaries of states with sufficiently strong autonomy in decision
making. Hence, water resources crossing federal state boundaries might be also
considered as transboundary as long as authority in decision making largely rests with
these states. While conflict is understood as an interaction through which the status quo
allocation of the resource is contested, cooperation is viewed as an interaction aimed at
increasing gains from joint efforts. Finally, institutions are rules in use shaping the
incentives and constraints in interactions among riparian states, including those which
constitute organizations.

1.2 Benefit sharing: transforming the main question

The discourse on conflict and cooperation over transboundary water resources has
evolved significantly over the last three decades. Predictions in the early 1990s warned
about water becoming a source of wars in the 21% century (e.g. Starr 1991; Gleick 1993;
Homer-Dixon 1994). This was followed by empirical studies which by the late 1990s
showed that historically cooperation over transboundary waters had been far more
common than conflict (Wolf 1998). In the 2000s there has been growth in the literature
with optimistic and solution oriented views aimed at transforming cases with conflicting
interests over transboundary waters into an opportunity to foster cooperation (e.g.
Sadoff and Grey 2002, 2005; Phillips et al. 2006; Qaddumi 2008). Finally, a significant
contribution has been made by scholars reiterating the complexity of the transboundary
water management and highlighting co-existence of conflict and cooperation (Zeitoun
and Warner 2006; Zeitoun and Mirumachi 2008; Zeitoun et al. 2011; Zeitoun et al.
2016). Although the focus might have differed within the above approaches, there is a
universal recognition of the necessity to enhance and maintain cooperative actions over
transboundary water resources.

The solution oriented views of the 2000s resulted in re-invention of the benefit sharing
approach promoting its application in transboundary water management. The idea of the
approach replicates what had been known as “mutual gains” approach in the negotiation
research since 1980s (Fisher and Ury 1981) (Fig. 1). Sewell and Utton (1986: 201)
contrasted mutually gainful cooperation with “a great deal to lose from intransigence”
on the examples of United States — Canadian water disputes (Krutilla 1967). They stated
that focusing on rights prevented from mutually beneficial cooperation and that “some
major changes in attitude, accompanied by modifications in institutions” were needed
for cooperation to be facilitated.
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Fig. 1.1. Google Ngram trend analysis of phrase appearance in books 1950-2008

The idea of benefit sharing is to focus on potential benefits in negotiations over shared
waters rather than on limited quantities of water (e.g. Sadoff and Grey 2002). While
focusing on water quantity results in a zero-sum game, where one’s gain is another’s
loss, focusing on benefits opens up a wide range of additional options where win-win
becomes possible. The origins of the positive sum could be traced back to game
theoretical concepts such as Pareto improvement when utility is improved at least for
one user without harming any other users in an interaction with a set of users. Assuming
status quo allocation is contested or reallocation is needed for coping with water stress
in general, the benefit sharing approach transforms the main question of reallocation
from “who gets what” to “how to improve it for all” and therefore circumvent the very
conflict of the main reallocation question (Table 1).

Table 1.1. How benefit sharing approach transforms the main question of allocation

Approaches Water rights Benefit sharing
Focus On water quantities On benefits from water use and
allocation
Main question | What should be the shares? What could increase total net
benefits?
Debate focus Why certain shares? What are the options?
* According to existing * New infrastructure
agreements * Rearranging agreements
* Following principles of * Issue linkages:
international water law - with other sectors (energy,
* Due to the needs, opportunities, food, transport, etc.)
ambitions, etc. - with other basins
Likely outcome | Disagreements Agreements

Historically, the approach has helped to find mutually beneficial solutions among
riparians in a number of shared water basins around the world. With the 1961 Columbia
River Treaty (used as a successful example by many authors including Sewell and Utton
1986), the US succeeded to negotiate changes in Canada’s hydropower projects, where
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US would benefit from flood control while Canada would receive payments and
additional rights for diversions between the Columbia and Kootenai for hydropower
(Giordano and Wolf 2003). On the Senegal river, Senegal, Mali and Mauritania agreed
to share the development costs and benefits of joint infrastructure using a burden-
sharing formula (Hensengerth et al. 2012). The Lesotho Highlands Project on the
Orange-Senqu river basin involves direct payments for water, purchase agreements and
financing arrangements. Through cooperation on the Aswan High Dam on the Nile,
Egypt and Sudan succeeded to increase the water allocated to both countries. On the
Zambezi, ownership, costs and benefits of the Kariba dam are equally shared between
Zambia and Zimbabwe. India’s agreement with Nepal on the Mahakali river includes
cost sharing and a power purchase arrangement; India-Bhutan agreement on the Chukha
hydropower project includes payments made by India to Bhutan for power exports
(Klaphake 2006). Some non-dam centered examples include cases when riparians
achieved cooperation by making mutual concessions on several shared rivers (US and
Mexico; South Africa, Swaziland and Mozambique) or while connecting water-related
issues with issues outside the water sector (Klaphake 2006; Phillips et al. 2008).

1.2.1 Potential advantages of benefit sharing

Three important factors make benefit sharing powerful and attractive: the idea, the
scope and the forms of benefit sharing.

Benefit sharing enlarges the cake itself. As explained, the idea is to focus on broad
range of benefits from cooperation rather than on a limited quantity of water. Assuming
symbolically that water resources at any given time are “a shared cake” among the users,
the idea of the former is to allow enlarging the “cake” itself by re-arranging existing or
bringing in additional ingredients while the latter would focus on increasing the
individual shares inevitably leading to a zero-sum game. The definition of benefit
sharing, “any action designed to change the allocation of costs and benefits associated
with cooperation” (Sadoff and Grey 2005: p.3), practically embodies the answer to why
positive sum is possible. The term “any action” is very broad and completely shifts the
focus to action and cooperation (Klaphake 2006; Dombrowsky 2007; Turton 2008;
Qaddumi 2008; Phillips et al. 2006, 2008; Phillips 2009; Hensengerth et al. 2012).

Benefit sharing encourages thinking outside the box. The scope of “benefits” is also
broad, which in turn enables riparians to cooperate on the widest range of subjects.
Contrary to a more conventional perception of benefits in pure economic terms,
typology of benefit sharing (Sadoff and Grey 2002, 2005) widens this perspective and
covers the entire spectrum of benefits: environmental (benefits to the river) — Type 1,
economic (benefits from the river) — Type 2, political (costs reduced because of the
river) — Type 3 and catalytic (benefits beyond the river) — Type 4.
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Benefit sharing helps get things done collectively when they cannot be done alone.
There are clear mechanisms for developing concrete practical solutions, and the ways in
which benefit sharing can be arranged are plenty. Overall, they can be grouped into (1)
compensations — financial and in kind, and (2) issue linkages — where agreements are
reached by linking several issues, for example, connecting trade-offs on different rivers
or water sector with such sectors as energy, food, transport, or others essentially
resulting in exchange of mutually beneficial favors (e.g. Klaphake 2006; Dombrowsky
2007; Qaddumi 2008).

Generally, such broad understanding makes cooperation possible virtually at all times

and under any circumstances by multiplying cooperative opportunities (Sadoff and Grey
2002, 2005; Phillips et al. 2006, 2008; Phillips 2009).

1.2.2 Potential disadvantages of benefit sharing

Disadvantages of benefit sharing are largely overlooked in the literature. Even the title
of the concept includes the term “benefit” only and does not include the term “cost”.
There are at least four types of inter-connected risks which might seriously contribute to
increased costs (costs to reach and implement an agreed arrangement or development)
in the long run and hinder sustainability of benefit-sharing arrangements and
agreements.

Does benefit sharing result in equitable sharing? First, benefit sharing does not directly
address the distributional dilemma of transboundary water relations (Wolf 1999) and it
is likely that it will only postpone disagreements over shares. As Sadoff et al. (2008:
p-29) note historically “the benefits derived from water development have generally not
been shared equitably”. In calculating benefits, given the often-complex nature of
shared water resources, the distributional problem might get further complicated, as the
calculation of benefits would require additional consent between riparians at least on
quantification methods where one would need to put agreed values to all types of
benefits. Clearly, complexity increases with attempts to calculate non-economic benefits
(see above Types 1, 3, 4). In addition to the unresolved issue of equitable and
reasonable sharing between riparians, there is still not enough research on long-term
implications of sharing benefits from developments towards local populations
(Dombrowsky et al. 2014).

Does benefit sharing address environmental impact? History is rich in examples of how
developments on shared river basins (e.g. irrigation, hydropower projects) led to
degraded natural environments. Here, the risk emerges with the fact that the potential
environmental impact from developments on shared waters is often not immediate and
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therefore prone to be underestimated, especially when projects gain strategic importance
for the national economies (Tarlock and Wouters 2007; Hensengerth et al. 2012). This
can be also seen as a question of equitable sharing in the sense that addressing
environmental impact is crucial for distribution of benefits across generations.
Hensengerth et al. (2012) analyzing benefit sharing in five dams on transboundary
rivers (Senegal, Columbia, Orange-Senqu, Nile and Zambezi) highlighted that “the
neglect of negative social and environmental concern may lead to conflict and lengthy
renegotiations at a later stage”.

Does benefit sharing increase complexity? This specifically relates to issue linkages
with other sectors and other basins. When one complex resource system is linked to
other similarly complex resource systems, difficulties in enforcement of agreed
arrangements might impede realization of the intended benefits. Transaction costs
normally increase when there are more parties involved already during negotiation, with
greater scope of issues and larger group of actors and users involved, implementation
will become costlier requiring increased coordination.

Does benefit sharing prevent abuse of power? Riparians might be tempted by what can
appear as short-term benefits and agree to arrangements that can pre-define or limit the
range of decisions in the long term. A riparian with a more advantageous position on
some issues might impose its solutions on other issues (Dombrowsky 2007). A recent
study (Tawfik 2015) on the Grand Ethiopian Renaissance Dam (GERD) concluded that
the new dam seen as a project with shared benefits might significantly shift the balance
of power within the Nile, however, might not necessarily result in establishment of an
equitable regime. In addition, in relation to the previous risks, it seems it is still unclear
whether and how the GERD will address the potential negative impact on the lives of
affected population downstream as well as potential environmental consequences.

Overall, the potential disadvantages associated with benefit sharing are related to
implementation — sustaining cooperation and benefits thereof, as the approach itself is
rather focused on achieving or facilitating cooperation. The latter also can be seen from
the fact that the earlier mutual gains approach (Fisher and Ury 1981) focused on
achieving “yes” in negotiation with much less emphasis on implementation of agreed
terms.

1.3 The specifics of transboundary water challenges in the Ferghana
Valley, the Syr Darya Basin of Central Asia

The Syr Darya is one of the two large rivers in the Aral Sea basin in Central Asia, which
Raskin et al. (1992: 57) described as “one of the most complicated human water
development systems in the world”. The river basin is shared among Kazakhstan,
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Kyrgyzstan, Tajikistan and Uzbekistan and is often analyzed according to “water-use
regions” or “irrigation districts” (Fig. 1.2). The river originates in the east within the
mountainous territories of Kyrgyzstan, two main tributaries — Naryn and Karadarya —
cross to Uzbekistan and form the Syr Darya river which then flows through Tajikistan
before returning to Uzbekistan. Finally, from Uzbekistan, the Syr Darya crosses to
Kazakhstan and continues till it reaches the northern part of the Aral Sea. The causes
and factors for emerging transboundary disagreements, including classic examples such
as competition to expand irrigated lands, upstream hydropower versus downstream
irrigation interests, role of institutional settings and third party organizations have been
studied in great depth (Abbink et al. 2009; Antipova et al. 2002; Dinar et al. 2007,
Granit et al. 2010; Keith and McKinney 1997; Linn et al. 2005; Micklin 2007; PA
Consulting 2002; Raskin et al. 1992; Sharma et al. 2004a, 2004b; Teasley and
McKinney 2011; UNDP 2009; UNECE 2011; Frenken 2013).

Central Asia

KAZAKHSTAN

UZBEKISTAN

_m——

[ TAIIKISTAN = ~ ~T :

Fig. 1.2. The Syr Darya River Basin and the Ferghana Valley

The major source of disagreements lies around operation of the Toktogul Reservoir
(with active storage capacity of 14 billion cubic meters) located in the territory of
upstream Kyrgyzstan. Constructed when all of the basin countries were part of the
Soviet Union (or Union of Soviet Socialistic Republics — USSR), the Toktogul was
planned to work in an irrigation mode — storing in winter and releasing in summer.
After the collapse of the Soviet Union and independence of the Republics in 1991,
upstream Kyrgyzstan suffering from severe winter energy deficits unilaterally started to
operate the Toktogul in an energy mode — releasing more in winter (Fig. 1.3) which
resulted in fundamental changes in seasonal proportions of releases (Fig. 1.4). That was
despite the agreement of the Central Asian states from 1992 to adhere to the pre-
independence arrangements. Obviously, the change to the energy mode had serious
implications for downstream irrigation.
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Fig. 1.3. Seasonal dynamics in releases from the Toktogul Reservoir between 1975 and
2008. Source: Sokolov (2015)
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Fig. 1.4. Seasonal dynamics in releases from the Toktogul Reservoir between 1975 and
2008 in proportions. Source: Sokolov (2015)

A new Syr Darya Framework Agreement was concluded in 1998, whereby it was agreed
that downstream Kazakhstan and Uzbekistan would purchase from Kyrgyzstan
electricity produced during summer and provide gas to Kyrgyzstan during winter as
compensation. Tajikistan joined the agreement in 1999. Although the 1998 Agreement
was seen as a successful step at the beginning, the states could not agree on price
mechanisms and perceptions increasingly differed as to what constitutes a reasonable
arrangement.

Recently cooperative solutions have been suggested to balance the upstream energy and
downstream irrigation needs of the riparians in the Syr Darya basin through new benefit
sharing options (Teasley and McKinney 2011). However, implementation of these
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options is seen problematic as the suggested solutions lack analysis at least in two
important dimensions: analysis of sub-national level relations and historical-institutional
developments affecting the present transboundary water interaction in the basin.

Recent research has brought attention to a great concentration of small transboundary
tributaries (STTs) and small transboundary infrastructure (canals, pump stations and
small reservoirs) in the Ferghana Valley of the Syr Darya Basin (Dukhovny et al. 2011;
Wegerich et al. 2012a; Wegerich et al. 2012b; Wegerich et al. 2012c; Pak et al. 2014;
Pak and Wegerich 2014; Platonov et al. 2014; Wegerich 2014). The research findings
highlighted that there was a “significant difference between the centre [national level
and main basin] and the periphery [the meso or province level and small transboundary
tributaries and infrastructure]” (Wegerich et al. 2012a: 541). Cooperation on the meso
level was not seen as problematic as at the national level. In addition, because of the
complex geographic situation there is overall no clear up- and downstream distinction
possible, but rather a geographic unity of highly interdependent and interlinked
infrastructure (Wegerich et al. 2012b).

Nevertheless, it is possible to distinguish according to some sub-units which coincide
neither with national nor with former irrigation district boundaries (Wegerich et al.
2012c). The research showed cooperation on transboundary infrastructure (operation
and maintenance), compensation from different transboundary sources, electricity
transfers and property rights on infrastructure. As one of the main challenges, the
research identified the absence of a clear legal basis and border crossing (Wegerich et
al. 2012a, 2012c). The study of Pak et al. (2014) drew attention to the historic
development of conflicts and cooperation on one STT, the Isfara river. The research
highlighted that because of upstream agricultural development agreements were often
changed and adaptive solutions were mainly found in water compensation from other
sources. Hence, the complexity of water infrastructure and water sharing increased.
Because agreements were highly specific (in terms of water sharing) as well as the
technical capability and overall water control were not sufficiently advanced the
agreements failed.

Further, Pak and Wegerich (2014) explored the history of transboundary infrastructure
development with a focus on small and medium dams within the Ferghana Valley. The
research highlighted that demand for new infrastructure was driven by the riparian states
and involved land exchanges, but also complex structures of separating land ownership
from property ownership of infrastructure. Hence, already during the Soviet Union
republican borders mattered. Overall, the existing research emphasized the need for
analysis of the big picture integrating understanding of sharing arrangements on wider
international and national levels with those on a lower province level.
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1.4 Framework of multi-level institutional analysis

It has been argued that institutions, understood as both formal and informal “rules in use”
often determine whether and to what extent benefits from cooperation can be realized as
intended, and whether the risks can be managed effectively (Ostrom 1990; North 1990;
Williamson 1998). An example is demonstrated by Dombrowsky (2009) who analyzed
conditions related to property rights to see whether benefit sharing can cope with the
challenges of international water law. Sadoff and Grey (2005) acknowledge the
fundamental principles of international water law — equitable and reasonable use —
first established in the 1966 Helsinki Rules and codified in the 1997 United Nations
(UN) Convention on the Law of the Non-navigable Uses of International Watercourses.
However, they propose the benefit sharing approach as an alternative. Dombrowsky
(2009) disproved it as an alternative approach showing the importance of underlying
property rights if mutual benefits to be achieved and suggested that the approach could
be rather complementary in certain cases. However, Dombrowsky (2009) analyzes
property rights only and there is still little research on a broader set of institutions
affecting benefit sharing.

In this study, institutional analysis is applied to understand whether institutional
environment is set “right” for effective implementation of agreed benefit-sharing
arrangements and developments. Several scholars highlighted importance of
distinguishing between different levels of institutions (e.g. Ostrom 1990; Williamson
1998; Pahl-Wostl 2009). Works by Ostrom explain that there are operational institutions
for day-to-day operation, policy institutions defining/affecting rules for operational
institutions and constitutional institutions — decision-making for policy institutions
(Ostrom 1990, 2005). Ostrom has effectively disproved Hardin’s model on tragedy of
commons showing that the level of analysis was limited to the operational level (Ostrom
1990). North (1990, 1995, 2005) also emphasized the need to study complex problems
on more than any single analytical level to make developments and policies effective.

While most of institutional analysis of this thesis builds on these works collectively,
specific attention is given to Williamson’s (1998) framework of analytical levels due to
its emphasis on transaction costs that can explain costs associated with benefit sharing
(Chapter 2) and suggested time horizons (which to the author’s knowledge are not
explicitly suggested by others). Williamson’s (1998) framework distinguishes four
levels of institutional analysis along with approximate frequency at which these
institutions are established. These are informal institutions such as customs, traditions,
norms — (highest) Level 1, formal institutions defining the rules such as polity,
autonomy in decision-making and property rights — Level 2, governance institutions
such as formation of main principles and organizations — Level 3, institutions for
resource efficiency such as incentives to continuously improve marginal benefits—
(lowest) Level 4.
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Using such multi-level analysis is advantageous at least for the following reasons. First,
it allows an adequate processing of the level of complexity faced in managing shared
water resources. Along the property rights associated with water and land resources as
well as infrastructure, it will be possible to examine a broader inventory of institutional
arrangements and their influence on benefit sharing. Second, it allows combining social,
environmental, economic, legal as well as power perspectives in analysis. Finally, it
allows integrating the crucial long-time perspective that studies on benefit sharing have
generally lacked by far.

1.5 Thesis objective and outline

The objective of this thesis is to investigate applicability of benefit sharing approach to
managing shared water resources in the Ferghana Valley, the Syr Darya basin. The
fundamental research questions are: what institutional conditions, how and why affect
benefits and benefit sharing in managing shared water resources and what are the
implications from short and long term perspectives?

To answer these questions research consisting of several steps has been undertaken.
First, having studied the available literature in the field (see Section 1.1 through 1.4)
efforts have been made to acquire data which would allow building a maximum level of
knowledge regarding present and past transboundary water relations in Central Asia
with particular focus on the study area — the Ferghana Valley, the Syr Darya basin.
Second, having acquired a large collection of data, an analysis has been conducted to
trace the origins of the institutional arrangements affecting water and land developments
with shared benefits. Third, implications of identified institutional arrangements are
studied in respect to the costs of transboundary benefit sharing as well as related to
water security in the Syr Darya basin. Fourth, based on the concept of path dependency
changes in formal and de-facto allocation decisions are studied to understand what
drivers determine the degree of change in riparian water allocation.

Each chapter of the thesis addresses a specific set of research questions. The questions
are provided below followed by a short overview of the corresponding chapter.

What are the existing institutional arrangements affecting the current state of
transboundary water relationship and benefit sharing in the Ferghana Valley?
What are the types and forms of benefit sharing and cost implications for
sustainability of transboundary cooperation in the long run? (Chapter 2)

Chapter 2 of this thesis traces back the origins of the institutional arrangements shaping
the current transboundary water relationship in the Ferghana Valley and Syr Darya
basin and argues that ignoring long-term relationship among riparians on the sub-
national level has been a significant obstacle in realization of the newer benefit sharing
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options. Clear definition of property rights and “rules in use” is a necessary condition if
benefits from cooperation are to be realized as intended (Ostrom 2009; Dombrowsky
2007). Chapter 2 brings forward rich details of polycentric relationship by analyzing
long-term record of fierce negotiations and cooperation among riparians on water and
land sharing arrangements in the Ferghana Valley for the period between 1917 and
2013. Agreements reached in different periods and patterns of implementation are
analyzed to reveal existing qualities of multi-level institutional structure governing
transboundary water relations.

What are the factors determining sustainable water security? Are issue linkages
among water, energy and food sectors through a nexus approach helpful for
achieving sustainable water security? What are the implications of demand and
supply side water security in the Syr Darya basin? (Chapter 3)

The importance of water security has gained prominence on the international water
agenda, but the focus seems to be directed towards water demand. An essential element
of water security 1s the functioning of public organizations responsible for water supply
through direct and indirect security approaches. Despite this, there has been a tendency
to overlook the water security strategies of these organizations as well as constraints on
their operation. Chapter 3 discusses the critical role of water supply in achieving
sustainable water security and presents two case studies from the Syr Darya basin on the
management of water supply for irrigated agriculture. The analysis concludes that
existing water supply bureaucracies need to be revitalized to effectively address key
challenges in water security.

What are the cost implications from issue linkages and compensation mechanisms
in a complex institutional environment? (Chapter 4)

While in the international literature water sharing in the Syr Darya Basin per past
agreements is widely portrayed as most benefiting Uzbekistan, here the dynamics of
water allocation within small transboundary tributaries in Ferghana Province show
Uzbekistan as benefiting least. The case study highlights that water allocation for
Uzbekistan within the tributaries has decreased over the years. Uzbekistan’s approach to
compensate for the reduced allocations by means of other water sources has had large
long-term cost implications for irrigated agriculture as well as the irrigation
bureaucracy. Chapter 4 carries on with contributing to the international debate on
benefit sharing in transboundary rivers. It highlights that costs should be incorporated
into the benefit-sharing approach, and therefore the focus on benefit sharing alone is
misguiding riparian states. Furthermore, Chapter 4 raises the need to reevaluate benefits,
since perceptions of potential benefits change over time.

How does ‘baggage’ in riparian relationship affect implementation of new
allocation agreements in adapting to new needs and challenges? (Chapter 5)
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The purpose of Chapter 5 is to analyze how socio-economic and techno-ecological
characteristics can lead to three different degrees of response in riparian water sharing
in the long run. A longitudinal study of five rivers in the Ferghana Valley is presented to
understand how riparians responded when they faced pressure to reallocate. The impact
of path dependency on the dynamics in transboundary water allocations is studied in a
systematic way. Therewith drivers of pressure that trigger a new formal agreement are
differentiated from sources of path dependency that lead to either pent-up pressure of
not even willingness to agree to a formal regulation or the resistance in the de-facto
implementation of the agreement. The analysis reveals three key sources of path
dependency: (i) vested interests, (ii) infrastructure control and (iii) network effects
which form the so called ‘baggage’ in relationship. Chapter 5 discusses the interplay
among these sources and corresponding impact on the short- and long-term outcomes.
Understanding of the existing ‘baggage’ in relations allows making predictions about a
likely degree of change or negotiation outcome under a certain combination of socio-
economic characteristics and institutional environment.

The remainder of the thesis is structured in the following way. Chapter 2 introduces to
the rich details of the study area and conceptualizes the costs of benefit sharing in
transboundary water management with evidence from the Ferghana Valley. It is
followed by Chapter 3 which examines water security in the Syr Darya basin. Chapter 4
provides a cost perspective on developments of lift irrigation as a result of earlier
benefit sharing arrangements and how these developments became unsustainable in the
long run. Chapter 5 identifies the impact of path dependency on transboundary water
allocation in a systematic way to be able to understand what makes reallocation a
success. Then the final chapter synthesizes findings of the research, discusses the major
implications for the set questions of the thesis and provides the author’s vision for
future research.
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Abstract: Ongoing discussions on water-energy-food nexus generally lack a historical
perspective and more rigorous institutional analysis. Scrutinizing a relatively mature benefit
sharing approach in the context of transboundary water management, the study shows how
such analysis can be implemented to facilitate understanding in an environment of high
institutional and resource complexity. Similar to system perspective within nexus, benefit
sharing is viewed as a positive sum approach capable of facilitating cooperation among
riparian parties by shifting the focus from the quantities of water to benefits derivable from
its use and allocation. While shared benefits from use and allocation are logical corollary of
the most fundamental principles of international water law, there are still many controversies
as to the conditions under which benefit sharing could serve best as an approach. Recently,
the approach has been receiving wider attention in the literature and is increasingly applied
in various basins to enhance negotiations. However, relatively little attention has been paid
to the costs associated with benefit sharing, particularly in the long run. The study provides
a number of concerns that have been likely overlooked in the literature and examines the
approach in the case of the Ferghana Valley shared by Kyrgyzstan, Tajikistan and
Uzbekistan utilizing data for the period from 1917 to 2013. Institutional analysis traces back
the origins of property rights of the transboundary infrastructure, shows cooperative
activities and fierce negotiations on various governance levels. The research discusses
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implications of the findings for the nexus debate and unveils at least four types of costs
associated with benefit sharing: (1) Costs related to equity of sharing (horizontal and
vertical); (2) Costs to the environment; (3) Transaction costs and risks of losing water
control; and (4) Costs as a result of likely misuse of issue linkages.

Keywords: transboundary water cooperation; equity; environment; water governance;
issue linkage; institutions; Central Asia

1. Introduction

In order to promote cooperation over shared water resources, it is important to highlight the potential
for cooperation including the broadest range of possible projects and benefits, options and choices
available to riparian parties. In doing so, institutional analysis can be helpful to identify both the accepted
norms, traditions, rules, principles and the modes of cooperation [1-3] which could generate greatest net
as well as individual benefits [4—11]. This study reviews the benefit sharing approach in the context of
international water management from institutional economic, social, environmental as well as power
relations perspectives. The major advantage of benefit sharing is its capacity to facilitate cooperation
among riparian parties by redirecting the focus from quantities of water to benefits derivable through its
use and allocation and therefore turning the zero sum game into a positive sum interaction [4—11].

The article looks into historical data to derive lessons for potential application of benefit sharing in
case of the Ferghana Valley, located in the upstream of the Syr Darya Basin and shared by Kyrgyzstan,
Tajikistan and Uzbekistan. The Valley is rich in transboundary water resources along with shared
infrastructure and because of the unity within one country in the past (until 1991 the republics were
soviet socialist republics (SSRs), part of the Union of Soviet Socialistic Republics (USSR), the republics
have a long history of relationship of initiating, implementing and maintaining the existing infrastructure
on various governance levels. We are mindful that the benefit sharing approach was proposed for
promoting cooperation among independent states, whereas the analysis in this article covers a period
prior to independence. This is done to allow deriving lessons for the countries in the long run, at the
same time possibly adding value to the research in application of the approach to riparians, which are
part of a federal structure as it was in case of the Soviet Union or are countries in transition.

Although debates on benefit sharing are not as young as those on water-energy-food nexus
(e.g., [12,13]), both seem to lack a rigorous historical and institutional perspective. This is at the very
core of our manuscript and the analytical approach presented here attempts to fill this gap and expand
understanding of the role of institutional settings in shaping the scope and effect of management
decisions while viewing these decisions as a process.

The article continues with providing an overview on benefit sharing, which is followed by a
background and methodology section. The analysis of the data has shown that there were five distinctive
periods, each with a significant shift in the way benefits from the shared water resources were shared
influenced by development of different formal and informal institutions (property rights, autonomy in
decision-making, sharing criteria, changes and interaction in governance institutions, interests and
priorities on different levels). While the prevailing approach has been to look at developments as before
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and after independence, findings of our research reveal the value of taking a more detailed look.
The results section is therefore structured into these five distinctive periods. Further, the discussion
section elaborates on major findings and attempts to systematize them. In the final section key
conclusions are provided on implications of the research on broader scholarship of managing shared
water resources as well as on possible constructive changes specifically in the Central Asian context.

2. Benefit Sharing—An Overview

In managing shared water resources, benefit sharing has been increasingly proposed as an approach
to move from unilateral to cooperative actions by showing greater benefits of doing so. The approach
not only redirects attention from volumes of water to benefits related to water, but also from pre-existing
tensions or disagreements to new developments and arrangements. However, for sustainability of
positive sum, it is central to ensure that the redirection of attention does not result in ignoring or
worsening of problems, overweighi