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Lectures’ Outlines and Reading Lists 
 
Prof. Ariel DINAR, University of California, Riverside, USA (School Coordinator) 
Topic: Economics of cooperation and treaty stability; impact of water scarcity and variability 
on stability of international agreements 
 
Lecture 1 (Monday) 
Economics of cooperation and treaty stability 
The typical cooperation arrangements as reflected in treaties are the physical allocations of the flow 
in the river between the riparian states that share the river.  However, there are several problems 
with such allocation when the flow in the river is not stable over time, such as is the case under 
climate change conditions.  In addition, due to political and hegemonic power relations some of the 
riparian states insist on physical allocations, which introduce basin-wide inefficiencies.  We will learn 
about two concepts: the flexible water sharing mechanism and the benefit transfer (income transfer) 
mechanism, which is associated with water trade, and review a couple of papers that demonstrated 
their use, various game theory and non-game theory allocation schemes, and measures for the 
stability of the arrangements. 
 
Reading: 
Kilgour, M. D. and A. Dinar, Flexible Water Sharing Within an International River Basin.  
Environmental and Resource Economics, 18(1):43-60, 2001. 
Dinar, A. and A. Wolf, Economic and Political Considerations in Regional Cooperation Models.  
Agricultural and Resource Economics Review, 26(1):7-22, 1997. 
Dinar, A. and A. Wolf, International Markets for Water and the Potential for Regional Cooperation: 
Economic and Political Perspectives in the Western Middle East.  Economic Development and 
Cultural Change, 43(1):43-66, 1994. 
Nigatu, G. and A. Dinar, Modeling Efficiency, Equity and Externality in the Eastern Nile River 
Basin, Water Science and Policy Center Working Paper 02-0611, June 2011. 
 
Lecture 2 (Monday) 
Impact of water scarcity and variability on stability of international agreements 
Scientists suggest that climate change will be reflected in changes in the hydrological cycle such that 
water supply is more variable, culminated also in extreme events of drought and floods with their 
devastating cost.  Most of the literature on impact of climate change of stability of agreements in 
international basins predicts an increase in conflicts both domestically and internationally.  We will 
show, using both economic models of river basins, and data on bilateral treaties that this is not 
necessarily the case and that increase in scarcity of water may lead to increase cooperation. 
 
Reading: 
Intelligence Community Assessment, Global Water Security, ICA 2012-08, February 2, 2102. 
 
Dinar, A., Climate Change and International Water: The Role of Strategic Alliances in Resource 
Allocation.  In: Policy and Strategic Behaviour in Water Resource Management. London: EarthScan, 
2009. 
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Dinar, A., B. Blankespoor, S. Dinar, and P. Kulukurasuriya,  Does Precipitation and Runoff 
Variability Affect Treaty Cooperation between States Sharing International Bilateral Rivers? 
Ecological Economics, 69(12):2508-2581, 2010. 
 
 
 
Prof. Shlomi DINAR, Florida International University, USA 
Topic: International water law, international relations and negotiations 
 
Lecture 3 (Tuesday) 
Hydro-politics 
Hydro-politics is the study of the politics of international freshwater. In particular, it investigates 
how political, socio-economic, and geographic variables (to name a few) may affect inter-state 
hydro-relations. In this regard the session will also consider how conflict and cooperation unfold in 
international river basins. To provide a more comprehensive view of hydro-politics, the session will 
consider a number of international river basins as well as a number of studies that have examined a 
set of hydro-political related hypotheses across a large universe of observations to make broader 
conclusions about international water, conflict, cooperation, and international water treaty 
formation. The session will also broadly discuss the relevance of international legal principles and 
international water law.   
 
Reading: 
Dinar, Shlomi. 2012. “The Geographical Dimensions of Hydro-politics: International Freshwater in 
the Middle East, North Africa, and Central Asia,” Eurasian Geography and Economics, V 53, 115-
142. 
Hensel, Paul, Sara McLaughlin Mitchell, Thomas Sowers. 2006. “Conflict Management of Riparian 
Disputes,” Political Geography, V 25, 383-411.  
Dinar, Shlomi, Ariel Dinar, Pradeep Kurukulasuriya. 2011. “Scarcity and Cooperation along 
International Rivers: An Empirical Assessment of Bilateral Treaties,” International Studies 
Quarterly, V 55, 1-25. 
 
Lecture 4 (Tuesday) 
International Water Treaty Design 
Given the large number of international water treaties, there has been great interest among scholars 
and policy-makers in how treaties are designed or how they can be better designed to foster inter-
state cooperation and coordination. The effects of climate change and subsequent water variability 
have also fostered discussions on how treaties may better deal with uncertainty and extreme water-
related events such as droughts and floods. This session will follow-up on the previous 
discussion/lecture regarding treaty formation and consider the make-up of water treaties and other  
 
relevant regimes, the various mechanisms often codified in such treaties, and the utility of different 
mechanisms given particular contexts and environments. 
 
Reading: 
De Stefano, Lucia, James Duncan, Shlomi Dinar, Kerstin Stahl, Kenneth Strzepek, and Aaron Wolf. 
2012. “Climate change and the Institutional Resilience of International River Basins,” Journal of 
Peace Research, V 49, 193-209.  
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Tir, Jaroslav and Doug Stinnett. 2012. “Weathering Climate Change: Can Institutions Mitigate 
International Water Conflict,” Journal of Peace Research, B 49, 211-225.  
Drieschova, Alena, Mark Giordano, and Itay Fischhendler. 2008. Governance Mechanisms to 
Address Flow Variability in Water Treaties,” Global Environmental Change, V 18, 285-295. 
 
 
 
Prof. Ines DOMBROWSKY, German Development Institute / Deutsches Institut für 
Entwicklungspolitik (DIE), Germany 
Topic: International Water and Institutions 
 
Lecture 5 (Thursday) 
Problems structures on transboundary rivers and incentives and institutional prerequisites 
for cooperation  
The lecture introduces different problem structures on transboundary rivers, distinguishing negative 
and positive externality problems. It then analyses incentives and institutional prerequisites for 
cooperation for both types of problems. In doing so it pays particular attention to the role of 
property rights and of enforcement mechanisms, for the latter, drawing on non-cooperative game 
theory. Reference will be made to the cooperation challenges in the cases of the Jordan and Nile 
rivers. In a second step, the lecture analyses the role of issue linkage for cooperation on 
transboundary rivers, paying particular attention to the possibility of cooperation based on issue 
linkage within the water sector. Two types of intra-water sector issue linkages will be distinguished: 
(1) the linkage of water uses with effects in reversed directions, and (2) the linkage of water uses with 
rectified effects in river basins in which riparians hold reversed positions. These will be illustrated 
using the cases of the Scheldt-Meuse and the Colorado-Rio Grande negotiations. 
 
Reading: 
Dombrowsky, Ines (2009) Revisiting the Potential for Benefit-sharing in the Management of 
Transboundary Rivers. Water Policy 11(2): 125-140;  
Dombrowsky, Ines (2010), The Role of Intra-water Sector Issue Linkage in the Resolution of 
Transboundary Water Conflicts. Water International 35(2): 132-149. 
 
Lecture 6 (Thursday) 
Institutional arrangements for international water management  
The lecture addresses institutional arrangements for international water management such as treaties 
 
and river basin organizations. In a first step, it presents a global analysis of international water 
treaties and international river basin organizations in terms of their membership, substantive scope, 
form and functions. In a second step it discusses the rationale for pursing treaties and organizations 
drawing on institutional economics as well as for different degrees of membership and scope. 
 
Reading: 
Dombrowsky, Ines (2008), Integration in the Management of International Waters: Economic 
Perspectives on a Global Policy Discourse. Global Governance 14(4): 455-477. 
Dombrowsky, Ines, Almog, Ram, Becker, Nir, Feitelson, Eran, Klawitter, Simone, Lindemann, 
Stefan, Mutlak, Natalie (2010), How widely applicable is river basin management? An analysis of 
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wastewater management in an arid transboundary case. Environmental Management, 45(5): 1112-
1126. 
Dombrowsky, Ines (2007), Conflict, Cooperation and Institutions in International Water 
Management – An Economic Analysis, Cheltenham UK and Northampton, MA, USA: Edward 
Elgar, Chapters 4 and 7. (optional). 
 
 
 
Prof. Linda FERNANDEZ, Virginia Commonwealth University, USA 
Topic: International water pollution conflicts-game theory 
 
Lecture 7 (Friday) 
Comparing Solutions to Conflict for Transboundary Water Management 
Presentation of game theory, analytics and empirical context for comparing solutions to match 
management to the scale of transboundary pollution flow in a variety of settings (lakes, sea, rivers 
more complex than linear, groundwater).  Comparing alternatives to noncooperation (conflict) over 
transboundary water problems (pollution, ecosystem degradation, etc) involves strategies for 
handling asymmetric economic incentives rooted in asymmetry across various factors: damages, 
costs of pollution prevention and control, endowments, and benefits. Noncooperation, Stackelberg, 
cooperation, transfer payments with imperfect competition will be compared to formalize 
management over time and space beyond a paper (treaty) and meet criteria for individual 
stakeholders as well as the group in terms of incentives to jointly engage in transboundary 
management. 
 
Reading: 
Fernandez, L. (2007) "Maritime Trade and Migratory Species Management to Protect Biodiversity," 
Environmental and Resource Economics 38(2):165-188. 
 
Lecture 8 (Friday) 
Formal International Institutions and Policy for Transboundary Water Management 
Options from Lecture 1 that transition away from noncooperation can be evaluated in real world  
 
international (and binational) institutions and policy that offer formal financial channels between 
public and private stakeholders to jointly solve transboundary water problems (pollution, ecosystem 
degradation,etc). Applied differential game theory involves numerical analysis with data to analyze 
these institutional solutions over time and space that often link transboundary water issues to 
international realms of trade, transportation, etc. with potential to tie the solutions to prevention at 
sources rather than simply analyzing reactive action with conflict. 
 
Reading: 
Fernandez, L. (2009) "Wastewater Pollution Abatement Across an International Border," 
Environment and Development Economics, 31(3):423-430. 
Fernandez, L. (2002) "Trade's Dynamic Solutions to Transboundary Pollution," Journal of 
Environmental Economics and Management, 43:386-411. 
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Prof. Erik ANSINK, IVM, VU University Amsterdam, The Netherlands 
Topic: Application of game theory to international water allocation issues 
 
Lecture 9 (Saturday) 
Coalitions along a river: quality and quantity 
There is scope for cooperation along rivers. Both water scarcity and water pollution create 
dependencies in transboundary rivers that cross such boundaries. The scope for cooperation is 
determined by both the issue considered (quality or quantity) as well as the heterogeneity of agents 
along the river in terms of benefits and costs, but also in terms of location. Using coalition theory 
we will analyse whether cooperation is more likely for quality or quantity and why. This last question 
refers to the public or private good characteristics of water quality and quantity and how this 
determines the incentives for free-riding on the cooperative efforts of other agents in the river. 
Results, extensions, and comparison to the river sharing literature will be discussed extensively. 
 
Reading: 
Gengenbach, Weikard & Ansink (2010). Cleaning a river: an analysis of voluntary joint action. 
Natural Resource Modeling 23(4), 565–590. 
Ansink, Gengenbach & Weikard (2012). River sharing and water trade. FEEM Working Paper 2012-
017. 
 
Lecture 10 (Saturday) 
Axiomatic approaches to river water allocation 
Bilateral river sharing problems are often solved using attractive principles like equal-sharing, sharing 
proportional to population or land, or, in case of reduced supply, sharing proportional to historical 
shares. We will analyse how the application of such principles can be extended to river sharing 
problems with more than two agents. We use a model in which agents have claims to the water 
resource, and they are ordered linearly along the river. This allows us to apply axiomatic solutions 
from the bankruptcy literature to river sharing problems, which complements the usual non-
cooperative or strategic approach to river sharing. Results, extensions, and comparison to other 
axiomatic approaches will be discussed extensively. 
 
Reading: 
Ansink & Weikard (2012). Sequential sharing rules for river sharing problems. Social Choice and 
Welfare 38(2), 187–210. 


