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Abstract
International water basins are experiencing increasingly rapid changes. Climate change,
increased pressure from population growth and development, and shifting societal values
are converging making water availability increasingly precarious in many areas. Where
management structures do exist, change is often exceeding their capacities to address
issues escalating the potential for conflict. Particularly urgent therefore, is the
development of effective and adaptive governance regimes in the majority of the 263
international basins where management is inadequate. Effective and adaptive regimes
require high levels of cooperation and interdependence.
This thesis focuses on actions or process mechanisms available to states to enhance
cooperation and regime effectiveness. Through case study analysis, five mechanisms are
identified to be important factors in the formation of international transboundary water
regimes. They are; (i) balancing and creating incentives, (ii) information exchange, (iii)
cooperating in a stepwise process, (iv) neutral party involvement, and (v) adequate
stakeholder engagement. An analytical framework is developed, based on case survey
methodology, to assess the impact of the process mechanisms on existing regimes.
Practitioners and academics applied the framework to the Columbia, Mekong, Danube,
Mahakali Rivers and the West Bank Aquifers through a series of interviews. The
framework proved versatile in describing all scenarios, showed consistency in responses
from practitioners and was sufficiently comprehensive to reflect important singularities of
basins.
Analysis indicated that high levels of balancing and creating incentives, information
exchange, and neutral party involvement were required for regime effectiveness in all
situations. All process mechanisms appeared to be needed when development goals of the
parties differed, or when initial relations between the parties were poor. Stepwise
cooperation and stakeholder engagement were not seen to be requisites for developing
cooperative regimes when relationships between basin states were good and they shared
common development goals.

Abstract

The framework is able to combine quantitative analysis in parallel to quantitative analysis
in a manner that until now has not been achieved in the study of transboundary waters.
Major elements of the framework are already being applied in a three-year program to
analyse marine, groundwater and river systems, and develop training tools to enhance
regime effectiveness.
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Chapter 1: Transboundary Water Management: Obstacles and
Opportunities

Water is the driving force of all Nature.
Leonardo da Vinci.

1.1 Introduction
The convergence of: climate change, decreasing potable water due to pollution; increased
demand from population growth and development; and shifting societal values will
increasingly undermine current assumptions and models of water resources management
(Appelgrin, 2004; Barker, van Koppn and Shah, 2000; (Brown, 2003); Rosegrant, Cai
and Cline, 2002; UNESCO-WWAP, 2006; Vörösmarty, Green, Salisbury et al., 2000).
International river basins account for over 60% of the world‟s river water and will soon
be home to over half of the worlds population. There is consensus within the scientific
community that basins should be managed as single socio-ecological entities (Beach,
Hamner, Hewitt et al., 2000; Brown, 2003; Kilot, Shmueli and Shamir, 2001; Postel and
Richter, 2003; Seckler, Molden and Barker, 1998); however, few basin regimes have
been able to achieve this level of management. Indeed, most of the world‟s 263
international basins lack any type of joint management structure, and certain fundamental
management components are noticeably absent from many of those that do (Giordano
and Wolf, 2003; Wolf, Stahl and Macomber., 2003). Technical solutions exist for most of
the water issues we face. It is the institutional and political dimension which hinders
progress to sustainable management (Bernauer, 2002; Jaspers, 2003; Wolf, 1997). The
challenges for water management are therefore to: (i) develop institutional structures that
fit ecological and social processes, operating at appropriate spatial and temporal scales
(Folke, Pritchard, Berkes et al., 1998), and (ii) cooperate assertively to make the overall
best use of this precious resource.
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The underlying assumptions of this thesis are that:
i)

As water becomes increasingly scarce, nation states sharing transboundary
waters will either rise to greater levels of cooperation and integration or fall
into conflict and disputes (Wolf, Yoffe and Giordano, 2003b; Wolf, Stahl and
Macomber., 2003; Yoffe, Wolf and Giordano, 2003).

ii)

With increasing pressures on water resources, it is urgent that shared resources
are utilized in an effective and sustainable manner to ensure that maximum
benefits are achieved and shared. States will need to be increasingly clever
and innovative to sustainably manage a finite resource such as water, and, in a
transboundary context, this necessarily demands a high degree of
interdependency between states. This is termed interdependent cooperation.

iii)

To promote interdependent cooperation, actions or process mechanisms
should be approached in a strategic and structured way and should be
influenced by the two key contextual attributes: the degree of asymmetry of
interests and the integration and general relationship of the states.

This thesis analyses the basis for interdependent cooperation over transboundary water
resources by identifying key actions of states to develop international regimes, and by
developing and testing a framework to analyze and assess the relative importance of
those actions.
The principle research topics were therefore:
i.

The development of an analytical framework to help identify factors, or process
mechanisms, which promote cooperation in transboundary waters. The framework
should allow for qualitative assessments along side quantitative evaluations.

ii.

Testing the validity and robustness of the framework on several case studies to a)
illustrate its utility, its versatility and its ability to be replicated by different users;
and b) draw conclusions regarding its efficiency and any insights that can be
drawn from its application in this research.
2
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iii.

Develop some conclusions and recommendations for further work based on this
analysis

The analysis framework developed in Chapter 3 is based on the „case survey‟ approach as
described by Larsson (1993) with focus on the creation of process attributes in a similar
manner to those developed to assess environmental decision making in the US (Beierle
and Cayford 2002). The choice of developing a framework based on case survey analysis
was done to advance the research of comparative basin analysis by bridging the gap
between large number numerical analysis and smaller number case study analysis. To
date, in qualitative research involving freshwater treaties or conflict, relatively few
attributes are chosen to be examined over a large number of basins (Wolf, 2003;
Gleditsch, Owen, Furlong et al., 2004). In contrast, case study analysis tends to focus in
much greater detail on fewer water basins.
The basic procedure of the „case survey‟ approach is:
(1) select a group of existing case studies relevant to the chosen research questions;
(2) design a conceptual model, including a coding scheme, in this case using constructed
scales for systematic conversion of the qualitative case descriptions into quantified
variables;
(3) use multiple „raters‟ to code the cases and measure the ability to reproduce similar
scoring; and
(4) statistically analyze the coded data.
Chapter 2 details research of 16 case studies and identifies five key process mechanisms
for consideration in the development of the analytical framework:
-

Balancing and creating incentives;

-

Exchanging information and data;

-

Cooperating in a stepwise or progressive manner;

-

Involvement of a neutral (third) party; and

-

Involvement of local and regional stakeholders.

3
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The case studies were chosen to provide examples of both successful and unsuccessful
regimes; span geographical areas to minimise any regional or cultural effects on
cooperation; and illustrate examples of agreements with multiple parties as well as two
parties in a variety of scenarios. Research of the case studies focussed on factors that
were observed to assisting regime formation from variety of literature and documents.
Chapter 3 deals with the design of the Case Study Framework, and includes a coding
structure for the attributes being assessed. Figure 1.1 shows the conceptual model used to
develop the analytical framework.

Figure 1.1 Conceptual model: factors leading to regime effectiveness

The model employs contextual factors and process mechanisms as independent variables
with regime effectiveness being a dependent variable. The result of regime effectiveness
is sustained resource use based on economic, ecological and social values. Success is
measured through an assessment of the agreement, in terms of the letter of the law, how
well the parties have implemented it from an operational point of view, and the
relationships of the states after the agreement.

4
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As described in greater detail in Chapter 3, the analytical framework allows for a
quantitative assessment of qualitative issues through the development of constructed
tables. Tables assess: contextual factors, the degree to which the key activities have been
carried out, and the level of achieving functional regimes and cooperation. The analytical
framework provides for an assessment of:
-

Contextual factors
o The asymmetry of interests between the states.
o The integration and general relationship of the states.

-

Key actions to promote cooperation (process mechanisms)
o Balancing and creating interests.
o Information exchange.
o Progressing in a stepwise manner.
o Involvement of neutral (third) parties.
o Involvement of local and regional stakeholders.

-

Assessment of the success of existing regimes
o Assessment of the agreement (treaty or other).
o Assessment of the operational implementation of the regime (commitment
to cooperation).
o Relationship between the states

The framework is tested in terms of its versatility, applicability and ability to reproduce
assessments of a single basin. The ease of application and versatility of the analytical
framework is examined through its application by practitioners and academics to the
Columbia River, Mekong River, Danube River, Jordan Aquifers, and Mahakali River
(Chapter 3). The consistency in responses and ease of replication is assessed by five
experts applying it to the Columbia River (Chapter 4), while its ability to describe detail
is illustrated with an in-depth application to both the Columbia River (Chapter 4) and
Mahakali River (Chapter 5).

5
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I conducted a series of structured interviews consisting to guide practitioners and
academics in applying the framework to five different basins. The interviews consisted of
forwarding background material regarding the direction of the thesis and the framework
to be used; a briefing session, usually lasting 30-40 minutes; and a structured interview
where interviewees were guided through a questionnaire. The questionnaire (Appendix
E) is based on the attributes developed in the conceptual framework employing
constructed scales for their assessment and is designed to be used for internet surveys to
access large number of experts. The questionnaire also has questions related to:
i.

the ease in applying the framework;

ii.

its ability to capture the essential characteristics affecting regime development,
thus its use as a comparative tool; and,

iii.

any modifications that might enhance the framework.

Through testing of the analytical framework some initial conclusions regarding the
importance of the key actions in the development of a functional regime are drawn in
Chapter 6. Despite the framework being designed for undertaking statistical analysis of
regimes, this thesis does not conduct statistical analysis as too few regimes were analysed
to draw any statistical results. Further use of this framework is being developed as a
component of a multi-year research project currently undertaken by the Global
Environmental Facility on international water effectiveness, and includes marine and
groundwater regimes.
The remainder of this Chapter underscores the fundamental premises of the thesis
through discussions of the state of transboundary water management and of the urgency
to develop coherent plans for cooperation, particularly in the face of climate change and
increasing demand. In doing so, the discussions relate: concepts of resource scarcity and
conflict; common pool resource theory and its application for large scale transboundary
resources; and the role of international law in transboundary water management.

6
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1.2 The Urgency of Good Governance and Cooperation
“The problem of water is the most important global scale issue in the present Century”
(Simnovic, 2002).
Without water, no life-form that we have found would exist;1 fortunately, water is the
most abundant molecule on Earth (Nuffield, 2000). Unfortunately, the amount available
for human consumption is relatively small. It has been estimated that the volume of the
water on Earth is 1.36 billion km3, of which 97.2 % lies in the oceans, 1.8% is solid in the
form of ice caps and glaciers, 0.9% is groundwater, the majority in soils, and only 0.02%,
or some ¼ million km3, is in fresh water lakes and rivers (Gleick, 1996). Moreover, the
groundwater and surface-water are not distributed evenly throughout the globe, and,
ironically, the areas where water is most needed are generally the areas where it is least
abundant (Brooks, 1997). Astoundingly, some 20% of our fresh surface-water is found
within a single lake in Russia, Lake Baikal (Schklomanov and Rodda, 2003). Countries
such as Egypt, Jordan, Israel and others in the Middle East Northern African (MENA)
region reached a situation in the late 1990s when their water needs exceeded their actual
water budgets, and these countries have since come to rely on virtual water to balance
their water demands (Allen, 2001). This virtual water is embodied as goods and
exchanged through trade (Hoekstra, 2007). For instance, an estimated 1000 litres of
water is needed to grow a single kilogram of wheat. While the countries of the MENA
have „slipped‟ into this practice without overt design (Allen 2001), proactive virtual
water policies could potentially play a major role in regional and global water resource
policy for meeting the needs of future generations.
In March 2000, at the World Water Vision meeting in The Hague, the International Water
Management Institute (IWMI) released a study showing countries estimated to be
classified as water-stressed by 2025. This study indicates that some 2.7 billion people, or
a third of the world‟s population, will experience severe water scarcity within twenty
years, including large parts of India, China, the Middle East and Sub-Saharan Africa
1

Water is an inherently strange and odd molecule from a physical and chemical point of view. See
Appendix A: The Oddity of Water.
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(Seckler, Molden and Barker, 1998). These geographical areas all contain important
international river basins with large populations. Water shortages and poverty are
inextricably linked at both national and international levels, through food production,
domestic access, and health (Barker, van Koppn and Shah, 2000). Unfortunately, most
transboundary water basins currently lack adequate management to confront the potential
challenges of this century (Giordano and Wolf, 2003). Moreover, climate change will
further challenge our ability to manage our transboundary water resources (Arora and
Boer, 2001b), demanding new and adaptable institutional structures to meet the changing
situations of increasing demand and hydraulic instability (Wolf, Stahl and Macomber.,
2003; Yoffe, Wolf and Giordano, 2003). Proactive cooperation is, therefore, fundamental
to meet these challenges. This thesis endeavours to make a contribution to the efforts of
policy makers, practitioners and academics building cooperative regimes of international
resources through the development of a framework to analyse actions that have been
successful in the past.
There are several key reasons for focussing on promoting cooperation regarding water
resources.
1) A question of survival. Freshwater is essential to our survival and development, as
water is needed for drinking, cooking, and basic sanitation. Even though the quantities
necessary for survival are relatively small, about 20 litres a day/person (Davis and
Lambert, 2002), many people do not have access to even this amount. Between 2000 and
2005 the gross domestic product (GDP) of the world rose 41% to over US$44.6 trillion,
and the per capita gross national income (GNI) rose 34% to just over US$7,000/annum
(World Bank, 2007). Over a similar period 2000 to 2006, the number of people without
access to fresh water rose by 10% and now exceeds one billion, while those without
access to adequate sanitation rose some 8%, standing at some 2.6 billion (WHO, 2000;
UNDP, 2006). It is surely absurd that in an increasingly prosperous world, we are unable
to satisfy the basic needs of approximately a third of our global population. After malaria,
water borne disease and water related gastro-intestinal illnesses are the largest killers of
children (WHO, 2000), and „dirty‟ water is estimated to be responsible for up to 80% of
8
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all cases of illness (Guisse, 2002). Alarmingly, many of those who previously had access
to clean water are losing it.2 Poor water management is an enormous barrier in providing
adequate health care and education, and is viewed as a cause of slow economic growth
(UNDP, 2006). Moreover, some of the world‟s most visible environmental disasters,
such as the Aral Sea and Lake Chad, illustrate the human and environmental costs
associated with the lack of cooperation over transboundary water resources (UNDP,
2006). It is estimated that the livelihoods of over 2.6 billion people are affected annually
by flooding, droughts, soil erosion and water-borne pollution (UNDP, 2007). While some
$30 billion dollars annually is allocated to sub-Saharan Africa through aid and debt relief,
the region is estimated to lose more than that in reduced productivity each year through
poor water management (UNDP, 2007).
In more affluent situations, fresh water is needed for animal rearing, irrigation and
processing of foods; used for processing and cooling in numerous industries; important
for several major fisheries; and harnessed to produce power. Rivers, lakes and wetlands:
are abundant sources of biodiversity, provide other secondary resources, and supply
environmental services such as assimilation of pollutants and the transportation of
nutrients (Holmlund and Hammer, 1999; Larkin, 1997; Postel, 1997).
2) A question of availability. Studies show the quantity of usable water available to us is
declining and is increasingly unpredictable: water resources are commonly overextracted, leaving little for nature and environmental services (Brown, 2003; Gleick,
1996; Postel and Richter, 2003; UNESCO-WWAP, 2006); many hydrological regimes
undergo massive transformations due to dams and diversions (Leslie, 2005; Postel, 1999;

2

According to the World Bank‟s World Development Indicators 1997 between 1985 and 1993, 24 countries have seen
their urban population‟s access to safe drinking water decrease. These countries are: Colombia, Ecuador, Ethiopia, The
Gambia, Guatemala, Guinea, Guinea-Bissau, Haiti, Jamaica, Jordan, Madagascar, Mali, Mauritania, Mozambique,
Nepal, Nicaragua, Saudi Arabia, Tanzania, Togo, Trinidad and Tobago, United Arab Emirates, Uruguay, Venezuela,
and Zimbabwe. Some thirteen countries have seen their rural population‟s access to water decrease between 1985 and
1993. They are Bolivia, Botswana, Cameroon, El Salvador, Ethiopia, Gabon, Madagascar, Nigeria, Saudi Arabia,
Trinidad and Tobago, Tunisia, Tanzania, and United Arab Emirates. See, also, Earth Summit Watch, Clearing the
Water: A New Paradigm for Providing the World's Growing Population with Safe Drinking Water,
http://www.earthsummitwatch.org/cwrtow.html.
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UNDP, 2006; WCD, 2000); and many are contaminated by numerous industries,
agricultural practices and societal wastes (UNDP, 2007; UNESCO-WWAP, 2006).
As a partial result of our intense use of available water, we are able to support more
people; the result being that increasing numbers of people depend on the same sources of
water resources, thus, reducing the amount available per person (Seckler, Molden and
Barker, 1998; Spector, 2004; Vörösmarty, Green, Salisbury et al., 2000). The world's six
billion-plus inhabitants already appropriate 54% of all the accessible freshwater
contained in rivers, lakes, and underground aquifers (UNESCO-WWAP, 2006; Postel,
Daily and Enrlich, 1996). Based on population predictions and current rates of
consumption, this share will increase to 84% of the world‟s available fresh water by 2025
(Seckler, Amarasinghe, Molden et al., 1998); yet, with substantial innovations in
irrigation, this figure might only rise to 65% of the available water (Seckler,
Amarasinghe, Molden et al., 1998). However, while some countries are increasing
efficiency, on a global level our individual water consumption is increasing (Vörösmarty,
Green, Salisbury et al., 2000). This is particularly problematic in arid areas with high
population densities, such as Egypt and Pakistan, amongst others (Seckler, 1998).
Contamination of water resources continues to reduce the absolute quantity of functional
water available, as quality increasingly becomes an issue.
Climate change predictions indicate greater extreme variability of timing and quantity of
precipitation, further reducing water availability in arid regions limiting dry-season flows
while increasing wet-season flooding in more temperate regions (Arnell, 2003a; Arora
and Boer, 2001b; IPPC, 2001; Manabe, Wetherald, Milly et al., 2004). Furthermore, the
increased warming of the Earth‟s surface is reducing the role of glaciers as reservoirs of
water released in dry seasons provide critical supplies to many parts of the world, such as
South Asia. (UNESCO-WWAP, 2006; Schindler, 2003).
3) A question of priorities. To realise our aspirations of poverty alleviation and human
development, action must be taken to promote cooperation over shared freshwater
resources; not simply as a means to avoid conflict, but as a means to create synergistic
benefits necessary to meet the demands and expectations of future generations. In 1995,
10
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irrigation accounted for approximately 86% of water consumption in developing
countries, and the area dedicated to irrigation is set to increase 16% (from 1995 values)
by 2025 (Rosegrant, Cai and Cline, 2002). Meeting the needs of future populations will
require: more efficient and effective water use; effective management bodies; water
policies in global trade; and even altering protein intake and diets (Smil, 2001).
Transboundary water basins are home to over half the world‟s population (Paisley and
Hearns, 2006). Clearly, optimising the use of those waters, as called for in Article 5 of the
1997 UN Watercourses Convention,3 will be critical for sustaining future generations.
Ironically, amidst the challenges of climate change and social demand for water, the
greatest impediments to sustainable management of water resources are not technical, but
rather political and institutional (Bernauer, 2002; Elhance, 2000; Biswas, 1993; Jaspers,
2003; Marty, 2001; Nakayama, 1997).

1.3 Water: Point of Conflict or Cooperation?
Throughout history, water has been a focal point for conflict. It is perhaps illuminating to
note, that the English word „rival‟, meaning „one who is another‟s competitor,‟ is derived
from the Latin rivalis, meaning „one using the same stream as another.‟4 Despite this
engrained terminology, water has also been a focal point for cooperation. This section
discusses these different approaches to water and illustrates them through a series of
examples.
A case of conflict: in late July 2006, the Tamil Tigers (Liberation Tigers of Tamil Eelam
(LTTE)) halted the flow of water to the government-held Muslim town of Mutur, in
Triconomalee Bay in the North Eastern Province of Sri Lanka. By controlling a sluice to
the south of the city, the Tigers were able to cut off water supply to over 50,000 residents
in the town. The government forces responded by bombarding the area, and the heaviest
3

The United Nations Convention on the Law of the Non-Navigational Uses of International Watercourses,
21 May 1977, New York, 36ILM 700 (1997), hereafter referred to as the Watercourses Convention. Note
that it is not in force.
4
The word rival has its origins in the 16th Century and is related to „river‟ or „rio‟ in Spanish. It is derived
from the Latin rivalis and means „one who shares a stream with another‟. See Corominas, Joan, 1987 Breve
Diccionario Etimológico de la Lengua Castellana, Editoral Gerdos, Mardid, page 510.
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fighting erupted between the two sides since the signing of the cease-fire agreement in
2002. The town of Mutur was severely damaged by shells, from both government and
Tiger sources, access to water was ruined, and the livelihoods of many destroyed. (Apps,
2006a, 2006b, 2006c).
A case of cooperation: in 1993, while a civil war threatened to destabilise the newly
independent Georgia, an agreement was reached between the government and Abkhazian
separatists regarding the operations of a hydroelectric power station (Garb and Whiteley,
2001). The hydroelectric station spanned the Inguri River, which creates the border
between Georgia and Abkhazia, now an autonomous republic within Georgia (BBC
Monitoring, 2006). Both areas depended heavily on the electricity generated by the plant,
and neither could operate nor run the plant without the help of the other. Although no
peace settlement was in sight, the two authorities managed to agree on a joint
management system and joint financing for the plant (Garb and Whiteley, 2001).
A wealth of literature cites transboundary water as either a point of potential conflict and
conflagration, or one of cooperation and inter-connection. Perhaps the most popularised
phrase expressing the former viewpoint is that of Ismail Serageldin. In August 1995, as
former Vice President for Environmentally Sustainable Development of the World Bank,
he stated that, “[due to scarcity,] wars of the next century will be over water” (HomerDixon, 1995). In support of this neo-Malthusian view, Nils Petter Gelditsch and his team
of researchers at the Centre for the study of Civil War and the International Peace
Research Institute in Oslo have conducted statistical studies showing that counties
sharing transboundary waters are more likely to enter into violent conflict with one
another than those that do not. Furthermore, the risk of conflict increases as the amount
of shared between the states increases (Gleditsch, Owen, Furlong et al., 2004). Others
have also argued that where water is scarce, competition for limited resources lead
nations to view access to water as a matter of national security (Gleick, 1993; Matthew,
1999). Moreover, if not directly responsible for conflict, increasing water scarcity will
indirectly enable conflict through secondary political and socio-economic destabilization
(Homer-Dixon, 1999). It should be mentioned here that Homer-Dixon did not adhere to
12
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the notion that wars would be specifically fought over water, indicating that conflict
would be much more complex in which resource scarcity would undermine socioeconomic stability and political interests (Homer-Dixon, 1995).
The view that water is a catalyst of cooperation has equally strong support, as indicated
by the burgeoning number of transboundary agreements and acts of cooperation5
(Hamner and Wolf, 1998; Swain, 2001; Wolf, 1998; Wolf, Stahl and Macomber., 2003;
Yoffe, Wolf and Giordano, 2003). Aaron Wolf and his group at the Department of
Geosciences, Oregon State University, created the Transboundary Freshwater Dispute
Database (TFDD) to run large-scale statistical studies regarding transboundary
freshwater. Using a data-base with over 1800 entries that spans more than a century their
results suggest that water-related acts of cooperation, such as treaty development,
outweigh water related acts of aggression and conflict (Beach, 2000;Wolf, 1997). Some
85% of water treaties that they surveyed dealt with either hydro-power and water supply,
or both (Hamner and Wolf, 1998).
One of the differences between Geldtish‟s and Wolf‟s sets of studies is that the former
group looks at all forms of conflict and cooperation between countries, irrespective of
whether it is water related or not, while Wolf‟s group focuses solely on water-related
events. Clearly, both approaches have both advantages and limitations. On one hand, it
may be unrepresentative to include all forms of conflict using water as the variable and
then infer that water resources encourage or enable conflict. On the other hand, conflict is
rarely over a single point of contention, such as water, but rather combined with many
complex and inter-related factors; thus, very difficult to ascribe a single cause (Beach,
Hamner, Hewitt et al., 2000; Homer-Dixon, 1999; Matthew, 1999). Meanwhile,
cooperation related to water is relatively easy to attribute and measure, such as statements
of intent or agreements.
Furthermore, it can be argued that many of the aforementioned statistical studies do not
give sufficient depth to issues. The simple existence of treaties is silent on whether the
5

Acts of cooperation can also be public political statements or support or intent, exchanging information,
conducting joint studies etc.
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treaty is equitable or whether or not there is commitment to its enforcement. Africa now
has some 150 water agreements, accounting for some 25% of all the global total;
however, the number greatly overstates the degree to which transboundary cooperation is
occurring (Lautze and Giordano, 2005). To illustrate, powerful states such as Nigeria,
Egypt6 and South Africa are involved in over 50% of Africa‟s water agreements and the
latter two nations overwhelmingly favour bilateral over multi-lateral agreements (Lautze
and Giordano, 2005). Thus, hydro-hegemony, hegemony at the basin level, may be
achieved through a variety of methods where asymmetrical power dynamics favour a
particular player (Zeitoun and Warner, 2006). Methods such as: containment, inequitable
agreements, control of knowledge, coercion, and economic threats, amongst others, are
common in transboundary water agreements, allowing domination without the need for
violent conflict (Zeitoun and Warner, 2006).
While acknowledging the limitations concerning large-scale statistical studies, two
findings from Wolf‟s work are of particular significance to this thesis. Firstly, extremes
of both cooperation and aggression over water are seen in marginalised climates, for
example arid and semi-arid regions (Wolf, Stahl and Macomber., 2003). This shows that
neither conflict nor cooperation are determined by factors such as water scarcity but,
rather, are exacerbated by it.
Secondly, tension is created when processes of change exceed the ability of institutions to
mitigate that change (Wolf, Yoffe and Giordano, 2003a; Yoffe, Wolf and Giordano,
2003). Prominent processes of change include changes to water quality, due to pollution,
and altered hydraulic regimes through: climate variability, creation of dams, and largescale extractions, amongst others. This suggests that the effectiveness of institutional
arrangements will determine whether a basin falls into conflict or rises to cooperation in
times of water stress. The importance of institutional development as a key-stone to
successful transboundary water management is supported by numerous authorities in the
6

In Egypt‟s case this includes bilateral treaties with upstream states with whom they share no border. In
1949 Egypt agreed to compensate Uganda for loss of hydroelectric power at the Owen Falls Dam so that
the dam could operate to benefit flows in the lower Nile for irrigation purposes. See The Exchange of Notes
constituting an Agreement between UK and Egypt regarding the Construction of the Owen Falls Dam, 30
and 31 May 1949, Legislative Texts, Treaty no. 9. Cited in McCaffrey (2001).
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field of transboundary waters (Bernauer, 2002; Elhance, 2000; Jaspers, 2003; Marty,
2001; Nakayama, 1997; Wouters, 2002; Sadoff and Grey, 2002).
1.3.1 What is Meant by Cooperation?
Cooperation is not the absence of conflict. Rather, it is the opposite of conflict. Meeting
future challenges of transboundary water management will involve high levels of
interdependence between states sharing those resources. While cooperation between
states has a history as old as the formation of the nation state itself, the level of state
interdependence needed is not necessarily easy to achieve. Although cooperation is one
of the fundamental principles of international law (Higgins, 1994; Malanczuck, 1997),
the concept of state cooperation may be described to be evolving as issues demanding
cooperation become increasingly complex and inter-jurisdictional in nature. It is best
defined by the UN Declaration on Friendly Relations7 and involves concepts such as:
refraining from using force to settle disputes by peaceful means; the duty not to intervene
in the domestic affairs of other states; and working collaboratively to maintain
international peace and security and promote economic stability and progress, amongst
others. International law and cooperation are further discussed later in this chapter. This
thesis employs the term interdependent cooperation to describe the situation where
shared resources are managed in a sustainable and effective way to maximise benefits of
the resource.
Over 30 years ago, Martin Hoffmann suggested that cooperation is a common
evolutionary trait, emerging from altruism as an inherent part of human nature
(Hoffmann, 1978). Many theorists at the time suggested that egoism and selfishness
were dominant and that sensitivity and compassion needed to be „trained‟ or „taught‟
(Dawkins, 1976). However, Hoffmann showed that empathy, and, thus, compassion,
were innate and needed only to be fostered to flourish (Hoffmann, 1978). „Inclusive
fitness‟ is a key concept of modern evolutionary biology dictating that humans are

7

See the definition of cooperation from Resolution 2625 (XXV) Declaration of the Principles of
International Law concerning Friendly Relations and Co-operation among States in accordance with the
Charter of the United Nations.
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programmed not only to be egoistic but also, under certain conditions, to help another at
cost to themselves (Hoffmann, 1978):
There appears to be a general human tendency to help others in distress, which
has properties analogous to egoistic motivation and yet comes into play
independently of egoistic motivation. Empathy is reliably aroused in humans in
response to misfortune in others, predisposing the individual toward helping
action and yet is amenable to perceptual and cognitive control (Hoffmann, 1978).
Although, the author cautions the extrapolation of individual human behaviour to the
level of the state, Hoffmann‟s work illustrates the importance of fostering and promoting
cooperation in a general sense.
While altruism is the action of incurring costs by one actor for the benefit of another,
cooperation is incurring mutual costs for mutual benefit. The concept that cooperation
emerges from altruism at a cost to each actor implies, therefore, that participatory and
functional elements are associated with cooperation. Each actor must „give‟ in order to
receive benefits. Ideally, as in the case of the Inguri River Hydro-electric station, the
synergistic benefits of cooperation far outweigh the costs. These elements involve a
degree of interdependency between actors; it can be extreme, as the Inguri River situation
exemplifies, or it can be more modest, such as flood control on the upper Rhine River
between Austria and Switzerland (Marty, 2001).
In academic research, much effort has been devoted to defining characteristics or
situational attributes, such as relative amounts of water or relative development indexes,
to identify basins that are at risk of conflict (Gleditsch, Owen, Furlong et al., 2004;
Gleick, 1992; Wolf, Yoffe and Giordano, 2003a). Spector (2004) has noted that attention
has been focussed on the reasons for conflict and, thus, conflict avoidance per se as
opposed to a fostering of cooperation (Spector, 2004). As mentioned above, cooperation
is not simply conflict avoidance or a state of self-restraint: assertive action and some
degree of interdependency are involved. This is particularly true with states sharing
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international resources and is epitomized by those resources freely moving between
jurisdictions, such as migrating fish or rivers.
Transboundary environmental and resource concerns, such as: atmospheric pollution;
greenhouse gas emissions; transport of toxic materials; utilization of oceans and seas; and
water, challenge traditional notions and understandings of sovereignty (Downie, 1999;
Draper, 2002; Elhance, 2000; Higgins, 1994; Magrath, 1989; Matthew, 1999; Nowlan
and Rolfe, 2002; Barkin and Shambaugh, 1999a). Many international environmental
resource issues pertain to maintenance issues; for example, not polluting or destroying
resources that others depend on, such as air quality. Water and fisheries, however, are
two examples of transboundary resources where interests are extended to include issues
of allocation and appropriation, where consumption becomes a factor.
Acknowledging that cooperation is more than conflict avoidance is important when
developing institutional structures that can withstand the new challenges of the 21st
Century. We will have to optimise by equitably, reasonably and sustainably utilizing the
waters of our international basins to meet the future needs of those generations living
within them. These ideas are not new, and they form the basis for the principle of
equitable and reasonable utilisation in Article 5 of the UN Watercourses Convention.
What will be critical is anticipating basins at risk of conflict and to promote cooperation
there in a proactive manner. This by no means excludes giving attention to basins with
existing agreements and institutional structures. Fundamental management components
are absent from many international basins that have existing institutions frameworks and
joint management structures (Giordano and Wolf, 2003). It will be important to review
existing and established agreements to see if they are truly cooperative in nature to
optimise water resources, or whether they simply facilitate mutual self-restraint and
conflict avoidance, such as the Indus Waters Treaty.8 Many are unlikely to withstand the
potential effects of population pressure and climate change (Draper and Kundell, 2007).

8

Indus Waters Treaty between the Government of India, the Government of Pakistan and the International
Bank for Reconstruction and Development, Karachi, 19 September, 1960.
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In September 2003, President Musharraf of Pakistan delivered a 50-minute television
speech describing the country‟s rapidly dwindling water resources as the biggest threat to
its progress and prosperity and as “the biggest single challenge of the country.” He did
not touch upon neither the role of Pakistan in the „war on terror‟ nor the prevailing
political issues facing the country. President Musharraf‟s talk was entirely devoted to
Pakistan‟s growing water crisis and the need to obtain resources (Abbas, 2003). While
much of the concern was related to inter-provincial fighting between Sadh and Northwest
Frontier provinces, the address was delivered in the wake of tensions associated with
India‟s Baghliar Hydopower Project on the Chenab River, which was announced a year
earlier (BBC Monitoring South Asia, 2006). The rivers of the Indus basin flow from
Tibet into India and then Pakistan through Kashmir. Under the Indus River Treaty,
Pakistan has control over the three western Rivers, one of them being the Chenab, while
India has compete control over the three eastern rivers.9 The Treaty calls for the
exchange of hydrographical information (Article 6) and even calls for optimum
development of the rivers and declares the future intention to cooperate to the fullest
possible extent (Article 7). However, the reality is that each country manages „their‟
rivers as sole sovereigns (Kilot, Shmueli and Shamir, 2001). For 45 years this „hands-off‟
approach has avoided conflict; however, Indian plans to develop a run-of-the river hydro
project on the Chenab made Pakistan conscious of how precarious their situation is.
Moreover, these issues will not recede in the foreseeable future. In 2006, Pakistan raised
concerns regarding the Wullar Barrage, which India proposes to build on the upper
Jhelum River. While India suggests the barrage is a navigational lock for assisting in
river transport, Pakistan feels that its construction would give India power to control
water flow on one of „Pakistan‟s rivers‟ (BBC Monitoring, 2007).
Though the situation is currently stable, the Indus Treaty falls short of being
„cooperative‟ in an assertive sense. Rather it is an agreement for minimum interaction,
maintaining a state of stable self-restraint. The Treaty is a successful example of passive

9

Under Article 2 of the Indus Water Treaty, India has virtually complete control of the three Eastern
Rivers, Sutbji, Beas and Ravi; while Article 3 gives control to Pakistan of the Western Rivers, Indus,
Chenab and Jhelum.
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cooperation and has withstood almost 50 years of war and disputes, associated with
Kashmir, and countless other small quarrels between the two neighbours. The World
Bank was instrumental as a mediator and financer in developing the Indus Treaty,
becoming so involved that it became a partial Party to the Treaty itself (McCaffrey,
2001b).10 Clearly, the Indus Treaty is a preferable situation to conflict but is likely
insufficient to meet the challenges of the next few decades (Draper and Kundell, 2007).
The Indus can expect less precipitation and greater evapo-transpiration (Arora and Boer,
2001b) resulting in reduced flows both in the wet and dry seasons. Further growth in the
region will also translate to greater socio-demand for water (Vörösmarty, Green,
Salisbury et al., 2000). Without a doubt, cooperation to optimise and share the benefits of
their collective water resources should feature largely on their political agendas.
In many parts of the world, politicians and policy makers are appreciating that water is
central to realising their development goals and aspirations for poverty alleviation
(UNESCO-WWAP, 2006). The question is whether or not sufficient political will can
enhance many of the current institutional arrangements in order to adapt to the new
challenges of this Century.
1.3.2 Basins at Risk
It can be assumed that more international basins will become increasingly impoverished
with respect to water resources, based on studies of future water scarcity (Rosegrant, Cai
and Cline, 2002; Seckler, Amarasinghe, Molden et al., 1998; Seckler, Molden and
Barker, 1998). While some locations of the world will experience increased precipitation,
the overall outlook is gloomy. Because of decreased precipitation and increased evapotranspiration, the average reduction in flow of the world‟s major rivers is estimated to be
14% over the next 40 years (Arora and Boer, 2001b). Rapid changes in socio-economic
conditions occurring against the backdrop of unprecedented environmental change will
worsen availability of water resources in basins currently experiencing water shortages
and aggravate conditions in many basins which currently are not experiencing pressure.

10

The World Bank is party to the articles dealing with financing.
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The Ganges-Brahmaputra, Han, Incomati, Kunene, Kura-Araks, Lake Chad, La Plata,
Lempa, Limpopo, Mekong, Ob (Ertis), Okavango, Orange, Salween, Senegal, Tumen,
and the Zambezi basins were identified by UNESCO as having a „potential‟ for dispute in
the next 5 to 10 years, with the Aral, Jordan, Nile, and Tigris-Euphrates as basins which
exhibit either conflict or are in the process of negotiating due to conflict (Wolf, Yoffe and
Giordano, 2003b).
If recent history is any indication of the future, the Ganges-Brahmaputra system, with
over 50 rivers flowing in both directions between India and Bangladesh, seems destined
to see tensions rise within its basin. 1997 was a year of low water on the Ganges and
under Article II (ii) of the Ganges Treaty,11 Bangladesh requested adjustments to the
Fakkar Barrage in India be made to release more water to down stream Bangladesh.
Meetings were held, but India made no adjustments to alleviate the situation and
continued to divert water from the Ganges via the Farakka Barrage to the port of Calcutta
(United News, 2001). A similar situation occurred some twenty years earlier when the
Farakka Barrage had been initially completed by India in 1975. At that time, water
supply became so dire in Bangladesh that the United Nations intervened, strongly
encouraging India to negotiate an agreement over water diversions at Farakka (Paisley
and Hearns, 2006).
In late 1997, concerns over drought evaporated as the monsoon arrived and Bangladesh
experienced severe flooding during the wet season of 1998 (Del Nino, Dorosh, Smith et
al., 2001; Economist, 2007). Bangladesh continues to be plagued by alternate flooding
and drought, with severe flooding occurring in 2004, 2006 and again in 2007 (Economist,
2007). It was reported that the severe flooding in 2006 caused some 6000 „environmental
refugees‟ to cross over illegally into India (Independent, 2006a). Meanwhile, later in the
same year, Bangladesh accused India of not releasing sufficient water at Farakka during
the dry season (Indo-Asian News Service, 2006) and then later experienced flooding as
gates of the barrage were torn away by high water in 2007 (Wire, 2007). Clearly, this
11

See Treaty Between the Government of the Republic of India and the Government of the People‟s
Republic of Bangladesh on Sharing of the Ganga/Ganges Waters at Farakka, Delhi, 12 December, 1996, on
file with author.
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alternating flooding and drought is not assisting development in one of the lowest per
capita income countries on Earth. If action is not taken, the situation is likely to worsen.
Climate change predictions for the basin predict decreased annual flows combined with
increased flooding (Arora and Boer, 2001b).
China is thirsty for water; their own statistics show that between 1983 and 1990, the
number of cities with water shortfalls tripled to over 300. While the State Environmental
Protection Administration reported that the pollution levels in all the major seven rivers
were „approaching catastrophic‟ levels (De Villiers, 2003), the shear size and magnitude
of China‟s shortfalls prompted them to initiate the largest infrastructure project ever
undertaken in history. By constructing the North-South Canal, China hopes to transport
40-45 billion m3/yr of water to the north for agricultural purposes (Varis and Vakkilainen,
2001; Hoekstra, 2006), while at the same time, transferring over 50 billion m3/yr of water
south in the form of virtual water in agricultural products (Hoekstra, 2006). In the
Mekong Basin, the extremely low flows experienced in the last several years (2003-2006)
are likely a consequence of the series of Chinese dams in the upper Mekong (Lu and
Siew, 2006). As previously discussed, hydraulic change in a basin through the
development of dams may be more rapid than the institutional mechanisms can
accommodate. Particularly, as China is not a member of the Mekong River Commission
and, thus, does not adhere to its rules, altered hydraulic regimes may have the effect of
undermining the attitude of compromise that has been evolving between the four
riparians of the lower Mekong (Paisley, 2006). While the Mekong River Agreement12
expressly identifies environmental concerns and states that no infrastructure should be
developed that may significantly damage the Tonlé Sap in Cambodia, this does not apply
to China. Lack of Chinese involvement in the Mekong Agreement is also worrying for
Viet Nam, which like Bangladesh, depends upon river water to mitigate sea water
intrusion into its fertile delta at low flow levels (Lu and Siew, 2006) and certain high
flows for maintaining sediment balances. Moreover, as China was one of only three
countries to vote against the UN Watercourses Convention, future cooperation
12

See Agreement on Co-operation for Sustainable Development of the Mekong River Basin, Chang Rai, 5
April, 1995, 34 ILM 864 (1995)
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throughout the entire Mekong Basin will be challenging, despite established principles of
international law.
It is interesting to note that 8 of the 17 basins identified by UNESCO in the „potential
conflict‟ category are in Africa; yet, that continent boasts approximately 25% of all water
agreements in the world (Lautze and Giordano, 2005). Tensions have flared in the
Okavongo, particularly between Botswana and Namibia where droughts have seen
Namibia revive plans for a 250-mile water pipeline to supply the capital (Mbalwa, 2004).
Reducing flows into the delta would be devastating for both wildlife and locals in
Boswana. However, Namibia is not the only country looking to use the Okavongo waters
for development; after 13 years of civil war, Angola (where 71% of the flow originates)
will likely use the basin for mining and hydropower development (Mbalwa, 2004).
In northern Africa, the Nile Basin is one of the most important and potentially complex
basins. The Nile is the longest river in the World, running through Burundi, Congo,
Rwanda, Kenya, Uganda, Tanzania, Ethiopia, Sudan, and Egypt. As virtually the only
source of water for Egypt and Sudan, the water provided by the Nile is of great
significance. The Nile Waters Agreement of 1956 divided up the entire flow of the Nile
between Egypt and Sudan, thereby, limiting any future use by other riparians.13
However, Ethiopia, where some 85 percent of the Nile water originates, has so far only
developed 0.6 percent of its Nile water resources and is looking to develop more (Arsano
and Tamrat, 2005). Egypt has previously made statements to the effect that any upper
Nile country wishing to utilize river waters would be considered as a threat to their
national security (Allen, 2001), as previously noted. The level of Egypt‟s concern is such
that it has developed bilateral water agreements with upstream States, such as Uganda
and Kenya, over the operations of dams and water use.
Progress is being made, albeit slowly. Egypt, Sudan and Ethiopia have agreed in principle
to develop a project to generate electricity from water resources in the Ethiopian
highlands (Global News Wire, 2006), and in July 2006, a Nile Water steering committee

13

See 1956 Agreement for the Full Utilization of the Nile Waters (Nile Waters Treaty)
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met to discuss Ugandan and Tanzanian plans to use Nile waters in massive hydro-electric
power stations and irrigation projects (Africa News, 2006). Nevertheless, large growth
and demand are projected for the region, and climate model predictions also suggest that
decrease flow should be anticipated (Arora and Boer, 2001b).
From a global perspective, the challenges in the Middle East dwarf those of other areas,
where an estimated 5% of the world‟s population must survive on less than 1% of its
available water (IUCN, 2002). Speaking at the Third World Water Conference in Kyoto,
former Soviet President Mikhail Gorbachev said there had been 21 armed disputes over
water in recent history,18 of them involving Israel (BBC News, 2003). Former Israeli
Prime Minister Ariel Sharon is reported to have remarked that the issue of water in the
Middle East region may start a new war (Reuters, 2006).
Israel, the Palestinian territories and Jordan all rely on the River Jordan and its aquifers,
which is fed by 3 rivers on the Syria-Lebanon border; disputes over diverting the river
have spilled over into confrontation in the past. Ariel Sharon, the former Prime Minister
of Israel, claimed that the 1967 Arab-Israeli war was, in part, started by Syrian plans to
divert water from Israel (Reuters, 2006). In the course of that conflict, Israel took control
of the West Bank and Golan Heights, securing the latter as its major source of water
(Shuval, 2000).
In 2002, Israel vehemently opposed a project removing water from the Wazzani springs
by the Lebanese (NY-Times, 2002). The Lebanese plan proposed to supply 10 million
m3/yr of drinking water to 40 villages in Southern Lebanon (NY-Times, 2002), whichis
25 million m3/yr less than what was approved by the Israeli government following the
recommendations under the Johnston Plan in 1956, where 35 million m3/yr. was for
Lebanon from the Hasbani Springs and 42 million m3/yr from the Banias Springs and
Jordan River for Syria (Shuval, 2000). Nevertheless, the Wazzani springs feeds into the
Hasbani river, which is a tributary of the Jordan flowing into the Sea of Galilee (Lake
Kinneret, Lake Tiberia), Israel‟s principal source of water through the national water
carrier canal (Mimi and Sawalhi, 2003). Like other water bodies in the area, the water
levels of the Sea of Galilee continue to decline from over-withdrawals. In 2000, Meir Ben
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Meir, then Israel‟s Water Commissioner, promised that “if there is not sufficient water in
the region, if there is scarcity of water, if people remain thirsty for water, then we shall
doubtless face war. The whole region must learn to cooperate or face crisis after crisis
over water resources” (Welsh, 2000).
The water situation in the region is likely to become increasingly tense. Israel has begun
suggesting the importation of water from Turkey (Cohen, 2007). However, Israel would
have to create a pipeline through either Syria or Lebanon, neither of which looks
promising under current political regimes.
Moreover, Turkey has its own issues with both Syria and Iraq. As one of the three
counties to have voted against the adoption of the 1997 UN Watercourses Convention,
Turkey can be assumed to be unsympathetic with respect to downstream interests
(McCaffrey, 2001b). The Euphrates and Tigris rivers that rise in Turkey flow south
through Syria and into Iraq, where they join before emptying into the Persian Gulf.
Turkey‟s development of the Southeastern Anatolia Project (GAP), with 22 dams; 19
hydroelectric power plants; and massive irrigation in the Euphrates and Tigris, has been
vehemently criticized by both downstream countries (Gruen, 2000). However, Turkey
argues it contributes over 90 percent of Euphrates water and should be able to make more
use of it. In 1990, Turkey greatly reduced the water flow to Syria and Iraq, stating a need
to test its largest GAP dam, the Al Thwara. After 3 weeks, Turkey let the water flow
again, fearing a looming war with a newly united Syria and Iraq (Gleick, 1992).
International media sources indicated that Turkish plans to build dams on the Euphrates
River brought the country to the brink of war with Syria in 1998; Damascus accused
Ankara of deliberately meddling with their water supply, while Turkey responded by
accusing Syria of sheltering key Kurdish separatist leaders (Independent, 2006b).
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1.4 Models of Resource Use and Conflict14
To enhance active cooperation, it is beneficial to understand the roots of conflict.
The literature on conflict over resources is extensive. While a comprehensive review of
this literature is beyond the scope of this thesis, some concepts are given regarding
different lenses through which conflict is viewed and, thus, solutions to conflict can be
found. As mentioned earlier, the roots of violent conflict are complex and rarely pertain
to a single resource or factor (Homer-Dixon, 1999). Nevertheless, some observations can
be made to help simplify and structure understanding around conflict over resources. For
international conflict to occur, two key elements must be present: motivation and
opportunity. Traditionally, the motivation for engaging in resource conflict is defined as
the need for increased access to resources. Opportunity can take the form of physical
opportunity, such as land access, or political opportunity, such as pre-emptive strikes for
the sake of national security.
The desire for water security in terms of quantity, quality and timing can easily provide
ample pretext for disputes. The essential nature of water suggests that it is extremely
important in terms of resource use and national security issues (Elhance, 2000). In most
instances, there is no alternative to water; making it indispensable and, therefore, not
something that can be managed through economic policies based on elasticity and
substitution. This inelasticity makes the motivation for control and security of water
resources all the more potent. Moreover, the use of water for navigational purposes, or
the quality of water a downstream country receives may also provide a motivation for
tension.
The second ingredient, opportunity or means, becomes less relevant in an era of
increasing mobilisation. Traditionally, watercourses could be used as navigation for
armies, though many countries sharing water bodies are by definition neighbours and
likely share land boarders through which conflict can occur. Moreover, conflict need not
14

This section was inspired by a lecture delivered by Dr. Nils Petter Gelditsch, and the ensuing
discussions, on June 20, 2006 at the Institute for Environmental Systems Research at the University of
Osnabrück, Germany.
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take the form of physical violence but, rather, may take the softer forms such as
economic and trade sanctions, which at their extremes can have significant effects on the
country against which they are applied.
The model subscribed to by most scholars stems from neo-Malthusian concepts where
resource scarcity leads to conflict over the remaining resources (Matthew, 1999; Gleick,
1992, 1993). Under this scenario, increasing demand leads to greater resource scarcity,
which then drives competition and accelerated resource depletion. Depending on: the
resource, the availability of outside sources, and prices, amongst other factors, its
depletion can cause economic instability which will in turn lead to social unrest
(Matthew, 1999; Homer-Dixon, 1999). The potential for conflict increases both
internally and externally. The focus is on motivation for control as a driving force;
Hardin‟s Tragedy of the Commons is an example of this style of resource analysis
(Hardin, 1968).
The second model is that of resources as a curse, which emphasises the opportunity
aspect of factors influencing conflict This model relates to the abundance of a resource as
the principal factor influencing conflict. Rent seeking, corruption and resource looting are
all characteristic of the resource curse model which relates primarily to conflict over
sharing the resource, as opposed to a need for more of the resource (Ross, 2003). One
situation relates specifically to transportable resources that are globally scarce but are in
abundance in certain areas. The example of the strategic mineral coaltan in central Africa
can be viewed as a curse rather than a blessing. Driven by its use primarily in computers,
coaltan has helped fuel several Congolese civil wars from 1996 to 2003 (Olsson and Fors,
2004). A similar story is seen with diamonds in Angola, which have supported over a
decade of internal conflict (Le Billion, 2001). With different factions vying for power and
control over the resource, prices are perhaps kept artificially low. Money is then used to
buy arms fuelling more conflict; the „blood diamonds‟ of equatorial Africa gain their
name from this type of scenario. This usually occurs in countries of low economic growth
that do not have the potential to fully exploit the resource for their own benefit. Resource
dependence theory as applied to interstate conflict would suggest that procurement of a
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resource is of strategic concern and, thus, emphasises the need to seek resources outsides
one‟s borders (Pfeffer and Salancik, 1978).
Julian Simon wrote about the Cornucopian model in which conflict over resources is
contained through: invention and technology; substitution; trade; and proper economic
pricing (Simon, 1980). The Cornucopian model also advances resource conservation and
alternative sources. This model is based on rational use theory, whereby rational use of
resources leads to greater economic development, which in turn drives democratic policy
and public participation in the use of resources. Rational use of a resource pertains to the
development of common property resources between resource users for mutual and
optimum benefits. The model relies on two fundamental assumptions: that of economic
theory of elasticity for goods and the development of technological solutions prompted
through economic demand.
Another view is that of the liberal institutionalist who looks to institutional development
and cooperation as a means of overcoming the shortfalls of resource scarcity. General
cooperation and greater integration between nations will enhance the communication and
dialogue and allow for greater potential of „joint‟ rational use of a resource (Deudeny,
1999). Furthermore, the development of institutions is more cost effective than dispute
resolution (Wolf, Stahl and Macomber., 2003).
Specific cooperation in a explicit resource sector will help ensure proper and rational use.
Moreover, there is potential for cooperation over water, particularly in areas of scarcity,
to drive cooperation in general (Wolf, Stahl and Macomber., 2003; Kraska, 2003). The
institutionalist view places treaties and the development of institutional mechanisms at
the centre of the picture. Greater dialogue will lead to greater cooperation and peace,
reducing conflict and overcoming resource scarcity through greater cooperation over the
specific resource as well as other resources and trade.
The above views on conflict and its avoidance need not be independent of one another;
indeed, they appear in certain circumstances to be very interconnected. The Cornucopian
view of substitutable resources can not be applied to water resources, as for most of its
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uses there is substitute (See Appendix A) However, technology in terms of water
conservation and in terms of desalinization are applicable to water resource management,
as will be discussed later in this chapter in the section on solutions. The views of the
liberal institutionalist are particularly relevant to developing appropriate management
regimes for efficient and sustainable use of resources. While complicated by
international boundaries, transboundary water management can gain insight into
sustainable management of shared resources through the work that has advanced the
sustainable management of common pool resources.

1.5 Transboundary Water as a Common Pool Resource
In the most broad terms, common pool resources refer to those resources which are
accessible to a number of users for specified uses (Barkin and Shambaugh, 1999a; Dietz,
Dolsak, Ostrom et al., 2002; Ostrom, Burger, Field et al., 1999). The term is derived
from the English „commons,‟ where members of a community of users would share
grazing land which, as public, were collectively managed. In terms of international rivers,
it refers to a river whose water is shared by a number of states. A wealth of literature is
devoted to the exploration of management structures for the sustainable use of such
common pool resources (CPR) (Agrawal, 2001; Bromely, 1992; Dietz, Dolsak, Ostrom et
al., 2002; Dietz, Ostrom and Stern, 2003; Dolsak and Ostrom, 2003; Magrath, 1989;
Metzger, Leemans and Schröter, 2004; Ostrom, 1990). As the nature and structure of
common pool resources are extremely varied, they can be approached from number of
entry points. In terms of access, they range from physically „open,‟ where there is no
possibility of any management system prohibiting access, such as the air we breathe or
fisheries on the high seas, to „closed,‟ such as the traditional gazing commons where a
high degree of exclusion could exist. Newcomers to an area may be prohibited from:
using the grazing lands, taking trees from the forest, or accessing the local fishing
grounds. Semi-closed systems may be the situation of the Grand Bank fishery above,
where there is partial exclusion with a high level of practical open access.
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CPR can also be viewed with a lens regarding the physical characteristics of the resource
itself. The resource can be mobile versus stationary, and it may be stored or controlled as
opposed to physically „uncontrollable‟. Finfish migrating between jurisdictions may be
considered mobile and cannot be stored; shell fish are basically sedentary but also cannot
be stored; groundwater is stationary and can be stored; while rivers are mobile and can be
partially stored or controlled through dams but, for the most part, are uncontrolled
(Agrawal, 2002).
Other lenses focus on forms of human interaction with the resource. In broad terms,
human interest in resources are in the form of maintenance, such as water quality or air
quality, aesthetics, amongst others; or appropriation, such as water for irrigation, trees for
lumber, and fish for food, to name a few (Barkin and Shambaugh, 1999b). Consequently,
CPR is often cross-purpose from the perspective of the user group. The water flowing in
a river can be viewed through the lens of appropriation by agriculturalists wanting to
irrigate their fields, or by a municipality wishing to dam it, altering it from uncontrolled
to partial control, for water supply. The same river may be seen in terms of maintenance
for environmental services or as being conducive to fisheries production; the fish
themselves being viewed through the lens of appropriation while the river through the
lens of maintenance.
To complicate management issues further, CPRs transcend spatial and temporal scales
(Cash, 1998; Dolsak, Brondizio and Lars Carlsson, 2003; Folke, Colding and Berkes,
2002; Folke, Pritchard, Berkes et al., 1998; Holling and Sanderson, 1996). Management
decisions at one level pertaining to one resource viewed through one lens may have
significant effects for users of another resource at a different geographical location and at
a time in the future. The building of a dam for hydropower on the Fraser River in British
Columbia would likely have impact on off-shore salmon fisheries in southern British
Columbia. Scalar issues are not limited to resource use and biophysical relationships
alone; cross-scalar issues regarding jurisdictional mandate and control often renders a
CPR, such as water, extremely complex to manage.
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Scholars studying CPR management systems, primarily at local level decision-making,
have identified resource criteria and performance measures required to manage
sustainably our interactions with those resources. Table 1.1 is adapted from Agrawal‟s
findings of several notable scholars, including Baland, Ostrom, Platteau and Wade, to
summarize the principal requirements for sustainable resource use of CPR (Agrawal,
2002). These criteria have been principally derived through analysis of smaller scale or
local resource use. They are compared with observations adapted from the later work of
T. Dietz, E. Ostrom and P. Stern (Dietz, Ostrom and Stern, 2003), relating to large scale
and global resources, and the author‟s interpretations specific to transboundary water
(TB) management (which appear in italics).
Table 1.1 Resource characteristics and performance measures for sustainable
resource use
Local CPR*
1. Resource System Characteristics
i. Small size of resource.
ii. Well defined boundaries of the
resource.

2. User Group Characteristics
i. Small size.
ii. Clearly defined boundaries.
iii. Shared norms.
iv. Social capital and past successful
experiences.
v. Appropriate leadership.
vi. Interdependence among group
members.
vii. Heterogeneity of endowments of
members.
viii. Homogeneity of identity and interests.

Large scale and global CPR**

i. Does not generally apply to TB water.
ii. Clearly defined boundary of resource.
Does not apply to TB rivers as they are
a mobile resource.
iii. Well understood ecosystem processes
relating to the resource

i. Unlikely to apply to TB water.
ii. Clear jurisdictional/legal boundaries.
iii. Shared norms are likely only if treaty
exists.
iv. Capacity to jointly manage resource.
v. Political will.
vi. This is critical for active cooperation.
vii. This is not necessary – it can be seen
are regional hegemony.
viii. This relates to symmetrical interests, it
is not necessary though greatly
facilitates management.

1-2 relationship between resource systems characteristics and groups
i. Overlap between resource and users.
i. Overlap between users is not
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Local CPR*
ii. High levels of dependence on
resource.
iii. Fairness on allocation of benefits from
common resources.

3. Institutional Arrangements
i. Rules are simple, easy to follow and
comprehensible.
ii. Locally devised rules for access and
management.
iii. Enforcement of rules is easy and
effective.
iv. Graduated sanctions.
v. Availability of low-cost adjudication
and conflict resolution.
vi. Accountability of monitors and other
officials to users.

Large scale and global CPR**
necessary as TB water flows across
borders.
ii. Applies to TB waters.
iii. This is a critical element where equity
is important due to mobile nature of
resource.

i. Simple rules are important in multilateral settings.
ii. Nationally devised rule for access and
management.
iii. Enforcement is complicated by
international nature of resource.
iv. Apply graduated sanctions.
v. Low cost mechanisms for conflict
resolution.
vi. Officials are accountable to national
and international stakeholders.
vii. Analytical deliberation and
information exchange.
viii. Adaptive governance at multiple levels
(nesting).
ix. Mixture of institutional types.

1-3 Relationship between resource and institutional arrangements
i. Harvest or use rates are matched to
i. Rules are congruent with ecological
regeneration rates of the resource.
conditions of resource. This is of
particular importance due to hydraulic
variability.
4. External elements.
i. Effective methods of exclusion,
including low-cost exclusion
monitoring and enforcement.
ii. Central or higher order authorities
should not undermine local authority,
supportive external agency, nested
levels of appropriation, provision,
enforcement

i. This is generally not an issue in
transboundary water as outside parties
are not accessing the resource.
Exclusion occurs between Parties.
ii. This applies to TB water, though is
increasingly difficult to administer due
to international aspect.
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* Adapted from Agrawal, 2002. ** Adapted from Dietz, Ostrom and Stern, 2003.
Authors observations in italics.
Agrawal assessed the left-hand column and suggested that instead of focusing on lists of
factors that apply to all commons institutions and resources, it may be more fruitful to
focus on “configurations of conditions that bear a causal relationship with sustainability”
(Agrawal, 2001, 2002). Because each situation will have different characteristics of both
resource and users, determining relationships between resource characteristics and user
groups, and between resource characteristics and institutional arrangements are more
likely to result in conditions that can be applied in a general sense. Moreover, there are
several factors derived from analysis of small local CPR that do not apply to the situation
of transboundary rivers. Analysis of global or large scale resources (Dietz, Ostrom and
Stern, 2003) highlights elements associated with institutional arrangements including:
development of rules, monitoring, graduated sanctions, low cost conflict mechanisms,
analytic deliberation, institutional nesting, and institutional variety. The shift from
resource focused criteria at the local level to institutional issues at the large scale
emphasizes the importance of cooperation. Nevertheless, many local level CPR elements
remain at larger scale levels and help to develop a clearer understanding of where effort
may be needed when developing transboundary water regimes.
Conspicuously absent from the above table, and, indeed, much of CPR literature, is the
effect of external influences on the resource itself. CPR theory often assumes an isolated
resource system and devises a sustainable management framework around it.
Furthermore, the vast bulk of CPR studies focus on small scale local users with
appropriation being the primary interest of interaction (Agrawal, 2001; Ostrom, Burger,
Field et al., 1999). One of the key conditions identified for sustainable resource use is the
notion that the resource itself should be small (Ostrom, 1990) and is reflected in 1(i)
(Table 1.1) above. While small size might apply to certain small watercourses, it cannot
apply to transboundary watercourses with which this thesis is concerned and where
functional management is needed. Similarly, the condition that the user group „be small‟
(2(i) in Table 1.1) is also not possible for international resources. The basis underpinning
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the conditions of a small resource and small user group relates to ease of control over the
resource, users, and efficiencies in achieving the other institutional conditions in Table
1.1.
The issue of exclusion of outside users (4(i)) is not generally applicable to transboundary
water resources as few outside interests would enter sovereign territory to extract water
directly. Exclusion within the users or watersheds is, however, a possibility if upstream
states dams or diverts watercourses. Furthermore, homogeneity of identity and interests
(2(viii)) may or may not be the case in transboundary water, though symmetry of
interests will assist in cooperative use of the water.
Heterogeneity of members‟ endowments (2(vii)) appears irrelevant for transboundary
waters. Heterogeneity may have assisted in certain circumstances, such as reaching an
agreement between the US and Mexico on the use of the Rio Grande; however, it has
little bearing on the success of pollution control on the Rhine river or water storage
between Senegal and Mauritania on the Senegal River. Indeed, as previously discussed,
heterogeneity of power or endowment can lead to regional hegemony, such as Israel in
the case of the Jordan River (Zeitoun and Warner, 2006). Such a situation may lead to an
agreement, though not necessarily lead to sustainable use of the resource.
The other criteria for sustainable use of CPR are generally applicable to transboundary
waters and rivers and have been achieved to varying degrees of success. Well-defined
boundaries are important in determining the substantive bio-physical issues of the
resource, and this has been extended in 1(iii) to include well understood ecosystem
processes relating to the resource. For a river, this would include its hydraulic regime and
socio-ecologic system. Joint decisions and management of the resource must understand
the resource in question, in all its complexity. This concept is somewhat related to point
1-3(i): „Relationships between resource and institutions,‟ in that the harvest set must meet
the resource replenishment. For instance, water consumption must be related to renewals
and environmental needs, not simply on human needs.
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Clear boundaries and jurisdictions (2(ii)) suggest that the resource in question would not
occur in a geographical area contested by different parties or interested groups. Locally,
in British Columbia, confusion over control of rivers complicates an already biophysically complex issue. Federal legislation protecting fish often conflicts with
provincial control of water, which is further complicated by allocation rights and
protection duties being under the control of different line ministries. Furthermore,
problems regarding regulations across fuzzy jurisdictional boundaries, or the articulation
of users and political actors to define allocation rights are exacerbated at the international
level where institutional structures are often simply absent (Mitchell, 1999). In many
ways, addressing international resources is becoming increasingly difficult as more actors
join the international stage. A comparison of world atlases between 1990 and 2000 shows
that the disintegration of the Soviet Union into 15 separate countries created 47
internationally shared lakes and rivers.
The condition regarding similar normative procedures (2(iii)) relates to treaties,
agreements, cooperative frameworks and respect for international law necessary for the
sustainable use of transboundary watercourses (Brochmann and Gleditsch, 2006; Paisley
and Hearns, 2006). Capacity to manage and negotiate (2(iv)) have been suggested as
requisites for cooperation in transboundary waters (Spector, 2004), while political will
(2(v)) was identified as the primary factor influencing cooperation in transboundary
waters (Bernauer, 2002; Elhance, 2000). The previous discussions regarding cooperation
illustrate the importance of interdependency between users for true cooperation (2(vi)).
Studies of freshwater treaties indicate that, while not a condition for sustainable use,
heterogeneity of endowments of users (2(vii)) is normal (Spector, 2004).
In looking at the relationship between resource systems and user group characteristics,
the first element, overlap between resource and users (1-2(i)), is a necessity. The high
level of dependence on the resource (1-2(ii)) implies that high levels of cooperation – and
thus sustainability - will only be achieved when all parties have high levels of
dependency upon the resource. The Columbia River Treaty, between Canada and the
United States, suggests that mutual dependency on the resource may not be a requirement
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for sustainable use of transboundary water. Despite the fact that at the time of signing the
Treaty in 1964, British Columbia was not dependent upon the Columbia for power as it
was also considering power development on the Fraser and Peace rivers, there is great
homogeneity of identity and interests between the United States and Canada over the
Columbia River (2(viii)).
Fairness on allocation of benefits (1-2(iii)) would be equally important at the
transboundary level as well as at the local CPR level. If one or more parties to an
agreement felt that they were unfairly compensated, this might prompt greater water use
compromising the sustainability of the resource.
Simplicity of regulations (3(i)), or at least a clear understanding of what is required
within an agreement, is a necessary condition for effective cooperation and governance of
transboundary water. There must be effective national rules applied at the local level of
resource use (3(ii)) for actors at the international level to meet their mutual commitments.
Easily applied enforcement mechanisms (3(iii)) with graduated sanctions (3(iv)), and
adjudication in dispute resolution (3(v)) have been promoted as important elements for
transboundary water treaties (Beach, Hamner, Hewitt et al., 2000).

Clearly, for resource

use to be sustainable and not enter into a `tragedy of commons` scenario there must be a
high degree of trust between parties. This trust will likely be found within the foundations
of transpartent accountability of the different parties to one another and the local users of
water.
The final criterion, that central or higher order authorities should not undermine local
authority, supportive external agency, nested levels of appropriation, provision,
enforcement is equally important at a transboundary level. The concept of developing
linkages from users at the local level to policy at the international level has been
identified Folke (1988)and has been successfully achieved in some basins, such as the
Danube regarding pollution control. However, the complexity of developing these
linkages is compounded by the addition of the international element.
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1.5.1 Creation of Effective Policies and Management Structures
In the absence of effective governance at the appropriate scale, natural resources, such as
rivers, are at the peril of increasing societal pressures (Dietz, Ostrom and Stern, 2003).
Governance systems crafted to fit one set of socio-ecological conditions can erode as
social, economic, technological and bio-physical changes occur (Dietz, Ostrom and Stern,
2003). Consequently, management theory must abandon the perception of a steady state
human-environment interaction. Instead, managing complex, coevolving socialecological systems for sustainability requires the ability to cope with, adapt to and shape
change without losing options for future development (Folke, Carpenter, Elmqvist et al.,
2002b).
Five significant requirements have been identified for adaptive governance in complex
systems (Dietz, Ostrom and Stern, 2003):
1. Providing Information: Information is central to developing effective environmental
governance. Understanding processes with resource systems is key to creating
alternatives and developing political will for action, as was the case in the Vienna Treaty
and subsequent protocols for limiting ozone depleting substances (Downie, 1999).
However, information must be compatible with the environmental events taking place
and the decisions surrounding them (Dietz, Ostrom and Stern, 2003; Young, 2002).
Information must account for the uncertainty involved in dealing with environmental
decisions; science will always be incomplete (Dietz, Ostrom and Stern, 2003; Young,
2002). Moreover, environmental change is not gradual and linear, but rather episodic by
nature. The critical processes that structure ecosystems occur at radically different rates
and cover several orders of magnitude both in time and space (Holling and Sanderson,
1996). Rivers, in particular, are notorious for fluctuations and catastrophic events such as
flooding. However, increased knowledge of spatial distributions and timing of hydraulic
cycles show that flooding events are crucial for many riparian ecosystems (Bunn and
Arthington, 2002; Poff, 2002; Postel and Richter, 2003).
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2. Dealing with Conflict: Interactions where rivalry exists either in the appropriation or
provision of the resource will result in conflict or, at least, increased tensions (Barkin and
Shambaugh, 1999b; Dietz, Dolsak, Ostrom et al., 2002). This is particularly true where
rivers are concerned as there is no substitute for water (Gleick, 1992; Matthew, 1999).
However, the inability to substitute water is the reason why some scholars feel that rivers
provide a context for dialogue and information exchange (Gleick, 1992; Wolf, 1998;
Wolf, Stahl and Macomber., 2003). Dialogue and „analytic deliberation‟ allows values to
be brought to the table and information to be exchanged (Dietz, Ostrom and Stern, 2003).
Information is one of the most important means of altering perceptions, thereby
addressing conflict resolution and developing creative paths towards mutual gains in CPR
management (Ostrom, Burger, Field et al., 1999).
In transboundary waters conflict, resolution most often takes the form of alternative
dispute resolution through negotiation, mediation or arbitration (Draper, 2002), However,
there is much to be learned by creative processes such as those developed by BC Hydro
to resolve multiple objectives on water use through dialogue, negotiation and education
(McDaniels, 1995).
3. Inducing Rule Compliance: Effective governance involves the creation of rules for
resource use that are respected and adhered to. Many different systems of rules exist and
no one set is likely to address all resource management issues. Informal structures and
local traditions have often proved effective (Berkes, 2002). In a global economy, trade
mechanisms have been increasingly promoted as ways of inducing rule compliance.
Examples exist of tradable environmental allowances (TEA) for air pollution reduction
(Connolly, 1999; Farrell and Morgan, 2003) as well as tradable quotas in fisheries
(Dolsak and Ostrom, 2003).
Coercive hegemony by single entities can use market forces to influence the actions of
states with respect to resource management (Barkin and Shambaugh, 1999b). An
example would be the United States‟ ban on tuna caught with methods destructive to
dolphins, prompting alterations of other pacific fishing fleets in order to access the United
States market (DeSombre, 1999). Furthermore, the role of international organizations to
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ensure and assist with compliance has been pivotal in a number of international river
settings (Beach, Hamner, Hewitt et al., 2000).
4. Providing Infrastructure (and capacity): Technological and physical infrastructure
will determine the degree to which resources can be exploited and also monitored (Dietz,
Ostrom and Stern, 2003). New technology, such as turtle-friendly nets, can alter actor
behaviour while information technology can help identify common goals among local
users and influence agendas for national policies (Levesque, 2001).
5. Be Prepared for Change: Adaptive strategies that are flexible and respond to altering
conditions are needed to develop robust social ecological systems. Four critical factors
interacting across temporal and spatial scales have been identified as critical when
dealing with natural resource dynamics during periods of change and reorganization
(Folke, Colding and Berkes, 2002):


learning to live with change and uncertainty;



nurturing diversity for resilience;



combining different types of knowledge for learning; and



creating opportunity for self-organization towards social-ecological sustainability.

Furthermore, different levels of decision making (nesting) and a diversified decisionmaking structure (variety) allow for testing of rules at different scales and contributes to
the creation of an institutional dynamics important in adaptive management (Berkes,
2002; Farrell and Morgan, 2003).
Developing effective governance and management mechanisms across scales for resource
management are both challenging and necessary. As seen in Table 1.1, scholars have
developed general principles for robust governance of localized resources (Agrawal,
2002; Dietz, Ostrom and Stern, 2003). Governance of large scale or global resources is
more complicated. However, analytical dialogue, institutional nesting, and variety seem
to be particularly relevant for larger scale management (Dietz, Ostrom and Stern, 2003).
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The challenge for management, then, is to develop institutional structures and
frameworks that match ecological and social processes operating at different spatial and
temporal scales while addressing linkages between those scales (Folke, Pritchard, Berkes
et al., 1998). Central to this are the legislative and normative practices that are employed
to manage our interaction with resources such as transboundary watercourses.

1.6 International Law and Cooperation over Shared Resources
A brief overview of international law and cooperation over shared resources is beneficial
to better understand the evolution of assertive cooperation in transboundary watercourses.
For brevity, this section focuses on United Nations‟ work as it reflects the major
evolution in thought surrounding shared resources. However, it is acknowledged that
much national, bilateral, regional institutional development, and the work of groups such
as the International Law Association15 have served to influence concepts in international
law.
International cooperation is a well-developed principle in customary international law
and forms the subject of Chapter 2 of Agenda 21 entitled, "International cooperation to
accelerate sustainable development in developing countries and related domestic
policies". It can be viewed as one of the cornerstones of the whole of Agenda 21 and has
become central to the concept of sustainable development. Moreover, cooperation in
Agenda 21 is very assertive calling for a „genuine cooperation and solidarity‟ to
overcome the challenges of environment and development.16 The last principle of the Rio
Declaration, principle 27, solidifies good faith and partnership in cooperation:
States and people shall cooperate in good faith and in a spirit of partnership in
the fulfillment of the principles embodied in this Declaration and in the further
development of international law in the field of sustainable development.17

15

The International Law Association is a group of some 3500 academics and practising professionals from
around the world. Their mandate is to study, clarify and develop public and private international law.
16
See Chapter 2, Agenda 21.
17
Rio Declaration on Environment and Development, Rio de Janeiro, 3-14 June, 1992.
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While the „spirit of partnership‟ is now well established, it was not always so. For much
of the last century and before, cooperation was conceived in two parts. One was passive,
based on: encouraging peace through non-intervention with neighbours and focussed
suppression of acts of aggression; the promotion of peaceful resolution of disputes; and
respect for each other‟s rights and freedoms. The second part was more affirmative,
suggesting joint action and collaboration. Fundamental for peace are stability and wellbeing of states, which can be achieved through greater economic, social progress, and
development. Indeed, this general division of thought is seen throughout the text of the
Charter of the United Nations, in particular Chapter IX (Articles 55 and 56).18 The
Charter is basically silent on: cooperation over resources and emphasises peace, nonaggression, and the creation of the United Nations Security Council. This emphasis
reflects the priorities of the time as the document was signed in June of 1945 while the
Allied forces were still at war with Japan.
In 1970, after seven years of deliberation, the General Assembly of the United Nations
made the Declaration on Principles of International Law and Friendly Relations and Cooperation Among States in Accordance with the Charter of United Nations. Considering
the geopolitical context at the time, the statement reflects a balance between a
Khrushchev sponsored doctrine of „peaceful co-existence‟ (passive and noninterventionist), the more affirmative western concept of „friendly relations,‟ and the
desires of newer members to acknowledge that the world had changed since 1945, with
many new nations having formed (Rosenstack, 1971). The Declaration, while not
considered to have the same significance as a convention, is nevertheless a powerful
proponent of legal principles. The most assertive passage again deals with global growth
and development:
States should co-operate in the economic, social and cultural fields as well as in
the field of science and technology and for the promotion of international cultural

18

See Charter of the United Nations, San Francisco, 26 June 1945.
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and educational progress. States should co-operate in the promotion of economic
growth throughout the world, especially that of the developing countries.19
Cooperation over shared resources implies that states should cooperate over such
resources to enhance progress and development. Because the Declaration also
emphasised „equality of State sovereignty,‟ it can also be interpreted as meaning progress
and development should be equitable and benefit sharing applies with respect to
transboundary resources.
By the 1970s, issues of „equity‟ regarding environmental problems had been on the
international agenda for decades, particularly where development by one state may have
impinged the right of another to develop. Emerging from the United Nations Conference
on the Human Environment was the Stockholm Declaration of 16 June 1972. Its
preamble discusses the need for cooperation among nations to solve a growing class of
environmental problems that are global or regional in scope.20 While the declaration
focuses on development and sovereignty, it acknowledges that some development is
inappropriate as it may adversely affect other states. The interconnection between
development and environment became increasingly strong throughout the 1970s and
1980s. Consequently, concepts surrounding cooperation over the environment, and, thus,
shared resources, were also refined. In 1987, the United Nations World Commission on
Environment and Development published their report, „Our Common Future,’ commonly
known as the „Bruntdland Report,‟ after the chair of the Commission, Gro Harlem
Brundtland (WCED, 1987). The report is a landmark in global awareness of the
interdependency of economic, social and environmental factors and firmly placed
sustainable development at the centre of the political stage (Spangenburg, 2002). Its
attempt to balance divergent development trajectories and multiple stakeholder interests,
including hearings with many NGO groups and environmental lobbyists, by identifying
common goals was unprecedented and set the tone for future work regarding the „global
commons.‟ The report was explicit in promoting active cooperation for shared
19
20

See UN Declaration on Friendly Relations Between States, Geneva, 24 October, 1970.
See Declaration of the UN Conference on the Human Environment, 16 June, 1972
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environmental issues, noting: “the nation state is insufficient to deal with threats to shared
ecosystems”21 (WCED, 1987).
The United Nations Convention of Environment and Development (UNCED), held in Rio
de Janeiro in 1992, emphasised increased commitments for transboundary cooperation.
The conference was prolific in developing agreements involving cooperation to promote
sustainable development; documents such as: The Framework Convention on Climate
Change, The Convention on Biological Diversity, Agenda 21, The Rio Declaration, and
the Statement on Forest Principles were all promoting cooperation over the use of the
Earth‟s natural resources.
Since the 1970s, there has been a burgeoning of international environmental laws in
many sectors. Apart from those associated with UNCED, major developments include:
Convention on Wetlands of International Importance Especially as Waterfowl Habitat
(Ramsar, 1971), Convention on Migratory Species and Wild Animals (Bonn, 23 June,
1979), United Nations Law of the Sea (Montego Bay, 1982), Convention to Protect the
Ozone Layer (Vienna, 1985), Protocol of the Vienna Convention (Montreal, 1987),
Convention on the Control of Transboundary Movements of Hazardous Wastes and their
Disposal (Basel, 1989), Conservation and Management of Straddling Fish Stocks and
Highly Migratory Fish Stocks (New York, 1995), and the Kyoto Protocol to the United
Nations Convention on Climate Change (Kyoto, 1997). Beyond these major global
conventions, there are a score of regional agreements promoting cooperation between
states dealing with shared natural resources. In short, cooperation over shared resources
has become increasingly common throughout all types of resources.
It should also be noted that in 2000 the International Law Commission22 decided to
include „shared natural resources of states‟ in its long-term program of work (ILC, 2005).
Initially, the group was to look at oil and gas as well as groundwater; however, as a
priority they decided first to explore groundwater issues. The 3rd Report on Shared
21

See Chapter 11, Section III on „Towards Security and Sustainable Development‟, WCED, 1987.
The International Law Commission is the primary body of the United Nations which deals with the
development of new international law. It was formed in 1948.
22
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Natural Resources forwarded several principles which mirrored those of the
Watercourses Convention in 1997, with differences based on renewable and nonrenewable groundwater pertaining to recharged and non-recharged aquifers (ILC, 2005).
Also, it explicitly noted that many of the principles being developed to deal with
groundwater cannot be translated to oil and gas due to the „vital nature‟ of water (ILC,
2005).

1.7 Normative Practices for Transboundary Watercourses
While there is a wealth of treaty law pertaining to specific international basins
(McCaffrey, 2002) and several strong principles of customary law (Higgins, 1994;
Malanczuck, 1997), there is no single agreed upon convention or set of rules addressing
fresh water resources between nations. In the absence of developing a global agreement,
which for the foreseeable future seems unlikely, the challenge is to develop adequate
institutional structures with the current tools of international law.
The wealth of treaty law and state practice related to international water basins generates
several strong principles of customary law which have been codified in the UN Water
Courses Convention (McCaffrey, 2001a; Moermond and Erickson, 1987; Teclaff, 1967).
The UN Watercourses Convention was adopted in 1997 by the United Nations General
Assembly by a vote of 103 for and three against,23 with 27 abstentions and 33 members
absent (McCaffrey, 2001b). It has since become the principal instrument with which
states may negotiate and develop water resources along international rivers and through
which international law may be applied (McCaffrey, 2001b). Though extremely holistic
in content, taking into account the basin wide approach and the precautionary principle,
the Watercourses Convention has not been ratified by a sufficient number of countries to
enter into force, and the ratification deadline of May 20, 2000 has passed.
Nevertheless, the Watercourses Convention has resolved the historic dispute between the
extreme principles of territorial sovereignty and that of national integrity, placing the

23

China, Turkey and Burundi.
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principle of equitable and reasonable utilization as the leading principle of international
law along watercourses (Browder and Ortolano, 2000; Draper, 2002; McCaffrey, 2001b).
The principle is found in Article 5 of the Watercourses Convention and states:
Watercourse States shall in their respective territories utilize an international
watercourse in an equitable and reasonable manner. In particular, an
international watercourse shall be used and developed by watercourse States with
a view to attaining optimal and sustainable utilization thereof and benefits
therefrom, taking into account the interests of the watercourse States concerned,
consistent with adequate protection of the watercourse.
The principle of territorial sovereignty is the simplest theory, implying that states have
the right to unbridled development or use of water resources within their territory
irrespective of the repercussions to other states (Moermond and Erickson, 1987). This
archaic view is associated with the Harmon Doctrine (Cohen, 1991),24 which basically
states that in the absence of established laws to the contrary, a state may proceed to
exploit its water resources in any way it deems appropriate, and that jurisdiction within
its territory is exclusive and absolute. The idea that upper riparian states have no
responsibility to lower riparian states is generally considered as unjust and has been
abandoned (Chenevert, 1992).
The principle of territorial or national integrity is a mirroring of the sovereignty principle,
implying that lower riparian states have the right to receive the continuous natural flow of
an international watercourse undiminished in quantity and unaltered in quality. Such an
approach places a virtual veto in the hands of the lower riparian state with respect to the
development of water resources in the upstream state and has also been rejected
(Wouters, 1996, 1997). Early in the century, there was a growing move towards the
24

Cohen, J. (1991). International Law and Water Politics of the Euphrates. Journal of International Law
and Policy. 24:503-522. “In 1895 Mexico protested to the US the diversion of the Rio Grande to the
detriment of existing Mexican uses. It claimed that its inhabitants had established the right to use the
river‟s waters for hundreds of years prior to the time that the settlers in Colorado began to use them.
Notwithstanding, Attorney General Harmon declared that “the rules, principles, and precedents of
international law impose no liability or obligations upon the US” to share the water with Mexico or to pay
damages for injury caused by the diversion.” See also Weston, Burns; Richard Falk & Anthony D‟Amato,
International Law and World Order, 2nd. Edition, West Publishing Co., 1990.

44

Chapter 1: Transboundary Water Management: Obstacles and Opportunities

principle of prior consent for riparian developments. This movement was supported by a
number of influential institutes and conferences, such as the 1911 Madrid Declaration of
the Institute of International Law; the 1933 Declaration of Montevideo by the Seventh
International Conference of American States; and the 1957 Buenos Aires Resolution of
the 10th Conference of the Inter-American Bar Association (Wouters, 1997). The
declarations and statements from these supported the idea that consent of co-riparian
states is required by customary international law before a state may lawfully make use of
waters in its rivers.
The most famous rejection involving the principle of prior consent came from the
arbitration of Lake Lanoux (1957), when Spain formally objected to a French proposal to
develop hydroelectric power on Lake Lanoux and the river Carol (which runs into Spain).
Under the Treaty of Bayonne (1866), France had assured Spain the right of natural flow
of the river Carol. Spain felt that the construction of a hydroelectric project would be in
breach of the Treaty of Bayonne and further claimed that customary international law
required France to negotiate an agreement with Spain before effectuating its hydroelectric
plan. Spain further argued that international law sanctions not only the equality of rights
of co-riparian states but also the necessity of prior agreement whenever a substantial
alteration of a transboundary system of waters is contemplated (Teclaff, 1967).
The Tribunal arbitrating the Lake Lanoux25 case concluded: “The rule that States may
utilise the hydraulic power of international watercourses only on the condition of a prior
agreement between interested States cannot be established as a custom, even less as a
general principle of law.” It continued by stating:
As a matter of form, the upstream State has, procedurally, a right of initiative; it
is not obliged to associate the downstream State in the elaboration of its schemes.
If, in the course of discussions, the downstream State submits schemes to it, the
upstream State must examine them, but it has the right to give preference to the

25

Lake Lanoux Arbitration (France v. Spain), 24 I.L.R 101, 127-130, 140 (1957), 12 U.N.R.I.A.A. 281,
306-308, 316 (1964). See Weston, B., R. Falk and A. D'Amato (1990). Internaitonal Law and World
Order, (New York:West Publishing Co.).
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solution contained in its own scheme provided that it takes into consideration in a
reasonable manner the interests of the downstream State (Weston, Falk and
D'Amato, 1990).
Emerging to balance unbridled development from the „right of initiative‟ was the
principle of „no harm,‟ as codified in Article 7 of the Watercourses Convention:
“Watercourse States shall, in utilizing an international watercourse in their territories,
take all appropriate measures to prevent the causing of significant harm to other
watercourse States.” This sentiment is echoed in other international legislation; most
notably, pollution control measures as exemplified by the Trail Smelter Arbitration
(1942), which was one of the first international cases to award damages due to pollution
(Weston, Falk and D'Amato, 1990; Guruswamy, Palmer, Weston et al., 1999).
Equity is a basic principle of international law; thus, the principle of equitable and
reasonable utilization emerged to balance the „right of initiative‟ with the principle of „no
harm.‟ Several key decisions conducted by the Supreme Court of the United States
regarding inter-state conflicts over water use have been instrumental in solidifying the
principle as the corner-stone of transboundary water law (McCaffrey, 2001b). The
principle first took its present form in the Helsinki Rules on the Use of Waters of
International Rivers, adopted by the International Law Association in 1966. Numerous
other legal mechanisms, such as the Stockholm Declaration (1972), and the Charter of
Economic Rights and Duties of States (1975), amongst others, have all influenced the
atmosphere in which this principle evolved. This mood is particularly evident in the
preamble to the Watercourses Convention suggesting that it be interpreted by recalling
the principles and recommendations adopted by United Nations Convention on Economic
Development in the Rio Declaration and Agenda 21 (1992).26 Moreover, use of the
principle of equitable and reasonable utilisation in decision making and recent
26

Principle 2 of the Rio Declaration is identical to principle 21 of the Stockholm Declaration made 20 years
previously as states that: “States have, in accordance with the Charter of the United Nations and the
principles of international law, the sovereign right to exploit their own resources pursuant to their own
environmental and developmental policies, and the responsibility to ensure that activities within their
jurisdiction or control do not cause damage to the environment of other States or of areas beyond the limits
of national jurisdiction.”
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arbitrations, such as the International Court of Justice ruling on the GabčikovoNagymaros Project,27 has further solidified its prominence.
The principle, however, has not remained static. Wording in the Helsinki Rules (1966)
calls for an „equitable and reasonable share‟ of waters, while the Watercourses
Convention calls for use in an „equitable and reasonable manner‟ implying that there are
many more considerations to be taken than simply quantity or appropriation. It should
come as no surprise that legal concepts evolve alongside scientific understanding and
knowledge. As previously mentioned, transboundary environmental issues are forcing the
evolution of the concept of national sovereignty (Barkin and Shambaugh, 1999b;
Matthew, 1999). With reduced available resources and increased uncertainty, we will
likely see an increased evolution of the importance of „optimal and sustainable‟ alongside
„equitable and reasonable‟ use.
In legal literature, there has been great debate over apparent conflicts between the
principles of „no harm,‟ as written in Article 7, and „equitable and reasonable utilization,‟
as written in Article 5 of the Convention (Dellapenna, 1996; Guruswamy, Palmer,
Weston et al., 1999; McCaffrey, 1996; Schroeder-Wildberg, 2002; Utton, 1996; Wouters,
1996). In terms of whether the „principle of equitable and reasonable utilization‟ or the
„principle of no significant harm‟ should prevail, most authors favour the former. As
Wouters points out, it is unlikely that states will embrace a dominant „no significant
harm‟ approach to watercourse development as it appears to many to be too limiting
(Wouters, 1996). Dellapenna argues in favour of the primacy of equitable and reasonable
utilization from the simple position that any development or utilization of a watercourse
by a state causing significant harm to a co-riparian state cannot be considered as
reasonable (Dellapenna, 1996). Unanswered questions, however, are the determination of
„reasonable‟ and „significant.‟ There is no absolute standard; while some uses may
generally be considered reasonable or unreasonable, or some effects significant or not,
there is a great deal of grey area between the two extremes.

27

Gabčikovo-Nagymaros Project (Hungry vs Slovakia) 1997 ICJ Rep.7.
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It can be argued that the principle „of equitable and reasonable utilization‟ should not be
taken out of context, and that its context is with the supporting rights and obligations of
the Watercourses Convention. The second part of Article 728 in which consultation is
obligated over mitigation and compensation in the event that harm caused is an
explanatory clause rather than an independent duty (McCaffrey, 2001b). As the wording
suggests, “where significant harm is nevertheless caused,” implying that all attempts of
avoiding significant harm are fundamental for any watercourse development.
Furthermore, Article 8, the obligation to cooperate, promotes a basin wide approach to
dealing with watercourse development and, therefore, a more holistic view of water
resources development.29
The concept of cooperation for mutual benefit and good faith again implies that there is
an acknowledgement of co-riparian interests when developing water resources.
Utilization could only be considered effectively equitable and reasonable if co-riparian
interests are considered in the development of watercourses. Furthermore, the idea of
obtaining optimal utilization suggests complimentary activities, benefit sharing and,
therefore, a degree of interdependency between actors.
The lack of ratifying instruments for the Watercourses Convention prohibits the argument
that all its provisions should be binding or form part of customary law. Nevertheless, its
overwhelming adoption by the General Assembly reinforces the application of the
principles of equitable and reasonable utilization, no significant harm, prior consultation,
and duty to cooperate, as customary international law.

28

Article 7.2: “Where significant harm nevertheless is caused to another watercourse State, the States
whose use causes such harm shall, in the absence of agreement to such use, take all appropriate measures,
having due regard for the provisions of articles 5 and 6, in consultation with the affected State, to eliminate
or mitigate such harm and, where appropriate, to discuss the question of compensation”
29
Article 8: “Watercourse States shall cooperate on the basis of sovereign equality, territorial integrity,
mutual benefit and good faith in order to attain optimal utilization and adequate protection of an
international watercourse”
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There remains, however, the question of determining „equitable and reasonable.‟ Article
6 of the Watercourses Convention gives guidance as to „how‟ to determine what is
equitable and reasonable, as follows:
1. Utilization of an international watercourse in an equitable and reasonable
manner within the meaning of article 5 requires taking into account all relevant
factors and circumstances, including:
(a) Geographic, hydrographic, hydrological, climatic, ecological and
other factors of a natural character;
(b) The social and economic needs of the watercourse States concerned;
(c) The population dependent on the watercourse in each watercourse
State;
(d) The effects of the use or uses of the watercourses in one watercourse
State on other watercourse States;
(e) Existing and potential uses of the watercourse;
(f) Conservation, protection, development and economy of use of the water
resources of the watercourse and the costs of measures taken to that
effect;
(g) The availability of alternatives, of comparable value, to a particular
planned or existing use.
2. In the application of article 5 or paragraph 1 of this article, watercourse States
concerned shall, when the need arises, enter into consultations in a spirit of
cooperation.
3. The weight to be given to each factor is to be determined by its importance in
comparison with that of other relevant factors. In determining what is a
reasonable and equitable use, all relevant factors are to be considered together
and a conclusion reached on the basis of the whole.
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As there are some 300 or more active international agreements associated with
transboundary water, they have presumably been considered as both equitable and
reasonable by the countries entering into them. Article 6, therefore, is less of a threshold
to be achieved by independent opinion and more of a guideline to assist negotiations with
the concerned parties. The emphasis on consulting in a spirit of cooperation is key.
Moreover, the obligation in Article 5 to “attaining optimal and sustainable utilisation” of
the watercourse insinuates interdependency as part of cooperation.
1.7.1 Recent Efforts to Forward the Water Agenda
The history of transboundary water law and the move to create a global framework for
understanding and agreement has been impressive in recent decades. The world's water
resources specialists have recognized that a more comprehensive, cross-sectoral approach
to managing water resources is needed to achieve sustainable development. In
determining equitable and reasonable uses, linkages between economic sectors and
degradation of the water environment should be identified, and preventive measures
included in national economic development plans. Moreover, national plans should
support the sustainable water use in the basin as a whole.
Some highlights of the global water agenda over the past few decades include: the
Helsinki Rules (1966), UNESCO First International Conference on Water in Mar Del
Plata, Argentina in 1977; the International Conference on Water and the Environment in
Dublin in 1990;30 the 1992 United Nations Conference on Environment and Development
in Rio (UNCED); the 1st World Water Forum in Marrakech in 1997; the 1st Petersburg
Round Table International Dialogue in 1998; the 6th session of United Nations
Commission on Sustainable Development (CSD 6) held in New York in 1998;31 the
Millennium Summit of the United Nations in New York in 2000;32 the 2nd World Water
Forum in the Hague in 2000;33 the International Conference on Freshwater in Bonn,
30

See: Dublin Statement on Water and Sustainable Development
www.wmo.ch/web/homs/documents/english/icwedece.html (08 October 2005)
31
See: http://www.un.org/esa/sustdev/csd/CSD6.htm (08 October 2005)
32
See: http://www.un.org/millennium/summit.htm(08 October 2005)
33
See: www.worldwaterforum.net (08 October 2005)
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Germany in 2001;34 the Johannesburg “Rio Plus 10” Earth Summit occurred in 2002;35
and, the 3rd World Water Forum in Kyoto in the spring of 2003;36 the Berlin Rules
(2004); and, most recently, the Fourth World Water Forum in Mexico, March 2006.
All of these meetings and gatherings have assisted in pushing the water agenda to the
forefront in international development (Biswas, 2004). The acknowledgments that water
is critical for our survival, and the recognized need for its sustainable management have
been well established and is the first Key Recommendation of the World Water Report 2
(UNESCO-WWAP, 2006).37 Article 10 of the Watercourses Convention indicates that in
situations of dispute, the interpretation of equitable and reasonable should give special
regard to vital human needs. Moreover, water is specified in several other human rights
conventions, such as the Convention on the Elimination of all Forms of Discrimination
against Women38 and the Convention on the Rights of the Child,39 as well as in one
regional treaty, the African Charter on the Rights and Welfare of the Child.40 Finally, the
Geneva Conventions guarantee the protection of this right during armed conflict.41
Also, in November 2002, General Comment 15 of the UN Committee on Economic,
Social and Cultural Rights (CESCR) recognized the right to water as a fundamental
human right.42 While interpretations of the Committee through General Comments are
not binding, it should commit the 145 states that have ratified the International Covenant
on Economic, Social and Cultural Rights to ensure fair and non-discriminatory access to
safe water for drinking and hygiene purposes.

34

See: www.water-2001.de (08 October 2005)
See: www.johannesburgsummit.org (16 October 2005)
36
See: www.world.water-forum3.com/ (16 October 2005)
37
WWAP 2006. The first Key recommendaton of the UN World Water Development Report 2 was “We
need to recognize that access to clean water is a fundamental right.”
38
See Article 14.2 (h) www.un.org/womenwatch/daw/cedaw/text/econvention.htm (18 October, 2005)
39
See Article 24.2 (c) www.unhchr.ch/html/menu3/b/k2crc.htm (18 October, 2005)
40
See Article 14.2 (c) www1.umn.edu/humanrts/africa/afchild.htm (20 October, 2005)
41
See Article 89 of the Third Geneva Convention relating to civilians
www.unhchr.ch/html/menu3/b/92.htm (18 October, 2005)
42
Committee on Economic, Social and Cultural Rights, General Comment No. 15 EC 12/2001/11. “The
human right to water entitles everyone to sufficient, affordable, physically accessible, safe and acceptable
water for personal and domestic uses is fundamental human right of all people”.
35
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Although, we might agree that access to safe and sufficient water is a basic human right,
these are limited quantities of water. The majority of issues regarding allocation, use and
maintenance lay in agricultural and industrial uses; and it is here where the greatest
disparity of opinions lies.

1.8 Solutions
As we cannot control the weather, the solution to water allocation problems lies in better
water governance. The water crisis is increasingly about how societies govern the access
to and control over water resources and their benefits. There is no coincidence that four
of the eight key recommendations listed in the World Water Report 2 deal with
governance issues surrounding water (UNESCO-WWAP, 2006).
That is not to say that technical innovations, such as drip irrigation or desalinisation are
inappropriate or unnecessary, but rather that they will be more efficiently achieved under
the auspices of larger policies and good governance. If we are truly going to achieve
sustainable water use in the future, the key lies in removing the political and social
obstacles (Bernauer, 2002)
1.8.1 Policies for Meeting the Challenge of Sustainable Water Use
Policy interventions can be categorized to seek efficiencies of water use at three levels:
the local user level, the basin wide level, and the global level (Hoekstra, 2005). Policies
and actions at the local user level take the form of influencing behavior through pricing,
regulations, and education. The choice of dual flush toilets or capturing rainwater at a
household level are examples. While polices may be national or municipal, it is
alterations at the consumer level where efficiencies are targeted.
Technology is extremely important at the local consumer level. As water cannot be
substituted, conservation technologies making water use more efficient will have large
impacts on water consumption. Most water is used in agriculture: Globally some 70% of
our water use is used in irrigation, and this is as much as 85% in some countries
(Rosegrant, Cai and Cline, 2002). Consequently, massive savings can be made for water
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in the agricultural sector, such as drip irrigation or developing new species, which are
drought and salt resistant (Smil, 2001). Likewise, potential for conservation exists in both
domestic and industrial use.
Fresh water can be created from marine water, though is it costly. Desalination is
becoming increasingly popular in arid areas such as Israel and Southern California where
access to traditional fresh water sources demands pumping large distances through
different jurisdictions. Israel‟s nearest new source of traditional water would then be in
Turkey. Ownership and property right issues plague the South Western United States: the
Central Irrigation District claims rights to 75% of California‟s share of water obtained
from the Colorado River, and there is bitter controversy over urban and agricultural use
(Hayes, 2003). Desalination provides an opportunity for urban areas to release
themselves from the dependence on buying high priced „agricultural‟ water.
The second or middle level is that of the water basin, where choices must be made with
respect to allocation of water to various sectors including agriculture, public health,
industry and the environment. This is primarily an institutional issue involving value
judgments and assessments. Clearly, when the basin is shared between countries,
management must become institutionalized at the international level.
At the largest scale, water policies and actions can be developed to seek efficiencies at
the global level. Some regions are water scarce while others are not, some regions also
have a low demand and others do not; unfortunately, there is no positive relationship
between availability and demand. Countries like Canada, while per capita large users of
water, use relatively little of their available resource. While other countries like Egypt
use as much as 98% of their available water (Allen, 2001; Gleick, 1996).
It is argued that virtual water, if taken into account during policy development, could help
alleviate water shortages by growing things where they can be easily grown and trading
to places where they cannot. Nowhere, has this been achieved at a greater extent than in
the Middle East, which ran out of water in the mid 1990s and exists by importing water
intense crops like wheat. (Allen, 2001). Egypt, for instance, simply cannot feed itself. In
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2002, Egypt‟s population was over 60 million and increasing at a rate of over 1.5%
annually (World Bank, 2004). It had to import over 40% of the wheat its people
consumed (FAO 2004). This is despite the fact that technology and double cropping from
irrigation and fertilizers allow Egyptian fields to produce 5.6 t/ha of wheat, comparable to
that of many European countries (Aquino, Carrion and Calvo, 2000). While Egypt is in
perhaps one of the most drastic situations, it is the case throughout much of the Middle
East and Asia that countries are not longer able produce the food they need. The solution
is to import food products, like wheat, that require high levels of water for production.
In the Okanagan Valley of British Columbia, water stress has caused concern for fruit
growers. In turn, there has been a shift from water intense products such as apricots to
lower water consuming, but much higher value, crops like grapes to support the wine
industry, which not only has higher costs associated per pound of fruit but also has
immense value added aspects in terms of wine production (Cohen, Neilsen, Smith et al.,
2006). In fact, the wine industry itself not only provides employment, but there is also
the added benefit of tourism (Cohen, Neilsen, Smith et al., 2006).
While it is true that a shift towards incorporating virtual water planning will help develop
more efficient policies for water use, virtual water policies will have to be linked to trade
policies to ensure that the reason for its promotion is not lost in pure economic incentives.
Global and regional trade agreements, like the General Agreement on Tariffs and Trade
or Mercosur, must accept that the „objective‟ of the exchange in goods is to balance water
deficits and not necessarily to enhance trade per se. Countries like Egypt necessarily
depend upon the global grain trade to feed their people and are in a precarious situation.
Any event that could alter the cost of grain will be potentially devastating for „virtual
water‟ dependent countries. As with the realisation that green-house gas emissions,
ozone and other atmospheric components are of global concern and require global
strategies, so too will the challenge of managing water in the 21 Century.
Indeed, we can be confident that as systems are evolving for carbon trading to address
green-house gas emissions and the exclusion from traditional intellectual property rights
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of certain agricultural landraces thought to be key to maintaining genetic diversity, 43 so
too will a global convention emerge linking water and trade through virtual water.
The focus of this thesis, however, lies in the middle ground at the basin level. Here
choices must be made with respect to allocation of water to various sectors, including
agriculture, public health, industry, the environment and its maintenance. Allocation is
primarily an institutional issue involving value judgments and assessments. It will
invariably incorporate efficiencies found at the local user level (conservation
technologies, drought resistant plants etc.) and can serve to propel efficiencies at the
global level. Here, efficiencies will be derived from basin wide policies, and, clearly,
when the basin is shared between countries, this will demand international cooperation.
In terms of dispute resolution and the fostering cooperation, UNESCO created the Water
Co-operation Facility in Paris in 2004. Its objective is to foster peace and cooperation
among stakeholders using common shared water resources. Thus, provide the necessary
resources, the favourable environment, political backing, professional support, and
judiciary mechanisms, when requested. To date, it has evolved into a partnership between
UNESCO, the World Water Council, and the Permanent Court of Arbitration in The
Hague. More is needed, however, to foster cooperation to cope with the challenges of the
21 Century, and the remainder of this thesis is devoted to developing and testing a
structured approach to advance this most pressing of issues.

1.9 Conclusion
This Chapter illustrates that proactive cooperation is fundamental to meet the challenges
of the coming decades. Moreover, while great progress can be made in the realm of
technical solutions for water conservation and water use with regards to international
rivers, institutional mechanisms are paramount factors. Indeed, the Chapter echoes the
work of Wolf and his team in summarising that principle factors governing whether
basins fall into conflict or rise to cooperation are institutional rather than situational.
43

The International Treaty on Plant Genetic resources for Food and Agriculture entered into force in June
2004. It lists species which are to fall under the „multilateral‟ system for exchange between countries.
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Furthermore, cooperation in this sense is not passive but, rather, assertive; incorporating
interdependence for the equitable, reasonable and sustainable management of
international rivers.
The following chapters lay out a path of inquiry as to what actions or mechanisms are
available to the policy maker to most effectively and efficiently promote assertive
cooperation under different sets of circumstances. Chapter 2 identifies the creation and
balancing of incentives, adequate information exchange, proceeding in a stepwise
manner, neutral party assistance, and engaging relevant stakeholders in the basin as key
mechanisms; illustrating examples of each through case studies. Chapter 3 develops a
framework to test the influence of these mechanisms both qualitatively and quantitatively
through the application of case-survey methodology. It further tests the framework on
five situations: Columbia River, Mekong River, Danube River, Mahakali River and
Jordan Aquifers. Chapter 4 provides an assessment of the Columbia River basin by five
practitioners using the analytical framework to test for the ease of replication in scoring
and using constructed tables. Chapter 4 tests the comprehensiveness of the analytical
framework and its ability to adequately describe situational nuances through a detailed
examination of the Mahakali River. Chapter 6 summarises conclusions and major
observations from the research, emphasising the importance of balancing interests,
information exchange and neutral party involvement to promote assertive cooperation.
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of Transboundary Water Resources1

A river is more than just an amenity, it is treasure. It offers a necessity of life that must be
rationed among those who have power over it.
Justice Oliver Wendell Holmes, 1931

2.1

Introduction

Justice Oliver Wendell Holmes made the above statement in the course of his judgement
in the case of New Jersey v. New York (McCaffrey, 2001b), decided by the United States
Supreme Court in 1931. In that case, the lower riparian state, New Jersey, sought to
prohibit New York from diverting some of the waters of the Delaware River for
consumption in New York City. While succinct, his statement embodies the fundamental
elements surrounding the sharing of water resources between users. Because water is a
treasure, offering a necessity of life, it is special and unique among resources. For the
vast majority of its uses, water has no substitutes; consequently, it must not be
irresponsibly exploited, and its benefits must be appropriately proportioned by those who
control it amongst all who depend on it.
While much has transpired since Justice Holmes‟ statement, developing effective
governance and management mechanisms across jurisdictional boundaries remains a
challenge that will become increasingly taxing with the effects of climate change,
increasing demand, and water scarcity, amongst others. Indeed, many current agreements
are likely to become untenable in the face of future climate change (Draper and Kundell,
1

This Chapter is based on research and writing by G. Hearns which appears in a joint paper by Paisley, R.
and G. Hearns (2006) entitled „Some Observations from Recent Experiences with the Governance of
International Drainage Basins‟ (In A.C. Corréa and Gabriel Eckstien (Eds.) Precious, Worthless or
Immeasurable: the Value and Ethics of Water. Centre of Water Law and Policy, and the International
Centre for Arid and Semi-arid Land Studies (p 73-103) Texas Tech University).
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2007).2 Crucial to meeting our future water needs will be the optimal and efficient use of
water resources in basin wide contexts, demanding high levels of interdependency
between states. While there is a growing wealth of literature focussing on indicators of
conflict and conflict avoidance, this is not the case with literature investigating the
promotion of cooperation over transboundary water resources (Spector, 2004).
This thesis advances the discussion on how best to enhance cooperation by identifying
mechanisms of state practice that promote cooperation over transboundary water
resources, building an analytical framework to measure the impact of those mechanisms
on regime effectiveness, and applying that framework to different basins. The goal of
which is to determine which mechanisms are best suited to states in certain circumstances
to enhance cooperation.
A succinct and coherent set of key mechanisms is necessary to develop a structured
„case-survey‟ framework to analyses activities or actions promoting cooperation (Chapter
3). The mechanisms are required to be as independent as possible in order to isolate key
activities, or combinations of activities, that lead to greater cooperation in transboundary
water management under various situations. At the same time they should be
comprehensive enough to adequately describe the main processes of regime formation.
This Chapter identifies key mechanisms promoting cooperation through an iterative
process whereby initial observations from a literature review were continually refined
through analysis of 16 case studies. The case studies analysed were the Columbia, Chui
and Talas, Darling, Danube, Ganges, Illumeden, Indus, Jordan, Mahakali, Mekong, Nile,
Rhine River, Rio Grande, Syr Darya rivers and the South China Sea large marine
ecosystem.

2

Based on the most current predictions of the Intergovernmental Panel on Climate Change, Draper and
Kundell (2007) identify numerous compacts in the US and treaties throughout the globe that are unlikely to
accommodate the anticipated alterations in precipitation patterns. It should be noted here that the study
does not include the compounding effects of increasing demand through population growth.
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Case studies were selected based on four principal criteria to emphasize the versatility
and durability of key mechanisms. Firstly, the case studies represent the widest possible
geographic range with the intent of developing a global perspective on promoting
cooperation and to eliminate any potential regional bias for favouring particular
mechanisms. This is particularly important to reduce the effects of regional development
and technology as well as social and cultural effects on cooperation. Consequently, cases
were chosen from Western Europe; Latin America; North America and Australia; Eastern
Europe and Central Asia; South Asia; East Asia; the Middle East; and both Saharan and
Sub-Saharan Africa.
Secondly, to provide an assessment of flexibility and versatility, the case studies were
chosen to represent a variety of settings, including: bi-lateral and multi-lateral contexts;
temperate and arid settings; and parties with both different and similar development
goals.
Thirdly, case studies where chosen to span a variety of time periods to explore the use of
similar key mechanisms over time. Interestingly enough, the temporal bookends are both
from Africa. The oldest being the agreement regarding the Nile between Egypt and Sudan
in 1959, while the most recent is between Niger, Mali and Nigeria over the Illumeden
aquifer system (signed in June 2009). Finally, case studies were selected to illustrate both
highly successful and unsuccessful applications of the key mechanisms; as much can be
learnt by analysing poor applications as well as fruitful ones.
While by no means exhaustive, the case studies examined are a manageable and
representative sampling of transboundary water regimes from the literature. There is an
inherent limitation in only considering 16 basins. The inclusion of other case studies
would help to either support the identification of those key process mechanisms identified
using the 16 case studies or it would detect additional mechanisms.
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2.1.1 Observations From Literature

A literature review of transboundary water cooperation and agreements, in particular
Paisley and Hearns (2006), McCaffrey (2001) and Waterbury (1997), generated an initial
list of activities and practices believed to promote cooperation in transboundary waters:
i.

All water resources should be included in planning.

Taking all water resources into consideration has been identified as part of the
considerations in assessing equitable and reasonable utilization under the UN Water
Courses Convention of 1997. It is essential to review the different options available to
different states in determining greater need and thus equitable use. As such, it is
important in defining the different incentives of the countries with respect to the
transboundary water under question.
ii.

Adopting a basin wide approach to conservation and management is evolving
as an application of ecosystem management principles.

This observation indicates that analysing the basin as an ecological entity will enhance
the overall management of the water through ecosystem management principles. It is
related to assessing the „best‟ use of water in a given basin in a sustainable manner and
determining the most equitable way to share such benefits. It is important therefore to
help identify and balance incentives of states when negotiating benefit sharing.
iii.

Packages of incentives provide for more opportunities to agree.

When states move beyond discussing only water and evolve to issues such as energy and
trade it becomes easier to meet underlying interests and thus help to balance incentives
of states (Sadoff and Grey, 2002; Paisley, 2002).
iv.

Political and social issues cannot be separated from resource issues and
should be addressed.

Benefits and interests may not always be physically or financially driven. In some cases
there are underlying political issues which either drive or undermine cooperation. These
should be considered when developing treaties or agreements that balance the interests
of the states. Such was the case between India and Pakistan in the Indus River Treaty.
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Political and social issues are therefore related to balancing incentives. They are also
related to information sharing in the sense that other states involved in the negotiations
will need to know them in order to help develop equitable arrangements.
v.

Hydrological and environmental data exchange is essential.

There is clearly a need to understand the resource that is being discussed to the best of
our ability. When Egypt and Sudan were allocating water under the 1959 Nile
Agreement, they were both assuming different flows. Knowing the resource is essential
to help reduce uncertainty. Thus information exchange is needed at an appropriate level
and at appropriate detail.
vi.

Information exchange on socio-economic issues is beneficial.

This is related to information exchange, and serves in determining equitable and
reasonable use as mentioned in the UN Water Courses Convention of 1997.
vii.

Community and stakeholder involvement is important at the appropriate level.

There is a growing acceptance that stakeholder involvement is important at both local and
community levels as well as regional levels when dealing with transboundary resources
to ensure that there is support for agreements regarding resource use (See section 2.9).
This directly relates to a key mechanism of engaging relevant stakeholders. „Relevant‟
emphasises the concept that while international agreements are negotiated between states
there are stakeholders that are affected by those agreements. Input or involvement from
these stakeholders is important to ensure that agreements to not undermine their interests.
viii.

Anticipating the interests of all the relevant actors (inside and outside the
watershed) will assist with negotiations;

Stakeholders should not only be considered as local communities, but also other basin
states. This can even relate to states outside the basin, as in the case of Jordan River
where Egypt had a particular interest in regional stability. The objective here is to ensure
that agreements will not be undermined by external interests, and may even be supported
or enhanced through their involvement. In terms of states within the basin, there may be
clear impacts on their water resources and thus interests. These fall under the mechanism
of „engaging the relevant stakeholders‟.
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ix.

Finance mechanisms for transactional costs are important for sustained
management;

As Marty (2001) points out, too often international agreements over water resources are
burdened by transactional costs of maintaining cooperation with seemingly little
advantage for potentially years as projects are built and benefits realised. This is
particularly true with large basins such as the Nile where numerous riparian states have
formed the Nile Basin Initiative to help promote projects and formulate agreements (See
section 2.7). Consequently, to ensure continued dialogue and the ability to implement
works, sustainable financing should be a goal. Management structures need to focus on
specific objectives and tasks that illustrate benefits for those involved. Financing relates
to proceeding in a manner which is not beyond the capacity of the states to implement.
That does not suggest that third party financial assistance is not important, but rather that
states are able to ensure their continued contribution and participation and not necessarily
depend upon assistance for the management of the regime. In this regard, not all states
need to be involved in all decisions or projects, as such inclusiveness can be at the
expense of cooperation and advancement (Waterbury, 1997). Management structures
should therefore be built on an as needed basis advancing in a stepwise fashion as
management needs increase alongside realised benefits.
x.

Concrete and attainable development goals and objectives including
accountability is important to maintain momentum;

A key observation was that focussed agreements, or have clear milestones, tended to
promote cooperation and be implemented better than large conceptual or framework
agreements (Paisley and Hearns, 2006). This is not to say that large framework
agreements are not needed, but rather ensuring that agreements have milestones built into
them to help continue to drive cooperation. This again points to the concept that working
from small to large is often more appropriate, particularly for countries which may lack
experience in such development, such as the Nepal in relation to agreements with India
(See Chapter 5).
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xi.

Activities and projects should not be beyond the ability of those
implementing them.

Waterbury (1997) is very clear to point out that in countries with a lack of experience in
managing transboundary water resources or developing larger infrastructure projects in a
cooperative manner should „test the waters‟ and undertake activities that are clearly
within their capacity to undertake and develop. These might often be projects which
involve information gathering and sharing etc. Again, this observation relates to
progressing in stepwise manner from small to larger.
xii.

Third parties can often benefit cooperation.

The observations that third parties, or neutral parties, will often benefit cooperation
comes from analysing interaction at a technical, financial and facilitation level (See
Section 2.8). The key mechanism observed was therefore how involved neutral parties
were in the development of an agreement.
xiii.

Joint-commission and overseeing bodies are particularly useful to promote
management goals.

Joint commissions have been identified as being important in assisting cooperation
(Paisley and Hearns, 2006; McCaffrey 2001; Lepawsky, 1963). The reason is that they
often play an important role as either facilitators, or neutral actors, interested only in the
equitable formation and proper implementation of a treaty. In the case of the Columbia
River, the International Joint Commission set terms for studies and proposed principles
for the agreement between the US and Canada. Other joint commissions may run joint
power facilities as an entity independent of the states involved. As such joint
commissions can be seen as neutral parties, with respect to individual state interests.
They are considered therefore under neutral party involvement.

2.1.2 Refinement of Key Mechanisms
The observed list of practices and actions identify a variety of issues with many
overlapping themes, and are at different levels of abstraction. To develop a suit of
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coherent mechanisms suitable for use in a „case-survey‟ framework the above
observations were used as an initial lens to analyse the 16 case study basins mentioned
above (Figure 2.1). During the case study analysis agreements were assessed in terms of
whether there was an improvement or deterioration in the relationships between the basin
states, the management of the water resources, and the durability of the agreement in
terms of remaining in-force.
The key mechanisms were determined through an iterative process of reviewing the case
study basins as described in detail later in this Chapter and were determined to be:


Creating and balancing incentives.



Information sharing.



Stepwise cooperation.



Neutral party involvement.



Engage relevant stakeholders.
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Figure 2.1 Refinement of key mechanisms

* Taken principally from Paisley and Hearns (2006); McCaffrey (2001); Waterbury (1997)

The possibility remains that the five identified mechanisms are not comprehensive and
that inclusion of other case studies would reveal additional mechanisms. Greater
confidence can be given to the short list of mechanisms identified as they are supported
in negotiation literature.
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2.1.3 Key Mechanisms and Negotiation Theory
Although the five actions promoting successful management were identified through
analysis of state practice, they should come as no surprise to the reader familiar with
negotiation theory. Creating and balancing incentives is mirrored in so called „interest
based negotiations’ where emphasis is placed on examining objectives as opposed to
positions (Fisher and Ury, 1983; Ury, 1991; O‟Connor, 1997) and has been used in a
variety of negotiations dealing with natural resource settings (Dorcey and Riek, 1994;
Jackson, 2002). As elaborated in greater detail in Chapter 3, the analysis of incentives,
particularly those outside the water resources in question, will assist in developing a
greater „package of benefits‟ (Druckman, 1997) allowing actors to accept certain terms of
an overall agreement which, individually, may not appear optimal to them (Stien, 1989;
Zartman, 1989; Mostert, 1998).
Information is key to the success of good negotiations, not only in terms of understanding
interests (Fisher, 1983), but also in understanding the element around which negotiations
are made (Dennis, 1996; Thompson, 1991). Linked to information, is the input associated
with consensus building with stakeholders in terms of education for decision-makers as
well as building more stable agreements (Baldwin, 2008; Dorcey et. al., 1994; Jackson,
2002; Gregory and Keeney, 1994). Education and knowledge transfer has been one of the
greatest benefits associated with the development of stakeholder advisory committees in
the clean up of pollution in the Great Lakes (Beierle and Konisky; 2001).
Negotiation theory further makes use of „stepwise processes‟ for developing cooperation
and in particular building trust between actors (Ross and LaCroix, 1996; Koshutanski and
Massacci, 2007). Negotiations should always „start with what you can agree on‟ to
provide a point of success (Fisher, 1983; Mostert, 1998). This can often be issues such as
the process for negotiation (Dorcey and Riek; 1987), or what information is needed
(Thompson, 1991). A stepwise process is viewed as key in achieving goals and
maintaining momentum in international resource negotiations such as the Danube
(Linnerooth, 1990) and Palestine Aquifers (Feitelson and Haddad, 1998).
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Facilitators, mediators and „Neutral Parties‟ have been viewed as particularly helpful in
negotiation processes where there are multiple stakeholders and/or differing opinions and
values (Fisher, 1983; Dorcey and Reik, 1987; Jackson, 2002). As described in Chapter 3,
multi-objectives are often further complicated by sovereignty issues in international
negotiations.
While gaming theory has been applied to international water issues (Carraro et al., 2005)
suggesting that models may help determine optimal solutions; less has been done with
respect to developing a structured approach, or structured support, to water negotiations
which have been effective in other negotiation situations (Dennis, 1996).
The five key mechanisms identified above are meant to encompass the main actions that
were assessed in reviewing 16 river basins. As the research has not been exhaustive over
all basins the possibility remains that key mechanisms has been overlooked. Flexibility in
negotiations and linking water issues to other agreements were identified as possible
additional mechanisms. However, an effort was made not to duplicate or overlap key
process mechanisms, and it was felt that flexibility in negotiation could be encompassed
under creating and balancing incentives. It was reasoned that incentives can
accommodate both substantive issues as well as procedural concerns. In retrospect,
flexibility may be a more important factor than initially granted. As discussed in the
conclusions (Chapter 6), flexibility should be considered for any future work undertaken
with the framework developed in this thesis.
Linking water issues to other arrangements, such as the EU Water Directive being
associated with rules and procedures of the European Union, can have influence in
promoting cooperation (Sadoff and Grey, 2002; Druth, 1998). However, it was felt that
such a process mechanism is related to contextual situations and could be regarded as part
of an analysis of good relations. For example, developing a regional economic body to
assist with the promotion of cooperation in transboundary waters is not a reasonable
process mechanism. To use an existing regional economic body in promoting
transboundary waters would be reasonable, but as they are not generally available in all
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situations they were not considered as an alternative specifically. They could be
considered both under the context and as a neutral third party.
Despite the shortcomings discussed, the five key mechanisms address key principles of
negotiating (Fisher, 1982) with a focus on multilateral agreements (Susskind et al. 2003),
which include:


improving relations and building trust – creating and balancing incentives,
information exchange, stepwise cooperation



building acceptance of decisions – stakeholder engagement



focussing on the interests and exchanging information – information exchange



creating options and alternatives to meet needs - creating and balancing incentives
and information exchange



mediating value differences or power differences – neutral party involvement



clarify product of decision – information exchange



realistic products – stepwise cooperation.

The implications of not covering all the potential key mechanisms would mean that a
potentially important factor had not been considered thus undermining efforts to identify
all key mechanisms under certain situations. It would not, however, alter the
identification of beneficial mechanisms under a given situation, rather it could not be
claimed that all mechanisms had been looked at.
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2.2 The Need for Active Cooperation.
The combined effects of climate change; diminishing availability of water due to
pollution; increased demand from population growth and development; and shifting
societal values increasingly undermine assumptions and traditional models of water
resources management (Brown, 2003; Holling and Sanderson, 1996; Postel, 1999; Regier
and Kay, 2002; Vörösmarty, Green, Salisbury et al., 2000). Precipitation, water flow and
groundwater recharge will be increasingly unpredictable and most international basins
can expect increases in extreme events, such as droughts and flooding (Arnell, 2003a;
Arora and Boer, 2001b; Bruce, 2003; Manabe, Wetherald, Milly et al., 2004; Nijssen,
O'Donnel, Hamlet et al., 2001).
The challenge for water management is to develop institutional structures that match
ecological and social processes, operating at different spatial and temporal scales (Folke,
Pritchard, Berkes et al., 1998). While there is consensus amongst the scientific
community that basins should be managed as single socio-ecological entities (Brown,
2003; Postel, 1999), few basin regimes have been able to achieve this. Indeed, of the 263
international water basins, which are home to just under ½ the world‟s population, most
lack any type of joint management structure, and certain fundamental management
components are noticeably absent from those that do (Giordano and Wolf, 2003).
Substantive problem-solving, and, therefore, high levels of cooperation, will be critical to
meet the demands of this century with respect to international river management
(Bernauer, 2002). Problem-solving requires a decision-making structure and institutional
arrangements that are adaptive in nature and integrated in scale and scope with that of the
basin ecology (Folke, Carpenter, Elmqvist et al., 2002a). Even in basins with existing
agreements, shifting climate and associated precipitation patters are likely to render many
existing international agreements, based on quantity allocations, untenable (Draper and
Kundell, 2007). However, the effect of increasing demand is thought to have a greater
influence than even climate change (Vörösmarty, Green, Salisbury et al., 2000). Already
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population pressure and development goals of basins demand a review of water resource
use in many circumstances. With the introduction of irrigation, industry, and greater
water use in general, per capita consumption has increased nine fold over the last century
(Dellapenna, 2003). It have been estimated that over the next 20 years, between 70 to
90% of all available fresh surface water will be used for consumption (UNESCO, 2003);
undermining environmental services essential to sustainable livelihoods and social
development (Holmlund and Hammer, 1999; Postel, 1997). The increasing emphasis over
the last half-century on groundwater resources is unlikely to make up shortfalls for much
longer. Already, the majority of our water comes from groundwater sources and are
difficult to assess, protect, monitor and manage; moreover, many of the most important
aquifer systems are already being degraded (Foster and Chilton, 2003).
Tackling the water challenges of the 21st Century will almost certainly demand the most
effective and efficient use of transboundary water resources and, therefore, require high
degrees of interdependency, interaction and coordination between states. This is termed
interdependent cooperation and requires positive action from states to develop
synergistic benefits of resource use. At the other end of the scale, passive cooperation
demands minimal or no interdependency, interaction or coordination and defines a
situation of mutual tolerance and acceptance. While the line between active and passive
cooperation is somewhat subjective, many agreements in which water is allocated
between users with no attempt to prioritize or optimise water use on a basin wide scale
are clearly passive, such as the Indus Waters Treaty. 3 Others have joint commissions or
bodies that work to optimise resource use throughout the basin and have benefit sharing
aspects and are examples of active cooperation, such as the Columbia River Treaty.4

3

See the Indus Waters Treaty between the Government of India, the Government of Pakistan and the
International Bank for Reconstruction and Development, Karachi, 19 September, 1960, available at
www.transboundarywaters.orst.edu (Retrieved October 20, 2006).
4
See Treaty Relating to Cooperative Development of the Water Resources of the Columbia River Basin
(„Columbia River Treaty‟) Opened for signature 17 January 1961, United States–Canada, 542 UNTS 244
(entered into force 16 September 1964).
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The rivers of the Indus basin flow from Tibet into India and Pakistan through Kashmir;
The Indian province of Kashmir is still disputed by the two countries. Under Article 3 of
the Indus Waters Treaty, Pakistan has control over the three western Rivers, while India
has compete control over the three eastern rivers. The Treaty calls for the exchange of
hydrographical information (Article 6) as well as the optimum development of the rivers,
and the future intention to cooperate to the fullest possible extent (Article 7). However,
the reality is that both India and Pakistan continues to manage „their‟ rivers
independently (Kilot, Shmueli and Shamir, 2001).
The Columbia River Treaty sets up a highly integrated system of joint management and
information exchange between dam operations in Canada and the United States on the
upper Columbia River, which focuses optimising power and flood control throughout the
basin. This is discussed in detail in Chapter 4.

2.3 Cooperation and Conflict over Transboundary Water Resources
There is a growing consensus that the number of treaties or agreements developed over
the last century suggests an increasing acceptance of formal cooperative mechanisms in
international water basins (Bernauer, 2002; Biswas, 2004; Brochmann and Gleditsch,
2006; Giordano and Wolf, 2003; Krongkaew, 2004; Sadoff and Grey, 2002; Wolf, 1998).
The wealth of treaty law and state practice related to international water basins generates
several strong principles of customary law which have been codified in the 1997 UN
Water Courses Convention (McCaffrey, 2001a; Moermond and Erickson, 1987; Teclaff,
1967). Despite the overwhelming endorsement of the Water Convention by the UN
General Assembly, it has not come into force (McCaffrey, 2001b); and international law
remains weak to remedy problems of contamination, allocation, and maintenance issues
involving international rivers (Benvenisti, 1996).
In the absence of a comprehensive and well-defined global regime, states develop quasi
sui generus arrangements. These are becoming increasingly important with the growing
realisation that, due to transboundary manifestation of our actions, stability and
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sustainable use of resources within one‟s own territory does not ensure resource security
(Spector and Wolf, 2000). While customary law has served well in times of relative water
abundance, existing principles will need to be revised to incorporate new challenges
(Dellapenna, 2003). Some argue that successful management of transboundary waters
must entail legal mechanisms for clear resolution of disputes that will inevitably emerge
(Dellapenna, 2003). However, functional dispute resolution mechanisms within
transboundary water agreements are not the current norm (McCaffrey, 2002). More than
half of the 147 water agreements surveyed by Hamner and Wolf have either no
provisions for dispute resolution, or are poorly defined (1998).
As we enter an era where increased levels of cooperation will be needed to address
modern challenges, there is dearth of literature focusing on promotion of cooperation.
Spector notes that attention has generally been focused on the causes of conflict and
failure; thus, conflict avoidance per se as opposed to the promotion of cooperation
(Spector and Wolf, 2000). Indeed, many scholars have focussed on identifying situational
attributes, such as relative amounts of shared water and relative development or climatic
variability to indicate basins that are at risk of conflict (Gleditsch, Owen, Furlong et al.,
2004; Gleick, 1992, 1993; Wolf, Yoffe and Giordano, 2003a; Yoffe, Wolf and Giordano,
2003).
The greatest obstacles in international river management are not technical but relate to
political processes in which institutional arrangements are designed and implemented
(Bernauer, 2002). Unfortunately, few attempts have been made to develop coherent
explanatory models of institutional arrangements and evaluate them against the wealth of
empirical evidence available in international water management (Bernauer, 2002).
Moreover, the development of cooperative mechanisms may not be as intuitive a process
as one might expect. With respect to the creation of international water agreements,
Spector suggests that inequality among actors in a basin may actually assist treaty
development as opposed to hindering the process (Spector and Wolf, 2000). This concept
is supported by the notion that regionally powerful states generally push for agreements
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to secure interests, though primarily of a bilateral nature where they may have greater
control (Zeitoun and Warner, 2006). Such is the case in Africa with Egypt, Nigeria, and
South Africa (Lautze and Giordano, 2005). Consequently, in a continent with
approximately 25% of all international water, agreements assessing the number of
agreements overstates the degree to which transboundary cooperation is occurring in
Africa (Lautze and Giordano, 2005). Africa is not alone: analysis on a global level
suggests that greater levels of cooperation are needed in many international basins where
existing agreements will not be resilient enough to withstand the alterations associated
with climate change, increasing demand notwithstanding (Draper and Kundell, 2007).
Greater focus on cooperative mechanisms of resource use is, therefore, needed to advance
the development of sustainable transboundary water agreements. As discussed in Chapter
1, much can be gleaned from the literature regarding general principles for robust
governance of localized common pool resources (Ostrom, 1990); these principles were
primarily developed though observations of homogeneous user-groups of resources with
well-defined geographic and jurisdictional boundaries. These assumptions could rarely be
applied to transboundary waters. The Danube, for instance, flows through 17 national
jurisdictions while the Nile basin holds numerous ecosystems, ranging from tropical
mountains, humid equatorial lake systems, to one of the world‟s largest wetlands, and
traverses the Sahara desert.

2.4 Process Mechanisms and Actions
While the scale and the urgency of the challenges facing transboundary water
management in this century may exceed those of the last century, many of the issues
themselves are not new. It is highly relevant, therefore, to examine how states have
evolved to deal with the problems and dilemmas that have arisen to date to allow us to
better design cooperative mechanisms for the future (Paisley and Hearns, 2006). In this
thesis, practices that evolved between states which promote cooperation are termed
process mechanisms. They are actions that may or may not be pre-meditated but which
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serve to enhance cooperation leading to stable agreements. The goal is that by identifying
them as useful, they may become part of strategic planning for the management of
transboundary resources.

2.5 Creating and Balancing Incentives
One of the most significant areas to be explored for promoting cooperation is developing
a package of incentives, a „basket of benefits,‟ for the states (Paisley, 2002; Paisley and
Hearns, 2006). Cooperation on watercourses can produce benefits from the river, for the
river and beyond the river (Sadoff and Grey, 2002). States sharing water resources have
interests existing beyond water that become increasingly important as states have greater
degrees of integration. Druth suggests that cross-sectoral leveraging permits greater
cooperation in any one sector due to sunken costs in others (Druth, 1998). Consequently,
developing a viable incentive package could accommodate the interests of other actors in
other spheres. In the case of central Asia and the Syr Darya, Kyrgyzstan may be
interested in receiving gas and oil supplies from Uzbekistan in payment for holding water
in the winter and releasing it in the summer. Kyrgyzstan‟s interest is in cheap power for
heating in the winter months, and Uzbekistan‟s is for irrigation water in the summer. The
scheme has not yet worked in that region, though attempts at developing a regional water
and energy sharing agreement have been underway for several years. However, in the
case of Central Asia, substantive incentives alone may not break political impasses;
procedural incentives focussing on building trust are, thus, paramount and developing the
regime in a stepwise fashion may be essential to lasting cooperation (see below).
In the Columbia Treaty, Canada receives benefits as an upstream state through
recognition of its storage facilities by equally splitting the added power generation
benefits from United States‟ facilities. Both parties receive flood control benefits, and the

87

Chapter 2: Key State Practices Promoting Active Cooperation of Transboundary Water
Resources

United States specifically benefits from increased power generation and extensive
irrigation from the Libby dam, which backs waters into Canadian territory.5
Financial considerations were also important during negotiations. Construction of the
large dams planned under the Treaty were beyond the means of the Government of
British Columbia; consequently, financial assistance for Canadian facilities was part of
the agreement. Canada increased the size and capacity of the dams during construction,
taking advantage of the initial development to create larger storage facilities. The
incremental addition of storage could be operated for the exclusive benefit to Canada. At
the time of the treaty, in 1961, the focus was solely on flood control, power generation
and, to a lesser extent, irrigation. Costs were minimised and benefits maximised by
operating the entire system as a single unit, as it remains today.
The possibility of increasing water availability can be a strong incentive for cooperation.
Under the Mahakali Treaty, both India and Nepal were to benefit from increased
irrigation capabilities through greater regulation of water at the Tanakpur Barrage. 6 The
World Bank proposal for the Indus partially worked as the agreement made it possible for
India and Pakistan to increase the amount of available water to both states by the
construction of new works (McCaffrey, 2001b).
Direct fiscal benefits are often part of „incentive packages.‟ As early as 1949, Egypt
agreed to compensate Uganda for loss of hydroelectric power at the Owen Falls Dam, so
that the Dam could operate to benefit flows in the lower Nile for Egyptian irrigation
purposes (McCaffrey, 2001b). Under an agreement signed in January 2000, Kazakhstan
has an obligation to reimburse a part of Kyrgyzstan's expenses for operation, maintenance
and rehabilitation of a number of dams and reservoirs located in the territory of the latter,
5

See Treaty Relating to Cooperative Development of the Water Resources of the Columbia River Basin
(„Columbia River Treaty‟) Opened for signature 17 January 1961, United States–Canada, 542 UNTS 244
(entered into force 16 September 1964) (Columbia River Treaty).
6
See Treaty Between His Majesty’s Government of Nepal and the Government of India Concerning the
Integrated Development of the Mahakali River Including the Sarada Barrage, Tanakpur Barrage and
Pancheshwar Project. Delhi, February 12, 1996. Entry into Force June 5, 1997. Accessed May 17, 2006.
www.nepaldemocracy.org/ (Last accessed May 17, 2006) (Mahakali Treaty).
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but that supply water to the former. In the Columbia basin, the United States pay Canada
directly for the increased power capacity in United States‟ facilities.7
Going beyond the river to incorporate socio-economic interests can create future
incentives and help to balance equity increasing the acceptability of agreements. In the
1956 Agreement for the Full Utilization of the Nile Waters (Nile Waters Treaty), Egypt
and Sudan agreed to incorporate existing uses as well as provide a means for allocating
surplus waters, based on projected needs and population (McCaffrey, 2001b; TFDD,
2002). Under the Nile Water Treaty, the total water was assumed to be 84 BCM/yr with
10 BCM/yr for evaporation and seepage loss. Egypt‟s concern for existing needs was
taken into account by allowing it 48 BCM/yr and Sudan 4BCM/yr. The remaining
benefits of 22BCM/yr were to be split between Egypt and Sudan, in a ratio of 7 ½: 14 ½
respectively, favouring the anticipated growth of Sudan and allowing for population
discrepancies during negotiations (Sudan felt their population was some 50% larger than
Egypt believed). Any greater amounts were to be split equally and significant shortfalls
would be taken up by Permanent Joint Technical Committee. As Sudan could not absorb
all its water at the time, the treaty provided for a „loan‟ of Sudanese water to Egypt of up
to 1500 MCM/yr through till 1977, allowing for both countries to benefit from
development of Sudan. Further funding for additional building was to be split evenly, and
Egypt compensated Sudan £E 15 million for flooding and relocation at the time.8
Exploring the variety of differing uses of water may also yield new incentives. In the
Mekong, the water flow in the dry season is critical. Laos relies heavily on river
navigation and would welcome higher levels from dam releases, as would Vietnam,
which faces problems of saline intrusion. Both Vietnam and Thailand have extensive
irrigation systems that face dry season constraints, and Thailand has recently been

7

See Appendix A, Principles of Operation, Treaty Relating to Cooperative Development of the Water
Resources of the Columbia River Basin of the Columbia River Treaty, available at www.cbt.org (Last
accessed November 23, 2006).
8
See Agreement between the United Arab Republic and the Republic of Sudan for the Full Utilisation of
the Nile Waters, November 8, 1959, Legislative Texts, Tr. No. 34. (1959).
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studying options for diverting water from the Mekong and for inter-basin diversion from
Thai tributaries to the Mekong (Browder and Ortolano, 2000). Conversely, in Cambodia,
sufficiently low flows are required in the dry season to maintain the peculiar reverse flow
of the Tonlé Sap system. The Mekong Basin's water resources have the ability to support
economic growth through irrigation, hydropower, navigation, water supply and tourism.
Hydropower development in the Mekong Basin has also been gaining momentum in
China and Laos (Paisley and Hearns, 2006). Consequently, Article 5 of the 1995
Agreement on the Cooperation for the Sustainable Development of the Mekong River
Basin is an attempt to strike a balance between these various interests and equitably and
reasonably utilise the waters of the Mekong.
It would be incomplete to only describe substantive incentives, as procedural issues can
be very influential, in particular, for building trust. Also, developing flexibility in
agreements can be a catalyst for cooperation. States are more likely to enter into a
cooperative arrangement if they know that there are built-in possibilities to change the
substantive elements of the agreement to meet new needs. Some have flexibility built into
the agreement for unforeseen climatic events, such as low water levels. In the case of the
Farakka Barrage, Article 2 (iii) obligates “immediate consultations to make adjustments
on an emergency basis, in accordance with the principles of equity, fair play and no harm
to either party.” The Columbia Treaty is flexible, within certain limits, and has a built-in
decision systems to make weekly adjustments to annual plans based on communication
between operating engineers. The Colorado and Rio Grande (Rio Bravo) model is
flexible, allowing for significant decisions to be made by the International Boundary and
Water Commission through the creation of Minutes, which have legal standing.9 More
common are the provisions of periodic revisions, such as those in Article 12 of the
Mahakali Treaty requiring a review every ten years or “earlier as required by either
party”

9

See Article 25 of the Treaty between the United States of America and Mexico relating to the utilization of
the Waters of the Colorado and Tijuana Rivers and of the Rio Grande, signed February 3, 1944. 59 Stat.
1219; Treaty Series 994. (1944).
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A mechanism for dispute resolution may also fall under the umbrella of a procedural
incentive to help build trust and promote a sense of security. Dispute resolutions may
vary greatly (Wouters, 2002), but all should ensure a fair and acceptable decision making
process. Interestingly though, more than half of the 147 water agreements surveyed by
Hamner and Wolf have either no provisions for dispute resolution or are poorly defined
(Hamner and Wolf, 1998).

2.6 Information Exchange
Cooperation is not possible without some form of information acquisition and exchange.
Indeed, to optimise basin resources both equitably and reasonably demands an adequate
degree of information exchange (Paisley and Hearns, 2006). Extensive technical and
analytical dialogue are believed to be key elements in expanding local common pool
resource theory to regional scale resources (Dietz, Ostrom and Stern, 2003). Information
exchange is considered a fundamental obligation under customary international law
(McCaffrey, 2001a), and numerous examples exist of agreements incorporating it,
including the 1992 ECE Helsinki Convention and 1995 Mekong Agreement. Information
exchange is important not only for understanding the substantive issue, but also in being
able to determine equitable and reasonable use, as well as understanding what benefits
will accrue. It is, thus, essential to build trust between parties.
One of the major problems that arose between Sudan and Egypt when negotiating the
1959 Nile Waters Treaty was determining how much water there was to share. Late in the
negotiations, Egypt and Sudan insisted on basing calculations using different average
flows for the river; they were basically conducting an allocation agreement but could not
agree on the fundamentals of what to allocate. Sudan assumed a flow of 84BCM/yr,
which was the amount originally calculated by Nile Projects Commission in 1920s, while
Egypt assumed a flow of 80BCM/yr (TFDD, 2002). As mentioned, benefits extending
beyond the river, to include trade or other areas, can be employed to determine equity.
The cost of the large Pancheshwar dam, as called for in the Mahakali Treaty, was to be
91

Chapter 2: Key State Practices Promoting Active Cooperation of Transboundary Water
Resources

borne by Nepal and India “in proportion to the benefits accruing to them” (Article 3 (3)).
Consequently, an accurate determination of benefits becomes extremely important and
can only be achieved through information exchange. More than a decade after the
Mahakali agreement came into effect not a stone has been shifted to build the dam
(Indian Express, 2004), not insignificantly due to the lack of clarity in terms of the
benefits that India is likely to receive through irrigation.
The development of the Columbia River emphasized the need for collection of data prior
to any agreement, setting the stage for more efficient hydrological planning and laying
the foundations for continued cooperation in data exchange (Paisley and Hearns, 2006).
In 1944, the governments of Canada and the United States asked the International Joint
Commission (IJC) to investigate and recommend a plan of development for the upper
portions of the Columbia Basin. At the time, the United States produced 40.3 billion kWh
per year on the Columbia, compared to Canada‟s 2.7 billion kWh (ICREB, 1959). The
IJC created the International Columbia River Engineering Board (ICREB) to analyze use
of the waters with respect to: domestic water supply, navigation, efficient power, flood
control, reclamation, conservation of fish and wildlife, and other benefits.
The IJC technical studies took 15 years to complete and looked at a variety of alternative
sites. It recommended up-river storage in Canada on the Columbia and its tributaries as
the most effective for meeting the countries‟ economic and flood control benefits (IJC,
1959). During that time, at least another six technical studies were undertaken by the
United States, British Columbia and Canada, including a study which looked at diverting
the Columbia River into the Fraser River (McNaughton, 1958).
In the Danube basin, one of the first actions to be undertaken was the establishment of a
basin-wide monitoring and data exchange network that enhances the understanding that
all actors share regarding the resource (TFDD, 2002). Data and hydraulic information
exchange was also part of the initial process to engage the lower riparians on the
Mekong. In 1957, Cambodia, Laos, South Vietnam and Thailand proposed a Committee
for the Coordination of Investigations in the Lower Mekong Basin (Mekong Committee)
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(Browder and Ortolano, 2000; Krongkaew, 2004). Information exchange continues to
play a major role in the Mekong and is the prime leverage used to engage nations of the
basin that are not members of the Mekong River Commission (MRC). China, for
instance, has participated as an observer in the MCR and has signed an agreement for
data exchange (Browder, 2000).
More recently, data and information exchange have played a critical role in bringing
together the countries of Niger, Mali and Nigeria over the joint management of the
transboundary Iullemeden aquifer system. Data and information exchange were required
for the development of a joint database and hydrogeological model of the aquifer (OSS,
2007b, 2007a). The database and hydrological model have been, in the words of one
senior government official, “instrumental in motivating the highest political levels to
move towards formalising the current informal mechanisms” (Keïta, 2008).
However, data and information are only as useful as long as they are accurate and
pertinent for decision making. When withheld, inaccurate, or misleading, information can
have the effect of giving only an appearance of cooperation and, thus, reduce trust. In the
opinion of some, since China completed the Manwan dam on the upper Mekong,
misinformation has been developed into an art form, often amounting to the
“irresponsible reporting of gross inaccuracies” (Chapman and He, 1996).
Data exchange played a central role in the issues surrounding the development of the
Ganges Water Agreement regarding the flow of water through the Farakka Barrage. In
1958, while India rejected the proposals of Pakistan to create a more integrated body for
the Ganges, it did agree that water resource experts should exchange data on projects of
mutual interest, and meetings commenced in 1960 (TFDD, 2002).10 The reluctance of
India to begin ministerial level meetings until „full data was available,‟ which took from
1960 to 1968, and the continued insistence that a treaty could not be signed in the
10

Note that Bangladesh was part of Pakistan until her independence in 1964. In 1958 then Pakistan
proposed to request the advisory and technical services of a UN body, or that projects on the Ganges in the
two countries be examined jointly by experts, or that they request the appointment of UN engineers to be
part of meetings at the expert level. All these proposals for a more integrated body were rejected by India.
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absence of full technical facts, suggests that gathering information can be used as a
stalling tactic. This is evident in that despite Pakistani concerns over the potential
barrage, India began and completed its construction. Even after its construction in 1970,
India continued to be concerned about the accuracy of data while Pakistan was motivated
to move towards substantive talks on the equitable sharing of the Ganges (Gyawali, 1999;
McCaffrey, 2001a; TFDD, 2002). India began diverting water from the Ganges to
Calcutta in 1974, and it was not until 1977, after the intervention of the UN, that an
agreement over the operations at the Farakka Barrage was reached (Gyawali, 1999).
In examining water administration, Ely and Wolman suggest that data exchange can
occur through an organic process, beginning with: exchange of independent data;
standardising data; joint collection; exchange of forecasting; exchange of Water Use
Plans; common planning; agreement in one or more fields of equitable allocation of
consumptive use; pollution; mechanisms for settlement of disputes; and then possibly
agreements for development of resources in one nation, at the joint costs and for the joint
benefits of several, coordinated administrative structures (Ely and Wolman, 1967). This
suggests that perhaps most cooperation should begin with data exchange, at least in
regions where building trust is an important first goal. Information exchange can be an
important initiation of step-wise cooperation (see below).
For sustainable development of international water basins, information transfer will
necessarily include socio-economic issues, as well as hydrologic data. Such detailed
information has already been established in the European Water Directive with the intent
of bringing other values to the table (Timmerman and Langaas, 2005). The Directive is
an all-encompassing agreement encouraging integrated water management of all waters,
including freshwater surface and groundwaters, as well as marine water. Paragraph 14 of
Preamble to the Directive clearly emphasizes that close cooperation and coherent action
between members and information in addition to consultation with the public is necessary
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for its success.11 Various articles throughout the Directive pertain to specific information
that is to be exchanged and made available for decision-making. Indeed, the exchange of
cultural, demographic, and other socio-economic information helps to provide a greater
contextual understanding for actors in the basin and assists at helping to define values
and, thus, potential incentives for cooperation. In a sense, developing a larger and more
diverse „basket of benefits‟ will enhance cooperation. In the Murray-Darling basin, policy
makers understood that many of the management changes needed in the Basin involved
trading wealth between communities and individuals, and that in making trade-offs, there
would be winners and losers. One of the aims of the Human Dimension Programs is to
better understand and consider the social, economic and environmental costs and benefits
(Bellamy, Ross, Ewing et al., 2002).
Social, environmental and economic information have all assisted cooperation in the
international arena. The inclusion of social aspects of development in the Mekong region
were suggested as complimentary to technical aspects as far back as 1961 (TFDD, 2002).
Despite the fact that the Nile Waters Treaty of 1959 does not take into account the needs
of other riparians, other than to review claims, the Treaty does stand out as one where
social and economic factors helped to achieve an outcome. Egypt‟s concern for existing
needs and priorities, while not being fully satisfied, was adequately addressed. Sudan‟s
concern for the fact that its population was larger and its aspirations for growth and
development were addressed by agreeing to receive a larger portion of additional flows in
the final agreement (TFDD, 2002). Sudan felt that the evaporation losses should be taken
from Egypt‟s portion; however the final agreement splits these evenly. Indeed, it is
interesting to note that the final agreement actually gave Sudan more water and Egypt
less water than Sudan anticipated when moving into negotiations in 1954 (McCaffrey
2001). The final solution was 55.5 BCM/yr and 18.5 BCM/yr for Egypt and Sudan

11

The Directive 2000/60/EC of the European Parliament and of the Council establishing a framework for the

Community action in the field of water policy (European Water Directive) was adopted on 23 October, 2000, in
Luxemburg (2000). Retrieved from http://eur-lex.europa.eu/LexUriServ/LexUriServ.do 12 November 2006.
.
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respectively.12 Sudan‟s initial position was 59 BCM/yr and 15 BCM/yr respectively, and
Egypt‟s 62 BCM/yr and 8 BCM/yr respectively (TFDD, 2002).

2.7 Stepwise Cooperation
Stepwise cooperation is defined here as a progressive move towards joint development
and cooperation. It may begin with small initiatives, such a information gathering, and
progress to the development of small scale works, eventually progressing to large scale
works. Or, in the case of multi-lateral basins, some states could begin cooperating over
resources that concerned them; expanding the cooperation to other states as necessary.
The basis behind this is that trust is built between the parties as joint work progresses and
confidence in partnerships and benefits increases over time, reducing the risk of
committing to poor agreement. For basins such as the Rhine River, the concept of
cooperation progressing and increasing in complexity over time is obvious. As new
technologies and capacities emerge, so too will their effect in the basin and,
consequently, the need to address them. This is not the case in many basins, however,
where technologies and capacities have emerged at a different pace, both between basin
states and with respect to other basins. In many developing basins, there is a drive to
develop resources in a comprehensive and integrated fashion, with limited success
(Waterbury, 1997).13 While a preventative and inclusive framework is needed,
particularly for a vital resource like water, it is worthwhile to focus on functional needs as
a way to create trust, build expertise and develop technical capacity. Cooperation could,
therefore, proceed thematically from the simple to the more complex and inclusive. It
might be better to start with an agreement on data and information exchange within a
basin and move towards more complex integrated themes. Also, initiating cooperation
among a few and include others when necessary may be advantageous. As Waterbury
describes, “asymmetrical rewards characterise the potential outcomes of cooperation”
12

See Agreement between the United Arab Republic and the Republic of Sudan for the Full Utilisation of
the Nile Waters, November 8, 1959, Legislative Texts, Tr. No. 34. (1959).
13
See John Waterbury, Between Unilateralism and Comprehensive Accords: Modest Steps toward
Cooperation in International River Basins, 13 Water Resources Development 3, 279-289 (1997).

96

Chapter 2: Key State Practices Promoting Active Cooperation of Transboundary Water
Resources

(Waterbury, 1997);14 agreement of all may not be easily achieved, making stalemate and,
thus, status quo the dominant possibilities. This is not to suggest that a state, or pair of
states, within a multi-national basin should undertake projects with potential adverse
affects to neighbouring states without discussion or dialogue, but ,rather, that
development need not be dependent upon a comprehensive and integrated accord
amongst basin states, until there is a need to do so. Development must balance political,
financial and resource constraints with needs to define functionality.
There are arguments against subsidiary agreements and their possible effects. The 1959
agreement between Sudan and Egypt for the “full utilization” of the Nile waters did not
take into account the development needs of other states, a position that would currently
not be acceptable under equitable and reasonable utilisation. Implementation of the
accord implies restrictions on upstream states, as withdrawal of water upstream will
reduce the agreed water allocations to Sudan and Egypt, within the treaty. However, to
prohibit Egypt and Sudan to develop while waiting for others in the basin to determine
their needs is neither practical nor just. Now that other basin states, such as Ethiopia,
wish to develop their water resources, there is a pressing need to cooperate where
previously there might not have been perceived to be. Consequently, while trying to
develop a basin wide framework, the World Bank initiatives also look at sub-basins
where it is easier to converge on ideas and agreement. Furthermore, by developing multipurpose facilities on the waters shared by Ethiopia, Sudan and Egypt, it may also help to
promote a framework including all the 10 riparian states (Global News Wire, 2006).15 It
should further be noted that inclusiveness and exclusiveness are not absolutes. Nations

14

Id.
See Global News Wire, Egyptian Sudanese and Ethiopean Nile Agreement, Asia Africa Intelligence
Wire, January 8, (2006). Egypt, Sudan and Ethiopia have agreed on setting up a project to generate
electricity from water resources in the Ethiopian highlands. Egyptian Minister of Irrigation and Water
Resources, Dr. Mahmoud Abu Zeid, has noted that the draft of the agreement will be discussed in the next
meeting of the ministers of the Nile Basin countries due in February, 2006, in Addis Ababa. See also Africa
News, Water ministers from the Nile Basin countries meet next month to conclude a new agreement
governing the use of the river's waters, January 17 (2006). Initiatives to develop a framework agreement
governing the River Nile management started in January 1997, and more than eight meetings have been
held in different Nile Basin countries in a bid to formulate a single legal instrument for the Nile.
15
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within a basin can be included in discussions, be notified of actions, and be solicited for
opinions, without being given decision-making power over a project being developed by
their neighbours. Inclusiveness can help to forage understanding and awareness, assisting
with the building of trust. This is part of the wider issue of stakeholder engagement.
Stepwise cooperation is exhibited in the Nile basin in several ways. At initial stages,
focus was given to the exchange of hydrometrologic information through Hydromet,
which was launched in 1967 with the support of the United Nations Development
Program and encouraged joint collection of data. After Hydromet closed in 1992, the
Technical Committee for the promotion of the Development and Environmental
Protection of the Nile Basin (TECCONILE) was established in 1993 to promote
sustainable development in the region. That same year, the Canadian International
Development Agency (CIDA) began a series of ten informal workshops to enable
riparian states to exchange views on a number of development issues. An Action Plan for
the basin was prepared in 1995, and greater donor coordination has been achieved. In
1997, a dialogue on legal and institutional aspects of cooperation was initiated with the
aim of establishing a permanent basin institution and an agreement on core legal
principles. Subsequently, the Nile Basin Initiative was launched in 1999 to develop the
river in a cooperative manner and share socio-economic benefits. To date, a basin wide
agreement remains elusive; however, with greater agreement of activities in sub-basins,
collective principles for development of the entire basin may emerge.
From 1989 until 2001, the Managing Potential Conflicts in the South China Sea initiative,
another CIDA funded project, used informal meetings to begin dialogue and gradually
increased inclusiveness in both thematic areas and geographical participation. During the
process, topics discussed progressed in a stepwise fashion from the general to the more
specific and potentially contentious. Furthermore, a strategy was developed to bring
scientists and technical experts together to discuss issues and agree upon actions before
bringing it to a wider forum comprised of both lawyers and political persons. This not
only had the effect of reducing any political tethers associated with discussions and
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action, but it also provided a genuine opportunity for scientists and decision-makers to
converse collectively. Geographically, the dialogue began with only a few littoral
ASEAN states but was expanded to include all „regional authorities‟ influencing the
marine environment, including Taiwan. Invitation to participate in meetings and dialogue
was even extended to Laos, a land-locked state. While it could be argued that even as a
landlocked state Laos had the right to access the Exclusive Economic Zones of other
states, it was included in meetings to: ensure that a regional focus was kept, build
regional awareness of issues, and ensure inclusiveness (Djalal and Townsend-Gault,
1999).16 In the greater picture, the project itself can be seen as a part of stepwise
cooperation in the region. The informal nature of the meetings meant that participants
could dialogue with fewer constraints than in formal settings. Information transfer was,
thus, easier and gradually, as ideas and concepts gained greater support, they moved from
the informal to the formal setting.
The Mekong is an interesting example of how cooperation and coordination can proceed
over time as political, technical and social issues progress. The initial reason behind the
Mekong Committee was the promotion of hydrological development of the Lower
Mekong region; however, instead of developing a Tennessee Valley Authority style
approach, the Committee began with an agreement to conduct data investigation and data
exchange (Browder and Ortolano, 2000).17 Currently, the Mekong River Commission
(MRC) has progressed to look at optimisation of the resources in a sustainable way to
enhance development. The MRC is comprised of only the lower four members of the
basin, But there have been moves to expand the Commission to include China and
Myanmar. China now sits as an observer and, as noted, has even agreed to the exchange
of data and information. To wait until all basins states are involved before Vietnam, Laos,
Cambodia and Thailand could coordinate development would be both unfair and
16

The Managing Potential Conflicts in the South China Sea was a series of informal meetings spanning a
decade in which littoral states identified areas of common concern and built regional awareness of issues
such as pollution, biodiversity, and international law. See Hasjim Djalal, and Ian Townsend-Gault,
Preventive Diplomacy: Managing Potential Conflicts in the South China Sea in Herding Cats: Multiparty
Mediation In A Complex World 107-133 (Crocker, Hampson, and Aall (eds.), 1999).
17
Browder and Ortolano, supra note 52, and Paisley and Hearns, supra note 4.
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undesirable. Many see China as aggressive in the basin and the combined bargaining
strength of the four lower riparian nations help to balance power for potential future
agreements. Much of the same effect might be associated with respect to ASEAN and its
„bloc‟ attitude towards trade in the region.
What is evident in looking at international basins is that resource issues should not be
separated from political ones in an attempt to „rationalise resource use.‟ Rather, areas of
common concern should be identified and promoted as confidence building measures
where parties may experience mutual benefits. This is particularly true in highly
politicised situations, where dialogue on „maintenance‟ issues, such as habitat protection,
pollution control, flood control, navigation, etc. may be easier to initiate than
„appropriation‟ issues.
After several years of shuttle negotiations, the Arab League, not on a technical level but
due to political ramifications, ultimately rejected the 1954 Unified Plan proposed by Eric
Johnston for „basin-wide rational use‟ of the Yarmouk and Jordan Rivers (Haddadin,
2000).18 A similar effect was seen in both the Nile and Indus valleys. The original Nile
Projects commission in the 1920s developed a plan in which all the major storage
facilities lay outside Egypt (McCaffrey, 2001b).19 This, however, was not acceptable to
the Egyptians, as sovereignty was of concern. A subsequent water commission took this
apprehension into account and made recommendations that finally lead to the Nile
Waters Agreement in 1929 (TDFF, 2002).20 In the Indus Valley, the attempt by the
World Bank to look at integrated water management finally resulted in a splitting of the
18

See Munther Haddadin, M. Negotiated Resolution of the Jordan-Israel Water Conflict, in International
Negotiation. 5, 263-288 (2000). Part of the issues surrounding the Jordan river plan failing were that the
Arab states saw a final agreement with Israel as recognition of Israel, a step they were not willing to make
at the time; some Arab states may have felt that the plan was devised by Israel for its own benefit and was
'put over' on the US; and the plan allowed the countries to use their allotted water for whatever purpose
they saw fit. The Arabs were concerned that if Israel used their water to irrigate the Negev (outside the
Jordan Valley), that the increased amount of agriculture would allow more food production, which would
allow for increased immigration, which might encourage greater territorial desires on the part of Israel.
Also see TFDD, supra note 51.
19
See McCaffrey, supra note 1.
20
TFDD, supra note 51.
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Indus Valley Rivers between India and Pakistan;21 a view that is less than ideal from a
hydrological point of view but was necessary, politically. Nevertheless, the development
of „basin-wide rational use‟ models has proven to be an excellent starting point for
incorporating other interests into the negotiating discussion. The 1954 Unified Plan was a
good starting point for Israel and Jordan to reach an agreement on water use as part of the
Peace talks in 1994 (Haddadin, 2000).22
Constraints on both financial and human resources are other practical reasons for starting
small and expanding up, both in terms of scope and numbers. Marty suggests that
manageable transactional costs are one of the key elements to successful cooperation in
international river management, and that these costs do not received their due attention
(Marty, 2001).23 Efforts at managing international rivers will only be successful to the
extent to which funds are available to develop, implement and realise resolutions (Marty,
2001).24 Moreover, the greater and more cumbersome the management structure and
bureaucracy, the less effective its operations are likely to be. This is particularly true
over water resources where maintenance efforts, such as pollution control, are perceived
as costs and expenditures with very little associated „revenue.‟ Human resources can also
constrain the extent to which institutional inclusiveness can and should develop.
The development of both concrete goals and accountability are also important as part of
stepwise cooperation. Concrete goals, as opposed to statements of intent, enhance the
atmosphere for cooperation. Even if these goals are relatively small, their specificity and
timeframe for implementation serve as milestones for cooperation (Marty, 2001).25 The
Water Utilization Project (WUP) aims to support the MRC in developing: an integrated
21

See the Indus Waters Treaty between the Government of India, the Government of Pakistan and the
International Bank for Reconstruction and Development, Karachi, 19 September, 1960, available at
www.transboundarywaters.orst.edu (Retrieved October 20, 2006).
22
See Haddadin, supra note 91.
23
See Frank Marty, International River Management: Problems Politics and Institutions (Bern: Peter
Lang) (2001). Marty suggests that the four central resources needed for success in managing international
rivers are scientific-engineering capacities, political skills, money for transactional costs of programs and
infrastructure, and time.
24
Id.
25
Id.

101

Chapter 2: Key State Practices Promoting Active Cooperation of Transboundary Water
Resources

and comprehensive basin hydrologic modelling package; a functional and integrated
knowledge base on water; and related resources, and use these tools to establish rules.
The rules, or obligations, of the member states will establish guidelines for water
utilization and ecological protection for sensitive ecological systems, including wetlands
and flooded forests (Paisley, 2002).26 While not particularly small, the goals of the
Environmental Program for the Danube River Basin (1991) provide for milestones in the
process, not only for the river‟s protection but also for cooperation amongst the various
actors. Goals include: adopting the same monitoring systems and methods of assessing
environmental impact; addressing the issue of liability for cross-border pollution;
defining rules for the protection of wetland habitats; and developing guidelines for
development so that areas of ecological importance or aesthetic value are conserved
(Linnerooth, 1990; TFDD, 2002).27

2.8 Neutral Party Involvement
Neutral parties28 can play an important role in assisting development and promoting
cooperation in international water basins. Their involvement can be seen as part of a
continuum where they may be involved as: advisory bodies, a financial leverage,
mediators, or political proponents (Paisley and Hearns, 2006).29 At the one extreme,
neutral parties may be involved in the form of technical assistance only, in terms of
developing capacity for gaining information about the resource and, thus, reducing
problem uncertainty. An example of this would have been in the period leading up to
development of the Mahakali River Treaty: while India rejected the involvement of
foreign engineers or assistance, Nepal felt they did not have the technical capacity to
undertake the necessary hydrological research and feasibility studies on their own

26

Paisley and Hearns, supra note 4.
TFDD, supra note 51.
28
Neutral parties are often referred to as third parties. The term „neutral‟ is used here as the term „third
party‟ also has a connotation of outside entity, which need not be the case.
29
Paisley and Hearns, supra note 4.
27
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(Gyawali, 2001).30 Nepal was able to conduct the analysis, in part with Canadian
assistance (Marty, 2001).31 At the other end of the spectrum, neutral parties may be
involved intimately with project develop and implementation, and serve not only to
provide technical assistance and financing but also as mediators and facilitators
increasing trust between the parties. In the extreme case, neutral parties may even
become party to a treaty, such as the case of the World Bank in the Indus Waters
Treaty.32 Another example involving neutral parties as a co-partners in project
implementation is in the Chui-Talas system, where both UN Economic Commission for
Europe and UN Economic and Social Commission for Asia and the Pacific are involved
in fundraising as well as project management, alongside the Governments of Kazakhstan
and Kyrgyzstan (Paisley and Hearns, 2006).33
With transactional costs so crucial for project development and implementation, neutral
parties are characteristically associated with financial leveraging. Since its inception in
1991, the Global Environmental Facility has granted over $1 billion for more than 150
multi-lateral water projects (both marine and freshwater).34 The World Bank was
instrumental in creating the Indus Basin Development Fund Agreement in 1960, which
was a consortium of financing from Canada, Australia, Germany, New Zealand, United
Kingdom and the United States, along with the World Bank, and the Marqarin dam
project on the Jordan River, a joint project between Israel and Jordan, would have likely
continued to stagnate were it not for the injection of funds from the United States in 1980
(TDFF, 2002).35 In the Mekong River, the Committee for the Coordination of

30

See Dipak Gyawali, Water in Nepal (2001). Gyawali, D. (2001). Water in Nepal, (Kathmandu:Himal
Books and Panos South Asia)
31
Marty, supra note 96.
32
See Indus Waters Treaty, supra note 20.
33
Paisley and Hearns, supra note 4.
34
See GEF project portfolios, at thegef.org/projects (Last visited Mar. 2, 2007).
35
TFDD, supra note 51.
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Investigations in the Lower Mekong Basin (Mekong Committee) was established with
funding from Europe, the United States and Japan (Browder and Ortolano, 2000).36
Often, however, the purely objective nature of neutral parties‟ involvement may be
difficult to maintain as their involvement increases. While they may enter into a
relationship with basin parties with an objective eye, once involved, they have a vested
interest in a positive outcome, be it negotiations or project implementation. Whether they
are national agencies or international organisations, they are accountable and must show
positive results. When the Indus Water Treaty was concluded with the assistance of the
World Bank, it was indicated that:
the Bank was not a disinterested third force but rather one of the parties to what
were actually tripartite negotiations (between India, Pakistan and the World
Bank), for it was known that it would have to be a participant in any programme of
works and of financing that would be drawn up (McCaffrey, 2001b)37
There have been cases where neutral party involvement uniquely took the form of a
political proponent. While not formally involved in the project development or
implementation, the UN General Assembly and Special Political Committee of the UN
were involved in putting pressure on India to come to an agreement with regards to water
flowing into Bangladesh through the Farakka Barage. Indian engineers began diverting
water from the Ganges to Calcutta in 1974 to maintain navigation. However, following
serious problems in Bangladesh from 1975-1976, with respect to dry season flows from
the Farakka Barrage, the UN General Assembly issued a statement on 26 November,
1976 strongly encouraging the states to resume talks and arrive at a fair and expeditious
settlement (Gyawali, 1999; TFDD, 2002)38 In less than 20 days, re-negotiations started
and an agreement was reached the following year: the Agreement on Sharing the Waters

36

Browder, supra note 41.
McCaffery, supra note 1, at 116
38
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of the Ganges was signed on 5 November 1977.39 While this agreement expired in 1988,
a subsequent 30-year agreement was signed in 1996.40 However, an agreement on paper
may be where much of the substance stays, and Bangladesh continues to issue complaints
regarding inadequate water releases from Farakka and poor Indian maintenance of the
facility (Indo-Asian News Service, 2006).41
Even in situations where there is a high level of trust, a neutral party can be instrumental
in developing an agreement. In the case of the Columbia River both Canada and the
United States sought advice from the IJC both on technical grounds and on substantive
principles of the agreement. In a report submitted to both governments, the IJC laid out
16 principles for addressing substantive issues of the treaty (IJC, 1959).42 The principles
were developed as General Principles dealing with cooperative development. Power
Principles dealt with equal sharing of the benefits from increased power production in the
United States and how those benefits should be calculated, and Flood Control Principles
dealt with how flood control should be operated, and how downstream benefits from
upstream storage should be compensated for. These principles formed the basis for the
final treaty.
In the case of the Iullemeden Aquifer System between Niger, Mali and Nigeria, neutral
party involvement was highly developed. Funds for developing the database,
hydrogeological model and associated meetings were made available through the Global
Environment Facility; the activities were overseen by the United Nations Environmental
Programme, and technical assistance was provided by the United Nations Educational,
Scientific and Cultural Organisation and the Food and Agriculture Organisation. The
39

See Agreement on Sharing the Waters of the Ganges, Nov. 5, 1977, India - Bangladesh, 171 ILM
(entered into force November 5, 1977).
40
See Treaty on Sharing the Ganges Waters at Farakka, Dec. 12, 1996, India - Bangladesh, 16 ILM 519
(entered into force, December 12, 1996).
41
Indo-Asian News Services, Bangladesh accuses India of not releasing Ganga Water, Indo-Asian News
Service online, April 4, 2006 as found at web.lexis-nexis.com/universe/document (retrieved March 25,
2007); and Global News Wire, Lock Gate Washed Away, The Statesman online, February 22, 2007 as
found at web.lexis-nexis.com/universe/document (retrieved March 25, 2007).
42
See IJC, supra note 68.
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Observatory of the Sahara and Sahal (OSS), based in Tunisia, conducted the bulk of the
managerial and administrative work and facilitation. The OSS was highly effective in
bringing together all the relevant national ministries because the organisation was well
respected for its technical abilities and was seen to be unbiased. In addition, being a
regional organisation the OSS was perceived to have insight into the „West African
context,‟ which assisted in negotiations and relation building (Chabo, 2008; Issaka,
2008).43
Generally, neutral parties are thought of as governments from the developed world, or
regional or global organisations, such as the UN. However, this need not be the case.
Neutral party contribution and participation can also come in the form of regional
inclusiveness: including key non-riparian parties in talks can be useful to reaching
agreement (Paisley and Hearns, 2006). 44 Despite its non-riparian status, Egypt was
included in the Jordan River negotiations because of its pre-eminence in the Arab world.
As a regional „champion,‟ President Nasser's support was seen as important for
maintaining political stability. Ironically, other non-riparians, Iraq and Saudi Arabia,
strongly urged Lebanon, Syria and Jordan not to accept the plan and Lebanon and Syria
subsequently said they would not enter into negotiations that split the waters of the
Hasbani River (Haddadin, 2000; TFDD, 2002).45
The latter example indicates the balance that must sought when engaging or inviting
neutral parties to become involved. An obvious strategy should be determined based on
what is needed by the basin states and, therefore, what neutral parties can bring to the
table. Are they there: to provide assistance and technical capacity building for either
negotiations or for data acquisition and infrastructure development, for providing
financial assistance and, thus, minimise costs to basin states, to help ensure a balanced
43

Personal communication with Issaka, I., General Secretary, Ministère de l‟Hydrologique du Niger (14
November, 2008); Maïga, S., Directrice Nationale de l'Hydraulique, Ministère des Mines, de l'Energie et de
l'Eau du Mali (20-22 November, 2008); and Chabo, J., Director of Nigeria Hydrological Service Agency,
Ministry of Agriculture and Water, Nigeria (18 November, 2008).
44
Paisley and Hearns, supra note 4.
45
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negotiation, or to help build trust between the parties? A strategy for neutral party
intervention based on needs of the basin states would help ensure that their objectives are
best served.

2.9 Engaging Relevant Stakeholders
The global experience with traditional methods of centrally administered technological
regulation of rivers have been found to be ill-equipped to address social and
environmental issues of integrated water resources management (Paisley and Hearns,
2006).46 The need to increase public involvement and participation in the decisionmaking surrounding the development of water resources has been emphasised by the
United Nations as one of the principal elements to enhance governance and the sharing of
water resources (UNESCO-WWAP, 2006).47 Public involvement is becoming an
increasingly important tool for developing national policy with relationship to
transboundary water management in both developed and developing world settings
(Earle, 2006). Public participation in environmental decision-making is one of the centre
points of the Aarhus Convention and the European Water Directive, and in the former, is
seen as essential for progress in ensuring good governance and sound decision-making.48
Beyond the importance of „good governance‟ espoused in the Aarhus Convention, there
are several very practical and technical reasons for enhancing local and public input in
decision-making, with respect to environmental issues including international water
resources. The first, and foremost, relates to creating support for the development of
water resources (which includes conservation), not only to mitigate opposition to actions
but to also better develop programmes that meet the needs of the public (i.e. the end-users

46

Paisley and Hearns, supra note 4.
See UNESCO, Water: A shared Responsibility, The United Nations World Water Development Report 2,
Chapter 11, Sharing Water (2006).
48
See Convention on Access to Information, Public Participation in Decision-Making and Access to
Justice in Environmental Matters, Aarhus, Denemark, 25 June 25, 1998, Article 6, available at
www.unece.org/env/pp/documents/cep43e.pfd (Last visited December 10,2005). Also, paragraphs 14 and
46 of the preamble and Article 14 of the European Water Directive, supra note 81.
47
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themselves). To ignore local issues can result in internal stress and division.
Furthermore, domestic tension over international decisions may mean that a party, having
already agreed to actions at an international level, is hindered from carrying them out at
the local level. Around the same time the Aarhus Convention was being negotiated, an
international dispute, with local roots, arose between Hungary and Slovakia relating to
Hungary‟s refusal to honour obligations with respect to the Gabcikovo-Nagymaros
Project on the Danube. As part of a larger power generation and water use scheme,
Hungary was to build a dam, which would have potentially damaged wetlands. Extreme
lobbying on the part of environmental groups eventually helped to bring down the
government. Once the new government was in power, it was difficult for them to honour
their obligations as the government, since their opposition to the scheme was one of the
factors that lead to their political success (McCaffrey, 2001b).49
The sharing of responsibility for decisions is related to mitigating displeasure and
gleaning support from local communities. The Columbia Basin Trust (CBT) was set up
in 1995 to benefit the region and communities most adversely affected by the Columbia
River Treaty (CBT, 2008).50 The CBT was set up with a substantial endowment, and the
Province of British Columbia set up several joint ventures for power development with
the CBT and agreed to pay $250 million dollars capital costs plus ½ of the profit
emanating from the infrastructure expansions.51 The CBT is now not only involved in
power generation, but it also has several other money generating ventures in the region.
The organisation provides benefit to the communities through numerous social
sponsorships, capital investment, conservation issues, and social development projects.
The CBT has also become intimately engaged as a public forum for the future of the
Columbia River Basin. In doing so, the Province of British Columbia is sharing the
49

McCaffery, supra note 1 p. 422-425. The Case concerning the Gabcikovo-Nagymaros Project, 1997 ICJ

7.
50

See Columbia Basin Trust, History of the Columbia Basin Trust, available at
http://www.cbt.org/about/main.asp?fl=2&pg=history (Last visited May 10, 2008).
51
See Agreement between Her Majesty the Queen in Right of the Province of British Columbia and the
Columbia Basin Trust, July 27, 1995, Paragraph 4.3 and 4.4, available at
www.cbt.org/about/BindingAgreement.pdf (Last visited May 10, 2008).
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responsibility of decision-making with the community and, thus, ensuring a level of
community support.
Another reason for developing a healthy approach to public participation in water
resources management is understanding both the problems and issues surrounding the
resource more completely and the needs of the community, thus, facilitating salient
responses. However, the advantages of public participation are not only internally
generated. The success of the Environmental Program for the Danube River for
controlling pollution is in part due to its active inclusion of NGO and public participation.
Involvement of NGOs helps to diffuse the confrontational setting common in many
multi-lateral planning forums by allowing local-local engagement to help drive the
process (Rieu-Clake, 2006).52
Relevant stakeholders may also be other basin states or supra-national entities, such as
the Ramsar secretariat53 or the International Union for the Conservation of Nature, who
may be engaged at a certain level when nations are developing an agreement over water
resources. Clearly, the development of agreements should bring into play the relevant
basin players, or at least anticipate their interests and accommodate these within the
framework of a smaller agreement. If development is being considered that is both
reasonable and equitable, it is understandable that those states intimately concerned may
not wish to „complicate‟ decision-making by including other basin states; however, as
previously mentioned, inclusiveness can take many forms, and ignoring the interests of a
riparian party, even one without political standing, can hamper agreement. The attempts
to reach a Jordan Basin agreement show that the neglect of Palestinian concerns proved a
major obstacle in negotiations (Haddadin, 2000).54 Interests in international agreements
should not reflect only those at the state level. Along with political entities, many
52

TFDD, supra note 51.
The Ramsar secretariat helps implement the Convention on Wetlands signed in Ramsar, Iran in 1971,
hence its colloquial name.
54
See Haddadin supra note 91. There was some concern over whether the Plan was designed to liquidate
the Palestinian refugee problem rather than to give the refugees their right of return. In fact, Palestinians
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interests affected by river management have not been included in many processes. These
included NGO's, and public interest and environmental groups.
Egypt and Sudan are now addressing the needs of other riparian states that were not
considered in the Nile Agreement of 1959; other than that they would “jointly consider
and reach one unified view regarding the said claims.”55 However, while Egypt and
Sudan have benefited from the full use of the water, they may have come to „depend‟ on
it to such an extent that finding an equitable arrangement may be far more socially costly
than had they considered other riparian needs at the onset. This is not a criticism; rather,
it is an observation. Ethiopia, which had historically not been a major player in Nile
hydropolitics made clear its intent to pursue unilateral development of the Nile water
resources within its territory, estimated at 75-85% of the annual flow (Arsano and
Tamrat, 2005). In 2003, Ethiopia used only 0.6% of the Nile water resources arising in its
territory; however it has plans to start developing these for irrigation and power (Arsano
and Tamrat, 2005).
The lower Mekong region has been seemingly successful amongst the members of the
Mekong River Commission; however, much of their future depends heavily on the
aspirations of China and, eventually, Myanmar. China contains some 20% of the basin,
but generates about 90% of the elevation of the river and has enormous hydropower
potential; some 16% of the annual flow is generated there. However, its importance
increases during the dry season where estimates suggest that as much as 60% of the water
at Vientiane, where navigation is very important, originates in China (Osbourne, 2000).56
Sediment transport to deltas in Vietnam, reversal of Tonlé Sap waters and other
hydrologic phenomena critical to survival along the Mekong, and suggests that China‟s
dam developments will have a major effect on the lower inhabitants. It is currently seen
as an observer and an exchanger of data; however, greater cooperation and coordination
55

See Article 5.2, Agreement between the United Arab Republic and the Republic of Sudan for the Full
Utilisation of the Nile Waters, November 8, 1959, Legislative Texts, Tr. No. 34. (1959).
56
Milton Osbourne, Mekong: Turbulent Past, Uncertain Future (St. Leonards, Australia:Allen & Urwin)
(2000).
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between the upper and lower Mekong region will, ultimately, be necessary if all interests
are to be addressed. It will be interesting to see how this cooperation evolves, as it is
difficult to envision China accepting many of the terms in the 1995 Mekong Agreement,
such as consensus on construction on the main river and primary tributaries (Article 5B.1 of the Mekong Agreement).57

2.10 Conclusions
The combination of climate change, population growth and increasing development will
place an ever increasing burden on governments to manage water resources reasonably,
equitably, and in a manner capable of adapting to new challenges. The effect of
increased scarcity will require increased efficiently and functionally in managing shared
water resources, and presupposes a higher degree of interdependency between states than
is the current norm. Moreover, variability in available resources will require flexible
agreements with effective decision-making mechanisms based on adaptive management.
Agreements incorporating high levels of interdependency and adaptability will
necessarily require high levels of cooperation. However, such „interdependent‟
cooperation is not a natural corollary of sharing resources. In many instances, it must be
fostered and encouraged in a pro-active manner. Strategies for cooperation building
should, therefore, be developed in those international basins where cooperation is
currently lacking or may become unstable.
While the ultimate goals of equitable and sustainable use of transboundary water may be
similar across all transboundary water basins, the hydro-politics of basins differ
markedly. Hence, the initial steps of developing lasting institutional arrangements should
be defining objectives for „how‟ to build regimes and promote cooperation in specific
contexts, as opposed to only focussing on „what‟ to build.

57

See Article 5 (B.1) supra note 54.
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International law and state practice have a great deal to offer regarding the development
of effective strategies that promote active cooperation. Specific procedural actions, such
as: information exchange, involving neutral parties, building stepwise cooperation, and
creating and balancing incentives should be assessed as tools to enhance active
cooperation leading to an agreement; and may be as important as the agreement itself in
developing the necessary interdependency and adaptability to deal with future challenges.
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Chapter 3: A Framework for Analysis of Process Mechanisms
in Regime Building.1

“The greatest obstacles in international river management are not
technical but relate to political processes in which institutional
arrangements are designed and implemented”
Thomas Bernauer, 2002

3.1 Introduction
Through a combination of literature reviews, content analysis of treaties, reports, personal
communication with practitioners, and structured interviews a framework for analysing
cooperation in transboundary waters was developed and tested. Chapter 2, employed
case study analysis to review 16 transboundary water regimes and identified five
principal mechanisms for the promotion of interdependent cooperation. This Chapter
describes the development of a conceptual model centred on those key mechanisms to
describe the promotion of interdependent cooperation in regime formation; and the
creation and testing of an analytical framework to numerically assess how they impact
regime effectiveness. The analytical framework is based on the „case survey‟ approach
and is tested for its versatility, its ability to be reproduced and its ability to describe
essential characteristics of regime formation. Chapters 4 and 5 describe detailed testing of
the framework, and Chapter 6 makes conclusions regarding the framework and draws
some initial observations regarding regime development.
The choice of focus on process mechanisms enhancing regime formation was made to
zero in on elements that are under the control of the decision maker to enhance their

1

A version of this chapter will be submitted for publication. G Hearns, Process Mechanisms for
Cooperation and Regime Building in International Water Basins.
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probability of meeting future challenges associated with the management of
transboundary waters.
The question of how cooperation is fostered in a given situation came to the fore while
participating in a project exploring avenues for promoting transboundary water and
energy development in Central Asia. In the autumn of 2005, the World Bank undertook a
study to develop a water and energy agreement for the Syru Darya basin. The previous
summer, the four central Asian republics (Kazakhstan, Kyrgyzstan, Tajikistan and
Uzbekistan) had formed the Central Asian Cooperation Organization (CACO), whose
aim was to promote regional cooperation in water and energy, transport and food
security, and The World Bank had taken a lead role in helping to create the Water-Energy
Consortium.
One of the fundamental challenges emerging from the study was, “how best to promote
cooperation in an atmosphere of uncertainty and tension?” In partial response to this
issue, the United Nations University of Peace Central Asian Program began investigating
the possibility of conducting a “Track 2” Consultative Group (CG), a process designed to
prevent conflict in Central Asia through facilitation of regional water cooperation. Based
on experience in South East Asia, I provided some insight into what a “Track 2” project
might achieve and how it might occur. While work continues to be done to promote
cooperation in that region, currently, neither the Water-Energy Consortium nor the
“Track 2” project have evolved into realities at the time of writing.
As discussed in Chapter 1, one of the fundamental assumptions underlying this thesis is
that interdependent cooperation is needed to ensure sustainable management of
international rivers, and that strategies promoting cooperation are urgently needed in
many basins of the world. As we face the challenges of climate change and increasing
demand on our water resources, greater mutual interdependency will be required to
derive synergistic benefits from the same resources. The framework developed in this
Chapter employs constructed scales to methodologically and consistently analyse existing
institutional regimes. The use of constructed scales serves to structure and deepen our
analysis of a given basin by providing a suite of factors to be considered and by forcing a
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more rigorous and standard comparison to be accomplished. The framework can be
applied for relative comparison across different basins and geographical scales as well as
allowing for assessments of institutional cooperation within a single basin over time.

3.2 Developing a Conceptual Model for Regime Development.
Literature associated with transboundary water regimes is focused on either statistical
analysis or case studies. Case studies and comparative studies are idiographic, in that
they are qualitative and emphasize multi-dimensional aspects of a single or several case
studies in great detail. Comparisons are made, and conclusions generally pertain to basins
analysed. Statistical studies look at a smaller number of attributes across a larger number
of basins and employ a nomothetic approach, applying quantitative analysis of a few
variables over a large sample size to draw conclusions which are extrapolated to other
basins.
To date, most statistical studies have identified geographical areas and situations that are
prone to tension and conflict by focussing on contextual or situational factors such as
GDP/capita, climactic variables, relative size of countries, and even the Human
Development Index (Gleick, 1996; Spector, 2004; Wolf, Yoffe and Giordano, 2003a;
Yoffe, Wolf and Giordano, 2003). Gleditsch has statistically shown that the greater the
amount of shared water between two states (in terms of length to the shared resource and
volume), the greater the potential for conflict (Gleditsch, Owen, Furlong et al., 2004).
Such a conclusion cannot be made when comparing other attributes. In a somewhat
unintuitive finding, Spector (2004) found that general inequity between basin states, in
terms of size, economy, and power, assists cooperation and the development of
agreements within basins. Over forty years ago, both Le Marquand and Fox determined
that agreements are more easily reached when the number of countries negotiating them
is small (Fox and Le Marquand, 1978; Le Marquand, 1977), while Spector‟s more recent
studies suggested the exact opposite (Spector, 2004).2 Less has been written, however, on
2

Of the 264 international water basins some 176 are shared by only two countries. Spector argues that
while there may be more treaties involving two countries it is easier to negotiate an agreement when there
are more than two based on success rates.
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the potential options available to the policy makers and decision-makers in how to avoid
tensions in the face of rapid change (Spector, 2004).
Fortunately, there is a growing body of literature dedicated to identifying conditions that
should be satisfied for successful regime development. The principal procedural
conditions include:

 when there is a real need or a demand (Fox and Le Marquand, 1978; Marty, 2001),
such as in diverting a mutual crisis (Zartman, 1989) or political interest through
popular support (Blatter, 2001);

 when the parties are ripe for resolution (Zartman, 1989), meaning that stalemate is an
unpalatable option for all parties;

 if there is a readiness which includes both being ripe and the capacity to negotiate
(Spector, 2004);

 when situational levers are applied (Druckman, 1997), such as assistance (Fox, 1977;
Paisley, 2002) or pressure from a neutral party – usually political (Paisley and
Hearns, 2006);

 when there is a great interconnectedness in other areas, such as trade (Druth, 1998);
 when the principles of cooperation are well defined (Le Marquand, 1977; Marty,
2001); and

 when transactional costs are kept to a minimum (Marty, 2001).
The principal contextual or situational factors conducive to transboundary water regime
development include:

 when inequity is greater amongst the basin states in terms of size and power (Spector,
2004; Lautze, 2005)3;

3

The notion that a degree of inequity amongst actors may facilitate and promote cooperation has also been
shown in the local context. In analyzing studies conducted on over 200 locally run irrigation systems in
Nepal, Philippines and India, Bardhan shows that while large heterogeneity amongst users has a negative
impact on cooperation, a marginal degree of heterogeneity has a positive impact (Bardhan, P. and J.
Dayton-Johnson (2002). Unequal Irrigators: Heterogeneity and Commons Management in Large-Scale
Multivariate Research. (In Elinor Ostrom, Thomas Dietz, Nives Dolsak, Paul Stern, Susan Stronich and
Ella Weber (Eds.) Drama of the Commons (p 87-112) Washington D.C.: National Academy Press)).
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 when basin states are in higher degrees of development (Getches, 2004; Gleick, 1996;
Spector, 2004);

 when infrastructure projects that effect water quantity are created (Wolf, Stahl and
Macomber., 2003);

 when the issue or problem is common between States (Marty, 2001; Waterbury,
1997); and

 when one or more of the countries has experienced a drought or severe weather
condition (Brochmann and Gleditsch, 2006; Wolf, Yoffe and Giordano, 2003).
Many contextual factors serve as sensitive filters that moderate the impact of
environmental changes (Lietzmann and Vest, 1998). They include: perceptions of threat;
economic vulnerability and resource dependency; institutional; socio-economic and
technological capacity; cultural and ethno-political factors; violence potential and internal
security structures; political stability; public participation; international interaction; and
existing mechanisms for conflict resolution. While emphasizing the critical explanatory
nature of situational factors, Lietzmann and Vest‟s study also acknowledges that it is
often difficult to distinguish the role played by any one situational indicator because
many interact with each other. Thus, it is difficult, except through statistical analysis, to
isolate the moderating effects of particular factors. (Spector, 2004)
In his study of 35 basins, Mosert (2003) concludes that in transboundary waters the most
effective force to reach agreement has been the desire to develop and maintain good
relationships. As it is assumed that states only enter into and agreement when there are
some form of mutual benefit, good relations can be a principal benefit driving an
agreement. Consequently, agreements may said to fall into either substantive agreements:
those dealing with concrete benefits, such as flood control and power, and diplomatic
agreements; or procedural agreements, which focus on enhancing good relations only.
This thesis deals with analysing substantive agreements because this is where active
cooperation can be best analysed.
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Marty (2001) focuses on the nature of the problem, process, and institutional factors in
his analysis of factors enhancing regime formation. Table 3.1 shows the main factors
determining regime formation and effectiveness and has been developed by adapting
Marty‟s work and drawing on the work of Barkin and Shambaugh (1999), Blatter (2001),
Connolly (1999), Mosert (2003), Paisley and Hearns (2006), and Spector (2004). The
„problem column‟ relates to the contextual situation and those attributes associated with
describing the problem or situation; the „process factors‟ relate to dynamics that facilitate
regime formation including actions of the parties; and the „institutional factors‟ relate to
elements that determine regime effectiveness once formed.
Table 3.1 Main factors determining regime formation and effectiveness in
transboundary water basins
Problem
Collective
 Symmetrical Incentives
 Homogeneous Interests
External
 Asymmetrical Incentives
 Heterogeneous Interests
Maintenance
 Quality issues
Appropriation
 Quantity issues

Process Factors

Institutional Factors

Balance Incentive Structures
Specificity
 Removal of the cause of
 Details in tasks rules and
the situation
procedures
- Problem pressure
 Adaptation to the situation
- Sufficient information
 Addition of new incentives
- Narrow scope
(direct and indirect)
- Consensus
- Welfare preservation
Feasibility
- Distributive equity
 Capacity to run regime
Reduce Uncertainty
 Resources to run regime
 Substantive problem
Flexibility
 Behaviour of other parties
i.
Adaptability to respond to
to the issue
changes in the situation
 Behaviour of other
Effective Organisation
stakeholders
ii.
Centralised or
Transactional Costs
decentralised
 Design and negotiation
Openness
costs
iii.
Providing interaction with
 Capacity to develop
interested actors
regime
Capacity to negotiate and
develop agreements.

Based on Barkin (1999), Blatter (2001), Connolly (1999), Marty (2001), Mosert (2003), Paisley
& Hearns (2006) and Spector (2004).

It is interesting to note that „well-defined property rights‟ or control of resources is
conspicuously absent from Table 3.1. As discussed in Chapter 1, virtually all authors
writing on common pool resources (CPR) cite well-defined property rights and the ability
to exclude users as a requirement of effective management (Agrawal, 2002; Bromely,
1992; Cárdenas, 2004; Dietz, Ostrom and Stern, 2003; Ostrom, Burger, Field et al.,
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1999). Well defined property rights is extremely difficult to achieve in many
international basins. The Nile, for instance, passes through equatorial rainforests,
mountains, massive wetlands, and dry desert ecosystems, amongst others; it has a
population of some 160 million (IUCN, 2002) within 10 state jurisdictions and a
multitude of sub-state and local jurisdictions. Furthermore, it is an international basin
with no over-arching agreement for management; and international law, while for the
most part clear with respect to the principles of „equitable and reasonable utilisation,‟ „no
significant harm‟ and „state responsibility,‟ remains open regarding the details of their
application. In a fragmented basin such as the Nile, a lack of clear substantive codes
leaves a wide possibility of different interpretations, and, thus, disparate actions.
While Table 3.1 lists the factors associated with effective regimes and how they may be
characterised, literature generally remains silent on „how‟ basins should approach regime
4development under different contextual circumstances. As each basin has its own unique
characteristics, there is no single „model‟ or recipe for success in developing effective
regimes. The singular physical, social, and political geography will determine constraints
available to the decision-maker and the route for cooperation (Elhance, 2000).
Furthermore, as discussed in Chapter 2, many objectives of regime building, such as
increasing equity, and building trust, amongst others, will be similar across all basins, but
their relative importance will likely differ in different contexts. Therefore, prioritizing
between actions that most influence those objectives becomes a very practical endeavour
when faced with limited resources for regime building, combined with a growing urgency
to do so. Also, there are particular dynamics relating to power disparities, trade, culture,
mutual history, amongst others, that ensure singularity in regime development.
Less often does science or technology restrict the optimal use of resources, and there is
general consensus that human capacity and political will are the key elements
determining cooperation. The quote at the beginning of this chapter from Bernauer
(2002) resonates with the sentiments of other scholars and practitioners; Elhane (2000)
concludes that “nothing will be done if there is not the political will to pursue
transboundary cooperation” and that “the choice between conflict and cooperation will in
large part be determined by [political] perceptions of their relative benefits” (Sadoff and
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Grey, 2002); moreover, “one particular factor that may decide/dictate the fate of
negotiations is the political willingness of parties” (Dinar and Dinar, 2000). It is,
therefore, useful to focus research on factors that promote cooperation by facilitating or
enabling the political will to do so.
Figure 3.1 is a conceptual model addressing the principle challenges facing policymakers. Under a given situation, policy makers must determine the best path towards
sustainable resource use, which is the ultimate goal. It is assumed that to achieve
sustainable resource use of transboundary waters and effective regime of management
must be developed. To achieve such a regime certain objectives need to be met. These
are termed process objectives. Different process objectives are assumed to have differing
importance under different contexts. Building trust may be more important under one
situation than another. Actions, or process mechanisms, are needed to achieve the process
objectives. These supply the potential strategy of the policy maker in determining a route
forward to promote cooperation. The problem of promoting cooperation is thus
structured in terms of:


Contextual factors describing the situation in which the regime is being formed.
These help to frame the decision-making situation and define the key process
objectives. Contextual factors (situational attributes) could include the: problem
or issue at hand, relative development level of the states concerned, relationships
of the states, and climate patterns, amongst others. These are the independent
variables in the framework, however, they are beyond the control of the decisionmakers, unlike the process mechanisms.



Process objectives are the goals of the process itself, such as: creating new
incentives; increasing trust between parties; reducing uncertainty around the
resource and its sustainable use; keeping costs of implementing regimes feasible;
and increasing the capacity to negotiate and implement regimes. These were
discussed in Chapter 2 in relation to some observed actions between states. It is
often difficult to determine the process objectives behind regime development as
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they are not often found in reports or documents. For this reason, the analysis
framework does not require their assessment.


Process mechanisms are actions available to the policy maker to realize the
formation of effective regimes. Chapter 2 includes analysis of the process
mechanisms in detail: the exchange of information; proceeding in a stepwise
manner; balancing and creating incentives (interest based negotiating practices);
the assistance of neutral parties; and inclusion of relevant stakeholders. These are
independent variables in our model and they are the core choices available for
decision makers.

Figure 3.1 Conceptual model of factors affecting regime effectiveness



Success in regime effectiveness relates to the real commitment from contracting
parties to cooperate, what they have agreed to cooperate over (as related to an
assessment of the text of the agreement) and the relationships of the states after
the agreement. This is the variable that is dependent upon the others.
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The ultimate goal or purpose of developing a successful regime is the ability to
sustainably manage and use shared water resources from economic, ecological
and social points of view. However, these elements are not assessed in the
framework as there are many factors affecting them which are outside the control
of the decision-maker, as will be discussed in section (3.4.4) this chapter. It is
therefore assumed that if a regime is assessed as effective (based on a good
agreement and high levels implementation), cooperation has been adequately
established.

3.3 A Framework for Analysis Using the Case Survey Approach.
3.3.1 Framework Structure
The analytical framework developed combines the benefits of case study analysis with
those of quantitative analysis. It is based on the „case survey‟ approach as described by
Larsson (Larsson, 1993). The basic procedure of the case survey is: (1) select a group of
existing case studies relevant to the chosen research questions (Chapter 2); (2) design a
conceptual model (coding scheme, in this case using constructed scales) for systematic
conversion of the qualitative case descriptions into quantified variables (Chapter 3); (3)
use multiple „raters‟ to code the cases and measure the ability to reproduce similar
scoring (chapter 4); and (4) statistically analyze the coded data.
This thesis is involved with stages (1) , (2) and (3) to test the applicability of the coding
scheme. Stage (4) will be advanced between 2009 and 2011 as part of a $2 million study
and training program that is being developed by the Global Environmental Facility and
the United Nations Environmental Programme to identify good governance and effective
decision-making in international rivers.
The „case survey‟ approach was effectively applied by Beierle and Cayford (2002) who
analysed situational, process and success attributes for 264 multi-stakeholder
environmental decisions made in the United States, ranging from determining the site for
nuclear waste disposal to water supply and recreation. They found that contextual factors,
including pre-existing relationships, had little correlation with „success‟ in reaching an
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acceptable decision; while several process mechanisms correlated significantly. The
criteria for „success‟ in their study included: building institutional trust, resolving conflict
between parties, and educating and informing the public. Their findings showed the most
important factors in achieving success were: the commitment of the lead agency
involved in the discussions; the motivation of the participants; and, the „quality‟ of the
discussion (where quality was defined by the ability to question authority and where
science triumphed over power or politics). While their research was concerned with
environmental decisions entirely within the United States, the results are in keeping with
our qualitative knowledge of state relations within international basins.4
The strengths of this approach are:
1. It allows information and data to be extracted and utilised from previous research
efforts or report documentation to provide for a large number of case studies and,
thus, provide for better qualitative research. Because of the conceptual framework
approach, a broad spectrum of previous case studies can be analysed in a
consistent fashion (Poteetea and Ostrom, 2004).
2. This approach overcomes the inability of single or a few case studies to examine
cross-sectional patterns and to generalize to large sample sizes. Pooling relevant
case studies into data sets sufficiently large for statistical testing provides the
statistical advantages of cross-sectional analysis and generalization.
3. This method capitalizes on the idiographic richness of case studies to study more
complex phenomena than is possible with statistical surveys. The complexity of
the conceptual framework allows for: enhanced multi-source data collection of
case studies; captures organizational processes; and multiple stakeholder
perspectives.

4

The interstate dimension of sovereign jurisdictions introduce complexities which are not present at the
local level, where most of Beierle and Cayford‟s research was conducted. Nevertheless, the decisions,
while primarily local in geographical scope, included decision-making involving community, municipal,
US state and federal level entities. Consequently, there is reasonable cause to extrapolate the core of their
findings to the international level.
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4. Ideally, case surveys can be replicated and expanded since both their contextual
frameworks and case study reports are available to other researchers. One of the
problems lies in the expansion of the research as different individuals may rate
elements differently. To minimise this error, carefully constructed scales should
be developed and assessed by a variety of practitioners, as has been done with this
framework. Several other researchers can rate the same case studies to better
develop constructed scales and cross-validate the findings. Those expanding the
research can rate previously rated case studies to ensure consistency. This helps
narrow the area where subjectivity can occur when comparative case studies are
conducted.
5. The case survey method avoids premature exclusion of studies based on priori
judgments about their research designs, publication status, and age. Rather, the
aim of case surveys is to include most studies relevant to the research questions
and to test to what extent different attributes are related in an empirical way. A
broad inclusion allows possible effects to be identified, which might have been
excluded had cases been selected based on prejudice or convenience.
6. The inclusion of case studies from different time periods also enables the analysis
of patterns of complex phenomena over time; for instance, possible effects of
organizational learning might be detected. Also, where there has been basin
experience in developing more than one agreement allow for a comparison of
cooperation over time; an example of this would be the Mekong.
The major limitations of the approach are:
1. The more complex the conceptual framework, i.e. the larger the number of
attributes are, the greater the need for a large sampling size. This has to do with
degrees of freedom and statistical comparisons. A power study has shown that
with the attributes used in this framework a minimum of 36 case studies would be
needed to determine a statistically significant relationship.
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2. It may prove difficult to fill in the conceptual framework based on case studies
and reports. Often, much of the data needed to complete the framework is missing
from publications.
3. Developing constructed scales or amalgamating attributes can oversimplify the
complex inter-relations at play in resource management. The question that must
be asked is: whether the benefits of quantitative analysis will compensate for the
loss of some information?
3.3.2 Time Lines and Phases for Analysis
The framework focuses on process mechanisms for consultation and negotiation in
relationship to what occurred before and what transpired afterwards. In this regard, the
analysis uses two anchor points, i) the initial point when it can be considered that
negotiation towards a specific treaty or idea has occurred, and ii) the development of that
treaty. The Figure 3.2 shows the relationship between the various phases of regime
development and the associated attributes of the analysis framework. Prior to what is
considered as „consultation and negotiation‟ there is the pre-consultation, which is
characterised by contextual factors. After treaty development there is treaty
implementation which is assessed through regime effectiveness. The focus of the analysis
is on the consultation and negotiation phase through and assessment of the use of process
mechanisms identified in Figure 3.1. The consultation and negotiation phase is the period
during which effort was made to negotiate and develop the treaty under examination. The
negotiation phase is described by process mechanisms.

Phase

Pre-consultation

Attribute

Figure 3.2 Phases of negotiation and the related attributes for study.

Contextual Factors

Consultation and
Negotiation

Treaty
Implementation

Process Mechanisms

Regime Effectiveness
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The determination of the endpoint of the consultation and negotiation phase is the
development of a treaty, which is considered as the signing of the treaty by the parties
concerned. Often, treaties require additional time to become ratified within their relevant
jurisdictions and thus enter into force.
The start point of this phase, however, is often murky. For instance, as examined in
Chapter 5, the official negotiations for the Mahakali Treaty between India and Nepal took
only four months. However, India had first approached the Nepalese some 18 years
earlier. The analysis framework assesses process mechanisms that arrive at the
development of a regime and is, thus, concerned with what occurred during those 18
years of consultation and negotiation. In the case of a river like the Mekong, the process
of coordinating river management began when the area was under French control
(Osbourne, 2000); furthermore, the Mekong Committee has existed since 1957, making it
difficult, but not impossible, to decide at what stage to begin evaluating the cooperative
process that led to the creation of the Mekong River Commission in 1995. In the case of
the Mekong, the efforts to develop the Mekong River Commission are assumed to be
1980, as this is when Cambodia returned to participate in dialogue around development
of the river. In each case, it is the treaty under consideration which will determine the
points of the different phases for assessment. This will be particularly true where
stepwise cooperation has occurred, sometimes over decades. In analysing a specific
regime, it is important to focus on the regime in question and distinguish it from others in
the same basin or between the same countries. The previous regimes will serve to help
define the water relationship attribute of the contextual factors.
3.3.3 Constructed Scales
The quantitative part of the analysis employs constructed scales to designate numerical
values to the various attributes associated with each phase. Constructed scales allow
numerical values to be associated with the extent to which certain attributes have been
achieved (von Winterfeldt, 1992). They provide a ranking of situations or outcomes that
are not immediately measurable numerically. A major advantages of applying
constructed scales to evaluate attributes that cannot be numerically measured easily is
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that it forces rigorous comparative evaluations to be made, and, thus, forces a more
consistent qualitative evaluation and understanding. For instance, on the scale of
„successful functional cooperation‟ ranging from 1 to 10, if the Lower Mekong ranked 8
and the Mahakali ranked 3, where would the Syr Darya, or Nile, rank, and why?
Constructed scales can be cardinal or ordinal; the values assigned on cardinal scales
represent real numerical differences between the possible outcomes. Cardinal scales are
often more complex to develop as attributes associated with a value of „4‟ need to be
exactly twice as influential as those associated with „2;‟ half as much as those associated
with „8‟. In general, when developing cardinal scales it is beneficial to try to have
numerically measurable attributes associated with them. For examples if one is measuring
productive area or spawning habitat it can often be assumed that 4 ha are half as
beneficial as 8 ha. However, care should be taken as often there are threshold issues,
particularly with ecological systems, below or above which there may be major impacts.
Thus moving from 8 to 7 ha may not be the same as moving from 5 to 4 ha in terms of
productivity loss.
Conversely, ordinal scales allow attributes to be placed in a simple order of ranking
which are generally left in terms of raking and order. The advantage of the ranking scale
is that it does not suppose that attributes associated with a rank of „2‟ are exactly
equivalent to half those of a rank of „4;‟ rather they are indications of order. Nevertheless,
such ranking is often sufficient to allow for analysis and decision-making thus removing
the need to develop detailed, and often difficult, accounting of attributes necessary in
cardinal scales.
In some cases, such as that used by Yoffe et al. (2003) in their Basins At Risk (BAR)
study, a ranking scale of between -7 and +7 is used to describe relationships between
states and then an exponential transformation is performed for purposes of calculation
(Table 3.2). This transformation will be discussed in greater detail in the section on
measuring „water relationships‟ between States.
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This thesis employs ordinal scales to describe the attributes associated with the different
process mechanisms that are being evaluated as the sample size of basins compared is too
small to attempt a numerical analysis.
To ensure that we are isolating the effects of process mechanisms to the greatest degree
possible, assessments should be made regarding the relationships between the states:
before and after the consultation and negotiation phases. The first assessment should be
made of the „water relationship‟ between the countries, and the second should be of the
general relationships to help reduce the effect of externalities, or at least be aware of their
potential influence. If the treaty was assessed to be effective and the „water relationship‟
significantly improves while the „general relationship‟ remains unchanged, this suggests
that the negotiations in the water sector are not simply following a general trend. Such a
situation would give greater confidence in the assumption that if there is a discernable
difference between the general and water specific relationships of basin states in the preconsultation and treaty implementation phases, then that difference, be it positive or
negative, can be attributed to the process mechanisms conducted in developing a water
regime.

3.4 Attributes of the Model
The attributes in Table 3.2 have been determined with the minimum number of attributes
needed to adequately describe the essence of regime formation. It is a balance between
the wish to incorporate the necessary singularities associated with each basin, while at the
same time, keeping them small enough to allow for a meaningful and quantitative
comparison to be achieved. The model and the attributes have been modified through
discussions with several experts and have been presented at the Governance and the
Global Water System workshop in Bonn, June 20-23, 2006 and at the Nepal Water
Security Forum, Uppsala University, March 27, 2007.
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Table 3.2Attributes associated with analysis framework
Contextual Factors

1. Problem type
(asymmetry of
interests)
2. General relationship
3. Water relationship

Process Mechanisms
1. Creating/balancing
incentives
2. Information sharing
3. Stepwise cooperation
4. Neutral party
involvement
5. Engage relevant
stakeholders

Regime Effectiveness
1. How functional is the
agreement based on:
i. Substantive issues
ii. Commitment
(Management and
implementation)
2. General relationship
3. Water relationship

3.4.1 Contextual or Situational Factors
Statistical studies have revealed some non-intuitive results regarding cooperation in
international basins. Contextual factors including water stress, government type, extreme
climactic variability, and dependence on water for energy or agriculture, can characterize
both high levels of cooperation or conflict over water (Yoffe, 2003). The difference,
therefore, lies in the institutional linkages facilitating cooperation or lack thereof enabling
conflict. Consequently, situational characteristics will help define constraints and
possibilities for a cooperation process to succeed (Elhance, 2000; Allen, 2001) but will
not define whether effective regimes can be created.
The elements used to define the contextual factors are:

 Problem Type (Asymmetry of interests): whether the states share similar ideas of
developing water resources or not.

 General Relationship: the overall integration of the basin states, prior to and post
negotiation and treaty development.

 Water Relationship: the specific integration of the basin states with respect to
water, prior to and post negotiation and treaty development.
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Other factors such as: relative and absolute development of parties; the complexity of the
issue in terms of being multi-objective;5 the number of parties involved; and extreme
climactic events, amongst others, were also considered for inclusion. However, they
were excluded as, in essence, these contextual elements could be reduced to how they
related to the asymmetry of interests. For example, negotiation theory suggests that the
greater number of actors involved in a negotiation, the more difficult it will be to achieve
resolution (Beach, 2000). This has been suggested by numerous scholars of international
river issues, such as Fox and Le Merchand (1978). However, if all basin states wished to
create structures for navigation to increase trade, such as on the Rhine River, interests
would therefore be symmetrical. Consequently, we should predict that agreement would
come fairly easily, as it did on the Rhine. Another example is the Danube, where 10
countries developed an effective regime for navigation.6 A further example is that of the
hydro-power station built on the Inguri River on the Black Sea coast. In 1992-1993, while
war raged between Georgia and its autonomous republic, Abkhazia, the two sides came
to an agreement on the operation of the Inguri plant as it was deemed important to
maintain and neither could operate it without the other (Garb and Whiteley, 2001). Their
interests, in terms of water use, were highly symmetrical, though the actors were at war in
other areas. Conversely, in a basin with in which there is opposed water use, interests are
highly asymmetrical and, thus, agreement will be elusive. An example is the Hasbani
basin between Israel and Lebanon, where although there are only two states involved,
their interests in water use are in stark conflict.
As mentioned above, the general and water relationships are also assessed in the „treaty
implementation‟ phase to give greater support for drawing conclusions regarding the
impact of process mechanisms on regime effectiveness. If there is a high level of
integration between states in many sectors which existed before the development of a

5

Multi-objective refers to the issues being dealt with in the agreement. A uni-objective agreement only
deals with a single issue, for instance flood control. A multi-objective treaty may deal with flood control,
irrigation, and power generation. It was excluded from the contextual attributes as it was felt that the issues
were dealt with under the process mechanism „incentive balancing‟.
6
There are currently : Austria, Bulgaria, Croatia, Germany, Hungary, Moldova, Montenegro, Romania,
Russia, Serbia, Slovakia, and Ukraine are parties to the 1948 Belgrade Convention on navigation.
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water treaty and continued afterwards, we might expect stepwise cooperation might not
be as necessary as in other cases.
3.4.1.1

Problem Type

While other scholars have chosen to define these problem types into detailed categories
such as common or external, or maintenance or appropriation (see Chapter 1), here they
are dealt with only in terms of asymmetry or symmetry of interests. To assess the
asymmetry of interests between basin states, the constructed scale in Table 3.3 has been
developed. It ranks the degree of asymmetry in terms of 1 being high asymmetry
(therefore, generally opposing interests) while 5 is high symmetry or common interests.
This constructed table emphasises an assessment of the differences in interests in both the
title and the descriptions, as the case studies in Chapter 2 serve to illustrate that rarely are
interests wholly symmetrical, regardless of whether they are common issues or not.
Furthermore, Waterbury (1997) points out that all states within a basin will have some
degree of asymmetry with respect to their perceptions of benefits and interests.
Assessing asymmetry or symmetry of interests requires a deep perspective and
understanding of the issues of importance to the countries. As will be shown in Chapter 5
with the Mahakali Treaty, while interests between India and Nepal were „common‟, in
that they both desired flood control, irrigation, and power generation and both stood to
benefit from the Pancheshwar dam, their interests showed a high degree of asymmetry in
both the perception of the potential benefits and in the details accounting for those
benefits. Nepal felt India was going to benefit more from irrigation than India would
make known. Also, India was interested in a cheap source of energy, and Nepal in
maximising its revenues through energy sales to India.
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Table 3.3 Asymmetry of interests between basin states
Asymmetry of the Interests
Scale

General Indicators
Asymmetry/heterogeneity and symmetry/homogeneity of interests

1

States in the basin have vastly different development goals and use for the water;
interests and ideas are either highly heterogeneous and/or highly asymmetric.

2

States in the basin have different goals and ideas for unilateral development;
interests are asymmetrical.

3

States in the basin share some common and some different goals; interests are
modestly asymmetric.

4

States in the basin have common goals and somewhat symmetrical interests.

5

States in the basin have very common goals and visions for water use; interests are
highly symmetrical.

3.4.1.2 Relationship Between States
In their study of 1800 events between countries, Yoffe et al. (2003) found that overall
friendship or hostility was significantly associated with cooperation or conflict over
water, indicating that countries that tend to cooperate in general, tend to do so regarding
water as well. In his study of state interaction in international basins, Durth highlights the
importance of integration in promoting functional water regimes, particularly in cases
dominated by externality problems (high asymmetry of interests) (Druth, 1998): “States
that are more integrated have a better means to motivate and compensate one another for
cooperation, their commitments are more credible as they interact on a number of policy
levels, information is likely to be more complete, notions of equity and justice are likely
to be more congruent, and unequal bargaining power is more easily mitigated” (Bernauer,
2002). Integration can be seen as not merely economic exchange and trade but also in
social and cultural contexts. Consequently, measuring integration may not be as
straightforward as looking at a factor such as the respective percentage of trade between
them. Integration could be indicated by: the percentage of GDP that is exchanged
between the countries of the basin over a certain period of time; the number of treaties
and agreements; languages spoken; ethnic groups; religious groups; and the percentage of
people that cross borders each year, amongst others. These factors, however, are not
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easily obtained for many basins, particularly if assessments are done on processes that
were initiated years ago. Consequently, the use of a constructed scale will help to
aggregate factors for painting an overall picture of relationships and integration, as shown
in Table 3.4. The indicators chosen were levels of trade and diplomatic relations between
the basin states, as these were felt to be less prone to subjectivity of the person using the
scale than the other factors mentioned above.
Trade figures are generally available from trade data or from the Food and Agriculture
Organisation from 1955 onwards, or could be done through expert judgement.
Evaluation of the diplomatic relationship was developed to use the cooperation rating
supplied by the Conflict and Peace Data Bank (COPDAB) of the Inter-University
Consortium for Political and Social Research (Azar, 1993), and its extension at the
Global Events Data System (GEDS) at the University of Maryland‟s Centre for
International Development and Conflict Management (www.cidcm.umd.edu) and the
databases at George Mason University‟s Centre for Global Policy
(globalpolicy.gmu.edu/index.html). The COPDAB database has events listed from 1948
to 1979, and the GEDS has events listed up to 1993. Again, in the event that diplomatic
data is not readily available, an expert estimation can be done.

Table 3.4 Constructed scale for integration and relationship of basin states
Integration and Relationship
Scale

General Indicators
Integration: trade and diplomacy

1

States in the basin are not integrated, there is little important trade between them,
there is high tension and poor relationships, including small scale military acts, to
larger acts of aggression with casualties, very few agreements exist among basin
states, almost all bi-lateral.

2

States in the basin are partially integrated, there is some trade between them but
they are not significant trading partners, trading is limited to only a few commodities,
tensions exist economically and over sovereignty issues, displays of political or
military hostility, economic hostile action, some agreements exist among basin
states, mostly bi-lateral.

3

States in the basin are moderately integrated, there is trade but do not fall in the top
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Integration and Relationship
5 trading partners, trading is over several different sectors, tensions over economic
or sovereignty issues exist, including mild verbal expressions displaying discord in
interaction, no acts of aggression between basin states, agreements among basin
states exists, but not necessarily common.

4

Good relationships within the basin, counties are economically integrated (some
countries in the basin fall within top 5 trading partners of others), trading in different
sectors, some tensions over economic or sovereignty issues may exist, no acts of
aggression between basin states, agreements in trade, defence, etc. are common.

5

Maximum integration and good relations between basin states. Trade between them
is important for most states (countries have at least one other basin state in their top
5 trading partners), relations in many sectors, few tensions over economic or
sovereignty issues, no acts of aggression between basin states, many bi-lateral and
basin agreements in trade, defence, etc.

3.4.1.3 Water Relationship Between States
Finally, as we wish to determine the extent with which process mechanisms have
impacted cooperation between international riparians, we need to decouple the effects of
relationships and integration in general, specifically as regards cooperation in water
resources. The University of Oregon has developed the Basins at Risk Water Event
Database as part of their ongoing work, and, with respect to water-related issues, this is
the principal source of relationship information. The database is found at the
Transboundary Freshwater Dispute Database and is accessed from
www.transboundarywaters.orst.edu .
Table 3.5 shows the scale and transposition used from Edward Azar‟s 15 point
International Cooperation and Conflict Scale (COPDAB), created in 1980 (Yoffe, 2003).
Prior to conducting statistical analysis on the information in different basins in the BAR
study, an exponential transformation was conducted to the BAR values to create an Antilogged re-centred BAR scale. While the BAR scale represents a ranking scale, the Antilogged re-centred BAR scale is an attempt to represent an „absolute scale.‟ Here we are
indicating that an even ranking +2 on the BAR scale, official verbal support of goals,
values, or regime, corresponds to 6.6 on the Anti-logged scale. A +6 on the BAR scale,
major strategic alliance or an international freshwater treaty, corresponds to 130.4 on the
Anti-logged scale. This suggests that the treaty displays 20 times more „cooperation‟
than does the notice of official support. While one might argue that it should represent

142

Chapter 3: Framework for Analysis of Process mechanisms in Regime Building

perhaps more or less, the numerical work in this thesis employs the same transformation
scale as the previous studies mentioned to maintain consistency and build upon the work
of the former scholars.
Table 3.5 Water event BAR intensity scale (Taken from Yoffe et al., 2003)
Water Event BAR Intensity Scale
COPDAB Recentered
Scale
BAR Scale

Anti-logged
Recentered
Scale

Event Description

15

-7

-198.3

Formal Declaration of War.

14

-6

-130.4

Extensive War Acts causing deaths, dislocation or
high strategic cost.

13

-5

-79.4

Small scale military acts.

12

-4

-43.3

Political/military hostile actions.

11

-3

-19.8

Dipomatic/economic hostile actions. Unilateral
construction of water projects against another
country’s protests; reducing flow of water to
another country, abrogation of a water agreement.

10

-2

-6.6

Strong verbal expressions displaying hostility in
interaction. Official interactions only.

9

-1

-1.0

Mild verbal expression displaying discord in
interaction. Both unofficial and official including
diplomatic letters of protest.

8

0

0.0

Neutral or nonsignificant acts for the international
situation.

7

1

1.0

Minor official exchanges, talks or policy
expressions – mild verbal support.

6

2

6.6

Official verbal support of goals, values or regime.

5

3

19.8

Cultural or scientific agreement or support
(nonstrategic). Agreements to set up cooperative
working groups.

4

4

43.3

Nonmilitary economic, technological or industrial
agreement. Legal, cooperative actions between
nations that are not treaties; cooperative projects
for watershed management, irrigation, poverty
alleviation.

3

5

79.4

Military economic or strategic support.

2

6

130.4

Major strategic alliance (regional or international).
International Freshwater Treaty.

1

7

198.3

Voluntary unification into one nation.

143

Chapter 3: Framework for Analysis of Process mechanisms in Regime Building

Note: Italics indicate water-specific terminology that were not part of Azar‟s original scale
descriptions.

Once statistical analysis has been conducted for the pre-consultation, consultation and
negotiation, and treaty implementation phases, the numbers are transformed again into
the BAR scale for visual mapping (Appendix B). Table 3.6 shows an example of this.
Table 3.6 Examples from the BAR data base. (Taken from Yoffe et al. (2003))
Examples from the BAR Database
Involved

Scale

Event Summary

Issue
Type

Date

Basin

December
5, 1973

La Plata

Argentina;
Paraguay

4

Paraguay and Argentina agree to
build a large dam and
hydroelectric project.

Infrastructure

January 1,
1976

Ganges

Bangladesh;
India; United
Nations

-2

Bangladesh lodges formal protest
against India with United Nations,
which adopts consensus statement
encouraging parties to meet
urgently, at level of minister, to
arrive at settlement.

Quantity

July 3,
1978

Amazon

Bolivia; Brazil;
Columbia;
Ecuador; Guyana;
Peru; Suriname;
Venzuela

6

Treaty for Amazon Cooperation.

Economic
Development

April 7,
1995

Jordan

Israel; Jordan

4

Pipeline from Israel storage at
Beit Zera to Abdullah Canal (East
Ghor Canal) begins delivering
water stipulated in Treaty (20
mcm summer, 10 mcm winter).
The 10 mcm replaces the 10 mcm
of desalinated water stipulated
Annex II, Article 2d until
desalinization plant complete.
(Note: mcm = million cubic
meters.)

Quantity

June 1,
1999

Senegal

Mali; Mauritania

-3

Thirteen people died in communal
clashes in June 1999 along
Mauritania and Mali border.
Conflict started when herdsman in
Missiria-Samoura village in West
Mali refused to allow Mauritania
horseman to use watering hole;
horseman returned with clansmen,
attacking village on June 20,
1999, causing two deaths; in
retaliation that followed, 11 more
died.

Quantity
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The BAR data base was used to assess water cooperation during the pre-consultation, the
consultation, negotiation, and the treaty implementation phases and employs the same
BAR scale that exists in their database. A maximum timeframe of 20 years has been
chosen as an adequate assessment of the time leading up to the consultation and
negotiation phase, and for the treaty implementation phase. This is a sufficient timeframe
for the development of legal relations or infrastructure projects, and, thus, gives a good
indication of water cooperation entering into the consultation and negotiation phase, and
after the treaty has been signed (treaty implementation phase).
3.4.2 Process Mechanisms
The following descriptions of process mechanisms are considered in terms of their
relationships as described in Figure 3.2.
3.4.2.1 Creating and Balancing Incentives
There are two principal mechanisms associated with increasing equity amongst the
parties. Creating and balancing incentives is the primary mechanism to increase equity
and is closely related to information sharing. They are differentiated here in that the
former is an overt action to develop new areas of interest for incentives and a balancing
of those incentives; the latter is the timing, method and content of exchanges.
Creating and balancing incentives allows for greater possibilities in balancing incentives
and can be either „incentives‟ or „deterrents‟ The positive incentives allow for greater
benefits, such as increased quality and quantity of water, greater water security, transfer
payments, favourable loan conditions, or profit from energy sales, amongst others.
Positive incentives are obviously the principle focus of the agreement or treaty being
developed. The deterrents constitute a withdrawal of value including sanctions, threats to,
or loss of political status as part of the global community.
Developing a package of incentives, or a „basket of benefits‟ (Paisley, 2004), is perhaps
one of the most significant actions to help balance incentives. A viable incentive package
understands the range of interests of all the riparian actors, including alternative uses of
water as well as socio-economic interests. For instance, under the Columbia Treaty,
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Canada receives one half of the additional power generated in the USA, as well as a lump
sum payment for flood control. The United States, for its participation, receives flood
control, increased power generation, and extensive irrigation from the Libby dam that
backs waters into Canadian territory (Paisley, 2006). Adopting a basin-wide approach
and integrating resource use can increase the „basket of benefits‟ on the table. Again, the
Columbia provides an excellent example where a basin-wide approach was adopted in
negotiating the Columbia Basin Treaty (CBT); this approach allowed the United States
and Canada to manage the waters of the upper Columbia River in a cooperative and
cohesive manner by developing and operating the basin as a single entity. It should be
noted, however, that social, cultural and many environmental issues were not adequately
taken into account during the negotiation (See Chapter 4). A basin-wide approach is in
keeping with the 1997 UN Water Convention in which „optimisation‟ of the basin
resources is encouraged (see Article 5, UN Water Convention). To this extent, including
all the relevant resources of a basin, including groundwater, can assist in developing
equity. In the Jordan Valley, for example, groundwater was not explicitly dealt with in the
1994 Jordan Peace Agreement and is currently the most pressing issue between Israel and
Palestinian territories (McCaffrey, 2006). Likewise, tensions have flared over the years
between Israel and Jordan over Israel's diversion of saline springs into the lower Jordan,
increasing the salinity of water on which Jordanian farmers rely (Wolf, 1997).
Deterrents can also be an important element in „ensuring‟ behaviour through rules on
negotiation, or dispute resolution mechanisms that may be employed either during the
consultation and negotiation phase to promote cooperation or once the regime has been
established to ensure compliance (Paisley, 2006; Giordano and Wolf, 2003). The creation
of a dispute resolution mechanism is assessed under the substantive and procedural
evaluation of the treaty, or agreement, as attributes of regime effectiveness (See section
5.4 below). In terms of deterrents during the consultation and negotiation phase, two
cases come to the fore. The first was during the negotiations of the Columbia River
Treaty, when Canada proposed to divert the headwaters of the Columbia River into the
Fraser River, and thus, reduce the downstream flow into the US. The second was the
„encouragement‟ given by the UN General Assembly to India to release more water from
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the Farakka Barrage following serious water shortages in Bangladesh from 1975-1976
with respect to dry season flows on the Ganges.
The importance of balancing incentives for water agreements should not be understated.
Waterbury (1997) argues, “Asymmetrical awards always classify the potential
cooperation in international river basins.” Consequently, even in an agreement such as
the Columbia River where interests are generally symmetrical, it took years to work out
the financial and operating details. Table 3.7 shows the constructed scale for creating and
balancing incentives and is assessed using two criteria. One is the extent to which
interests over positions were addressed, and the others is the degree to which different
elements of water use or factors outside water were discussed and agreed upon.

Table 3.7 Constructed scale assessing creating and balancing incentives
Balancing and Creating New Incentives
Scale

Indicators
Positions v Interests/Scope of issues incorporated in discussions/flexibility

1

Positional based discussions/ no effort in balancing or accommodating other
parties/ no flexibility of parties.

2

Positional based discussions/ some effort in accommodating other party’s
positions/ little flexibility of parties.

3

Predominantly positional based negotiation, no real effort to develop new
incentives/ good effort to accommodate other party’s positions/ good flexibility in
parties.

4

Predominantly positional based negotiation, some effort to develop new incentives/
good effort to accommodate other party’s positions, good flexibility in parties.

5

Mix of positional and interest based negotiation/ Some external interests are
included (such as financing) and moderately accommodated/ parties display
flexibility.

6

Predominantly interest based/ efforts are made to create incentives beyond
financial/ parties are moderately accommodating/ some flexibility.

7

Interests and incentives are discussed/ incentives go beyond financial incentives or
compensation to include operational or procedural issues/ parties are flexible.

8

Clear interest based negotiation/ incentives are varied but remain related to water
issues, they include environmental issues/ parties strive for flexibility.

9

Interest based/ new incentives developed including procedural as well as external
incentives from water, such as power transmission or environmental issues/ parties
are flexible.
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Balancing and Creating New Incentives
Scale

Indicators
Positions v Interests/Scope of issues incorporated in discussions/flexibility

10

Effective interest based negotiations/ socio-economic interests are taken into
consideration, extensive resources are considered, creative alternatives focussing
on meeting interests are developed/ parties are flexible.

3.4.2.2 Information Sharing
Uncertainty is one of the major obstacles to any agreement or decision-making process
(Clemen and Reilly, 2000). This includes the bio-physical uncertainties related to the
actual resource in question, as well as: costs of implementation; behaviour and
commitment of other actors; and development needs and growth, amongst others.
Consequently, information sharing, in terms of physical resource as well as socioeconomic data constitutes the principal mechanism for addressing uncertainty. Continued
information sharing should be part of any cooperative regime and is assessed under the
substantive and procedural evaluation of the treaty or agreement as attributes of regime
effectiveness (See section 5.4 below).
Cooperation will be limited, at best, if doubts exist in regards to the willingness of parties
to adhere to provisions of the regime and, indeed, whether they are negotiating in good
faith. In diplomacy, the term Confidence Building Measures (CBM) is applied to
mechanisms employed to build trust and promote dialogue between parties where trust
must be developed. These can range from of unilateral actions, such self declared
moratoriums on resource extraction or reduction of development, to more interactive
mechanisms, such as: exchanging information, hosting „informal‟ dialogue meetings to
test policy options, and initiating exploratory talks, amongst others (Djalal and
Townsend-Gault, 1999).
Information sharing, particularly in terms of basin resources and socio-economic issues,
can help increase equity through greater understanding of interests, values, and
incentives. Such levels of information exchange has already been established in EU law
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by the European Water Framework Directive,7 with the intention of bringing a variety of
values to the table (Timmerman and Langaas, 2005). The inclusion of data on social
aspects of development in the Mekong region was suggested as complimentary to
technical data as far back as 1961 (Browder and Ortolano, 2000).
Table 3.8 shows the constructed scale where information sharing is evaluated according
to three criteria. The first is the timing of information sharing related to the frequency of
exchange and whether the exchange is adequate to meet operational management needs.
The second is the method of sharing information; assessment is made regarding data
collected informally, formally, or collected jointly. The neutral criterion pertains to the
range and content of the information shared: the more detailed and useful the
information, the greater the potential for cooperation. The actual level at which
information is shared is not included in the analysis for two reasons. One is that there
may be cultural or political bias in terms of how information is exchanged. Some
countries find it more appropriate to engage at higher levels of exchange only, whereas
others are equally comfortable at developing relations at lower functional levels. The
level of exchange is likely to be related to their level of trust and integration. The second
reason is that, in terms of cooperation, interest is in the functional issues associated with
management; it is assumed, though not always the case, that the information exchanged
will reach the appropriate level for operational management and policy development,
regardless of the level at which it is exchanged.

7

On 23 October 2000, the "Directive 2000/60/EC of the European Parliament and of the Council
establishing a framework for the Community action in the field of water policy" or, in short, the EU Water
Framework Directive.
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Table 3.8 Constructed scale assessing information sharing
Information Sharing (Enhancing Dialogue)
Indicators

Scale

Timing/method/content

1

No exchange of information

2

Irregular release of information (1/yr), Informal exchange (through academic means,
or release of reports), limited or moderate applicability for management.

3

Irregular but formal exchange of information, uni-dimensional or limited, disputed or
questioned.

4

Irregular but formal exchange of information, uni-dimensional or limited, validity
accepted

5

Regular formal exchange, uni-dimensional, validity accepted or disputed.

6

Regular exchange, multi-dimensional, validity accepted.

7

Regular exchange, joint gathering and/or processing, uni-topical,

8

Regular (1-2/year) exchange, joint gathering and/or processing, multi-dimensional
water issues.

9

Regular exchange, joint gathering and/or processing, multi-dimensional, including
socio-economic and environmental issues exchanged or discussed.

10

Extensive and regular exchange, joint information gathering and/or processing,
socio-economic-environmental, policy and planning information.

3.4.2.3 Stepwise Cooperation
Stepwise cooperation is the process of developing at a needs-driven pace. Often,
cooperation within a basin will proceed in a stepwise fashion, regardless of a
premeditated strategy. Such is the case of many river systems in Europe where
technologies have driven increasing cooperation through centuries of collective use.
However, in other basins, such as the Nile, the process of developing an holistic and
comprehensive regime has been greatly stimulated by donor organizations over a shorter
period of time (see Chapter 2 „Stepwise Cooperation‟ for greater details). Waterbury
(1999) recommends that cooperation take place as called for, and that “if we await the
advent of integrated basin-wide accords, we will wait too long.” Furthermore, he suggests
that there are substantive opportunity costs to „waiting‟ for a complete accord,
particularly if national interests are deemed incompatible with [undefined] regional goals
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(Waterbury, 1999). Stepwise cooperation is promoted here as means of building trust,
increasing technical capacity, and increasing approval from other stakeholders. The latter
is important to ensure that smaller scale activities do not compromise regional goals and
that regional inclusiveness can be maintained through „prior notification‟ and other
information sharing actions.
Waterbury (1999) and Marty (2001) both indicate that implementation and transaction
costs can be kept low by developing smaller water regimes within a basin and working to
larger more encompassing regimes. Conversely, stepwise cooperation can also expand
thematically while being inclusive geographically. The Mekong River Commission has
progressed from data gathering to optimizing multiple uses of the river. The Managing
Potential Conflicts in the South China Sea initiative is also an interesting example of
process in stepwise cooperation throughout a decade, where informal talks expanded both
thematically and geographically (SCS, 2000; Djalal and Townsend-Gault, 1999; Hearns
and Stormont, 1996).
Table 3.9 is the constructed scale for assessing stepwise cooperation in the promotion of
a regime in international rivers and is based on assessing the evolution of a process.
Evolution is evaluated on two criteria: the information exchanged and activities
undertaken, which are often related. In some cases, such as the Columbia River, the
creation of joint commission to undertake studies can be considered as part of stepwise
activities. Assessing the evolution of information transfer indicates the extent to which
there has been a positive direction, meaning from less information to more information,
and of a greater extent. This could include more types of information, with greater
regularity, and/or more detailed information. Finally, the activities that take place should
also involve a form of evolution; this could progress from information exchange, to joint
gathering of information, to prior informed unilateral project development of small scale
project, to joint development of a small project, and to joint development of a larger
project. Specific goals and tasks form part of stepwise cooperation; in mediation science,
small tasks or goals are used as a means of developing trust to enable the parties to move
on to larger issues. These goals should: i) be specific to the extent that they are easily
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measured, simplifying the task of verification, and ii) become progressively greater as
trust is increased, enabling cooperation to advance in stages.
Table 3.9 Constructed scale for assessing stepwise cooperation
Stepwise Cooperation
Scale

Indicators
Evolution in information exchange/evolution in activities undertaken

1

No effort made to develop cooperation slowly.

2

Some effort: information sharing remained either high or low, but did not evolve
much / large actions undertaken with no small lead up activities.

3

Moderate effort: evolution of meetings and discussion at different levels but a minor
range / Information sharing increased in scope and depth over time / some joint
information and analysis activities leading up to major activities.

4

Good effort: information sharing evolved from low to adequate for management/
some smaller activities undertaken with specific modest goals set and achieved.

5

Maximum effort: Information and interest sharing progressed from very little to
extensive (including joint assessment)/small activities undertaken leading to larger
efforts, this included short term agreements and smaller projects with specific goals.

3.4.2.4 Neutral Party Involvement
As was illustrated in Chapter 2, neutral party involvement can take many forms: ranging
from financial to technical support through to mediation and even becoming a signatory
to an agreement, such as the case of the World Bank in the Indus Valley. Marty (2001)
suggests that the four central resources needed for success in managing international
rivers are: scientific-engineering capacities; political skills; money for transactional costs
of programs and infrastructure; and time. Clearly, there is a role for neutral parties when
the principal actors may be deficient in any of these, or in other key areas.
It is important to note that the lack of capacity to negotiate and implement an agreement
results in a reluctance for parties to become involved in cooperation (Spector, 2004).
Parities must have the capacity to engage and understand the substantive issues under
discussion for dialogue to move forward. Part of the focus of the Managing Potential
Conflicts in the South China Sea project, a project funded and convened by Canadian
involvement, was to bring all actors in the region to a level of understanding of
substantive issues, including scientific knowledge as well as legal regimes (SCS, 2000).
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The constructed scale for neutral party involvement is shown in table 3.10 and is
evaluated by assessing neutral party‟s involvement technically, financially, and through
mediation.
Table 3.10 Constructed scale for assessing neutral party involvement
Neutral Party Involvement
Scale

Indicators
Technical/financial/mediation

1

Not important - No Neutral Party Involvement.

2

Minor Importance - Neutral Party involved in minor way, perhaps observer role only
etc.

3

Limited importance - Neutral party involved but of limited importance.

4

Some Important - Neutral party moderately involved in technical aspects perhaps
some funding etc.

5

Moderately Important - Neutral party involved in financial or technical or mediation
aspects – but with moderate importance (20%-30% financing etc. ).

6

Important - Neutral Party involved technically, financially (30%-50%), or with
mediation which assisted the project in an important manner.

7

Quite Important - Neutral party involved technically and/or financially (funding >
50%), with mediation where their involvement was quite important for the
development of and agreement.

8

Significantly Important – Neutral party involvement significantly impacted the project,
either in finance (70%) or technical or mediation.

9

Very important - Neutral Party significantly involved in two of either mediation /
technical and or financial (70%) assistance.

10

Extremely Important: Neutral Party highly involved in all mediation, high degree of
technical assistance, and financial assistance (70%).

3.4.3 Engage Relevant Stakeholders
Behaviour of the other negotiating parties is not the only unpredictable element that can
complicate the establishment and implementation of a regime, but also the actions of
other stakeholders, be they communities, local governments, organisations with an
international focus, or other basin states, can all impede cooperation. Domestic tension
over international decisions may mean that a party, having already agreed at an
international level, is prohibited from carrying them out. A recent example is the
government of Hungary refusing to honour its obligations to Slovakia in the GabcikovoNagymaros Project, due in part to extreme lobbying by local environmental interests
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(McCaffrey, 2001) and financial considerations. In other cases, pressure may come from
other basin states, or even those outside the basin, to undermine regime formation. In the
Jordan River negotiations, Egypt was included because of its pre-eminence in the Arab
world, despite its non-riparian status. In contrast, pressure from other Arab states not
directly involved in the water conflict may have had an impact on the demise of the
embryonic agreement. Iraq and Saudi Arabia strongly urged Lebanon, Syria and Jordan
to not accept the plan, and Lebanon subsequently indicated they would not enter any
agreement that split the waters of the Hasbani or any other river (TFDD, 2002; Allen,
2001).
The importance of raising public participation has been highlighted by the United Nations
as one of the key elements to enhance governance and the sharing of water resources
(UN-WWAP, 2006). As the Murray-Darling basin illustrates, the involvement of
community as a best practice in integrated water resources management is a recognition
of the fact that the task is not one that governments can fulfill on their own (Paisley,
2006). Indeed, as social values shift, integration becomes more important when making
decisions in international drainage basins. The Columbia Basin Trust is a nongovernmental entity that has been established expressly to compensate local interests for
the negative effects of the Columbia River Treaty, and to solicit input from the
community for any future agreement.
Table 3.11 shows the constructed scale for engaging relevant stakeholders. The
assessment for local and regional stakeholders is done separately, and each should be
assessed independently. Engagement ranges from no engagement to inclusion in
meetings and decision-making.
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Table 3.11 Constructed scale for engaging relevant stakeholder interests
Engaging Relevant Stakeholder Interests
Scale

Indicators
Local

Regional

1

No consideration of stakeholder issues

No consideration of stakeholder issues

2

Some effort to consider interests:
informal analysis, limited to no
consultation with stakeholders.

Some effort to consider interests: informal
analysis, limited to no consultation with
stakeholders.

3

Moderate effort: consultation of
stakeholder interests.

Moderate effort: consultation of
stakeholder interests.

4

Good effort: extensive consultation,
involvement in developing policy and
strategies for water use.

Good effort: extensive consultation,
involvement in developing policy and
strategies for water use.

5

Maximum effort to move involve
relevant interests: consultation,
observers in meetings or involvement in
developing positions and negotiation an
implementation strategies

Maximum effort to move involve relevant
interests: consultation, observers in
meetings or involvement in developing
positions and negotiation an
implementation strategies

3.4.4 Evaluating Success in Regime Effectiveness
Measuring regime effectiveness can be an elusive concept, as it can mean different things
depending on the lens which is employed (Young and Levy, 1999). In this framework
regime effectiveness consists of three basic evaluation criteria: an assessment of how
effective the agreement is in dealing with the problem it addresses, how committed the
parties are to its implementation; and an assessment of the relationships between the
states (specifically the water relationship as discussed in 3.4.1.3).
In discussing regime effectiveness Young and Levy (1999) note that effectiveness is
more complex than simply estimating the amount of contributions which institutions
invest to solve problems that motivate states to create them. As such an analysis of
behaviour, and their sources, is needed to specify conditions under which regimes are
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likely to prove effective. They argue that there are a variety of different lenses through
which effectiveness can be assessed including:
-

Problem solving, in the sense that the issues around which the regime was created
are solved;

-

The degree to which contractual obligations are met in a legal sense;

-

Economic criterion in terms of the cost of implementation;

-

Issues such as fairness, participation, stewardship by exploring the normative
elements of the regime (though they note that this has severe limitations in terms
of measurement); and

-

Measuring changes in behaviour of actors through policy development, political
considerations, and if normative goals have been met.

Furthermore, the domain of the effects must be considered when evaluating effectiveness
as there are internal and external effects, as well direct and indirect effects at play (Young
and Levy, 1999). As such, the initial motivation should determine what yardstick is used
to measure effectiveness. Because the concept of effectiveness is multidimensional they
do not devote any appreciable effort to constructing measures of effectiveness that are
fully comparable across cases. Their goal is not to ascribe a value to each regime on a
universal scale or index of effectiveness - but rather understand the full range of
significant effects and deepen the understanding of the mechanisms by which regimes
produce these effects (Young and Levy, 1999).
In contrast, however, the work of Underdal, Miles, Andresen and others (Underdal, 2002)
indicate there is benefit and indeed a need to measure and compare regime effectiveness
across cases in order to draw out beneficial aspects of regime formation for policy
development. For example, they develop a six-point scale to assess collaboration (in
terms of information gathering and management) to see if greater collaboration leads to
greater regime effectiveness. They look at regime effectiveness as a function of the
stringency and inclusiveness of its provisions and the level of compliance on the part of
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its members, as well as any side effects that it may produce (Underdal, 2002). This is
analogous to the approach used in this thesis by assessing the provisions of the
agreement, it implementation in terms of operational management, and the relationships
of the states. I do not include elements of environmental benefits as often there are
external factors affecting this outside the control of the decision-makers. This is
discussed in some detail later in this section.
The differences in approach stem from the fact that of Young and Levy (1999) employ a
case study approach while Underdal (2002) employs more of a case-survey approach.
Nevertheless, there are areas of similarity. Young and Levy acknowledge that “in most
cases direct effects centre around behaviour involving compliance with regime rules and
participation in programmatic civilities” (Young and Levy, 1999).
This thesis follows more the reasoning of Underdal (2002), however it is focussed on
assessing cooperation itself rather than with what should be cooperated over. While there
is little debate that environmental issues are paramount to developing agreements which
manage resources in a sustainable manner, this thesis is focused on „how‟ to arrive at
cooperative regimes, not what they should address. There is a wealth of literature
indicating what is needed for sustainable management and suggesting issues to be
included in international regimes. As we have seen in Chapters 1 and 2, many treaties are
concerned with single infrastructure projects or navigation (Wolf, 2003). Thus, many
cooperative regimes have less to do with environment or fish than with power generation
or irrigation concerns. An example of this is the Columbia River Treaty, as will be
discussed in Chapter 4. Though the Treaty itself is lacking in terms of addressing cultural
and environmental issues and may indeed be terminated for these very reasons, few can
argue that the regime is not effective in implementing the provisions of the treaty to
enhance power generation and provide flood benefits. As our concept of what should be
included in treaties and agreements have changed since signing many treaties, it would be
unfair to gauge their effectiveness on a set of criteria external to the intent of the parties
developing the treaty.
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That said, concepts of sustainability and integrated resource management enters into
evaluation of the substantive elements of the agreement itself and not into the assessment
of whether the agreement was adhered to and the parties cooperated. Moreover, it is
dangerous to link performance measures to elements that are outside the control of the
parties. If the goal of an agreement is to reduce pollution levels in a river and this is dealt
with in a protocol through setting effluent standards, then pollution levels may be seen to
increase if a greater number of industries are releasing effluent, even though they all
follow the set standards. The fault is not in the lack of commitment on the part of the
actors but, rather, in what they are committing to.
Additionally, linking performance measures to elements such as environmental elements,
such as fish spawning populations, that are influenced by a multitude of external factors
leads to misrepresentation of whether commitments are being adhered to. An example is
the development of adaptive management cycles for water releases from the CoquitlamBunzen reservoir on the Coquitlam River, near Vancouver, British Columbia. One of
the goals of the study was to minimize negative effects of water releases on fish
populations. Fish populations will alter naturally based on many variables beyond human
control, such as climate, predators, and food supply, amongst other. This natural
variation is termed „background noise,‟ or „background variability.‟ Statistical variations
in regular population dynamics could mask alterations in the effects of the flow regime.
Spawning populations are, therefore, a poor indicator due to inherent „background noise.‟
Had the Coquitlam Consultative Committee8 decided to use adult spawning fish as a
yardstick to differentiate the impact between two possible sets of flow patterns released
from the reservoir, monitoring would have had to occur for 30 years to cancel out
background noise (EcoPlan, 2003). On the other hand, smolt output9 is a relatively good
parameter as it is an „integration measure,‟ taking into account spatial and hydraulic

8

Coquitlam consultative committee was established by BC Hydro to provide for a range of views in the
decision-making process.
9
Smolt output is based on the number of smolts from eggs laid, as opposed to the either the number of eggs
or number of spawning fish. Another indicator may be the area available for spawning as measured by
gravel size, water velocity, temperature, amongst others.
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elements in the river and is independent of ocean variables that affect adults returning to
spawn (Korman and Higgins, 1997).
Thus when choosing indicators for measuring, criteria care must be taken to ensure that
they truly represent what is being explored and have minimum influence by external
factors. Consequently, this framework uses „the agreement‟ and „operational
management‟ to evaluate the degree to which functional cooperation has taken place.
The final score for assessing commitment in cooperation is the average of the score for
the „agreement‟ and the „operational management.‟ It may be argued that in some cases
this formula penalises those countries that wish to address all the issues in an agreement
yet lack the capacity to do so. Indeed, some sign an agreement with the knowledge that
they currently lack the capacity to fully implement the agreement but do so with the
intent to fully implement it in the future; using the agreement to move internal policy in
that direction. An example of this would be Indonesia signing the Law of the Sea
Convention, under which it has to provide safety to shipping and navigation which, with
the myriad of islands under its jurisdiction, is beyond its current capacity; nevertheless, it
attempts to do so to the best of its capability. Placing more weight on the agreement
itself, however, would not capture the situations where countries agree to certain
conditions and actions but are unenthusiastic in their implementation. The situation of
India and the Farakka Barrage would be a case in point. Consequently, an equal balance
was chosen between „what is agreed to‟ and „what is actually done.‟
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Table 3.12 Constructed scale for assessing commitment in cooperation
Commitment in Cooperation
Scale

Indicator

Indicator

Agreement

Operational management

No formal or informal agreement to
cooperate.

No cooperation at the operational
management level. Minimal or no
commitment of resources by parties.
Parties unwilling to take part in any
meetings or activities.

Informal understanding for cooperation

Exchange of information at the
managerial and technical level, ad-hoc
meetings. Ad hoc operational coop.

3

A memorandum of understanding at the
technical and operational level of
management. An agreement to agree in
the future. May include exchange of
information

Structured but limited operational
management, including regular
exchange of data.

4

A basic agreement to cooperate, but
little specifics (no monitoring, no joint
management etc). Limited to exchange
of independent information.

Structured operational management –
including information exchange, all unilateral operations and decision making.

5

A formal agreement in place. Single
purpose agreement, is specific in goals
and actions.

Regular structured operational
management, regular contact, unilateral
operations and decision making.

An agreement (single/multiple issue),
dispute resolution, specific targets, no
joint management,

Regular structured operational
management, regular contact, unilateral
operations, unilateral decision making
based on agreed targets.

An agreement (single/multiple issue),
dispute resolution, specific targets, no
joint management,

Regular structured operational
management, regular contact, unilateral
operations, unilateral decision making
based on agreed targets (no permanent
joint river body)

8

An agreement (single/multiple issue),
dispute resolution, specific targets, river
protection, Joint river basin agency
(limited decision power,
recommendations only),

Regular structured operational
management, unilateral operations,
unilateral decision making based on
agreed targets, greater integration from
a permanent joint river body.

9

Agreement including dispute resolution,
specific targets, monitoring and
verification, river protection, flexibility for
changing conditions, joint river agency
to direct policy (limited operational
decision making),

Regular and integrated operational
cooperation, unilateral operations,
integration with a joint river agency that
has power to make recommendations
and direct policy, but limited authority in
operational management.

10

An agreement based on equitable and

Regular and integrated operational

1

2

6

7
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Commitment in Cooperation
Scale

Indicator

Indicator

Agreement
reasonable utilisation with enforcement
mechanisms, dispute resolution,
monitoring and verification, specific
goals and targets, adequate protection
of watercourse, prior notification,
including relevant stakeholders,
flexibility for changing conditions, joint
river agency, with decision making
authority on operations and policy

Operational management
cooperation from a joint river agency
that has extended power and authority
in operational management. Joint
operations.

As part of the assessment of the treaty implementation phase (and thus regime
effectiveness), an analysis of the general relationships and water relationships need to be
conducted (sections 5.1.2 and 5.1.3). Comparing the differences between the general
and water specific relationships of the pre-consultation and the treaty implementation
phases will show if there has been any relative difference between the two. If, for
instance, the water relationship is significantly different than the general relationship then
we can look to specific process mechanisms, or lack thereof, for causing that shift.
Chapter 5 applies the framework in detail to an evaluation of the Mahakali Treaty.

3.5 Application of the Framework
The framework was tested for its comprehensiveness and ability to penetrate the depth of
detail associated with traditional case study through its application to the Mahakali Treaty
in Chapter 5. Chapter 4 tests the consistency of the framework from five experts applying
it to the Columbia River Treaty. Eight practitioners and scholars tested the versatility of
the framework through its application to different situations as described below. In all
cases, follow-up questions were asked regarding the intelligibility of applying the
framework and the comprehensiveness of its ability to describe basin situations.
3.5.1 Data Sources, Procedures, and Interviewees
The principal data sources for assessing the attributes of the framework were interviews.
The sole exception was the assessment of the water relationships in both the pre161

Chapter 3: Framework for Analysis of Process mechanisms in Regime Building

consultation phase and the post treaty phase. These were assessed using the results
compiled the Basins at Risk Water Event Database at the University of Oregon, as
described in section 3.4.1.3. Results of the interviews and data base analysis were
supported by literature and documentation.
The choice of interviews to test the framework had the advantage of being able to
determine the suitability of the framework to be employed as an internet survey. Because
a large number of „raters‟ are needed to assess different basins for quantitative analysis it
was thought that the most appropriate method would be to conduct a survey using the
internet. While this survey was initially considered under this research, it has now been
placed under a larger project examining marine and groundwater regimes as well as
rivers and lakes. The interviews further allowed me to observe and assess the manner in
which the interviewees approached and understand the framework and in particular the
use of the constructed scales.
Using interviews and the judgement of knowledgeable individuals allowed a greater
depth of understanding to be brought to bear on the assessment than would have been
possible through literature and document research alone. The nuances associated with
treaty development are very difficult to determine even with access to documents such as
the travaux preparatoire. Consequently, using the extensive knowledge of individuals,
many of who‟s life work is related to the management or implementation of a treaty,
helps to illuminate aspects which would otherwise remain in the shadows. Clearly, bias
and subjectivity are associated with any interview or assessment. Consequently the
questionnaire was designed to limit this through use of the constructed scales (Appendix
E). Moreover, interviews provided the ability to question and gain clarification regarding
the responses and thus help the researcher understand nuances of responses and be
directed to new sources of data or other potential candidates for interviews. The
procedures of interviews allowed for interviewees to question of gain clarification around
the question themselves and thus ensure that questions were understood in the appropriate
context.
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Because the framework and use of constructed scales was unfamiliar, interviews provided
the opportunity to conduct a briefing session to familiarize participants with the general
objectives of the thesis and the use of framework.
The limitations associated with using interviews is that they are difficult to set up
logistically and the researcher is likely to have some influence in the response process,
either in terms of information provided in the briefing session, or when clarifying
responses. Furthermore, although the findings from the interviews are supported by
literature and documentation, the responses will necessarily be dependent upon the
interviewee‟s knowledge as opposed to a refereed publication.
3.5.2 Interview Procedures
Interviews were set up either through email or telephone soliciting the participant‟s
interest in participating with the research. Pre-interview materials were sent out
including a briefing letter and the questionnaire. Interviews were conducted either face to
face, or through telephone or skype conferencing. Each interviewee was briefed on
University ethics procedure and were given or sent consent forms which were retrieved
either by post of fax when not present (example form is in Appendix E).
Interviews were conducted in two stages, the first was a briefing session relating the
objectives of the research, framework for analysis, the use of the constructed scales and
how the results would be applied. It also provided me an opportunity to discuss the
specific treaty under examination in general and set the tone for the structured interview.
This served not only to help refresh the interviewees memory regarding key elements of
the treaty, but also helped to provide context. In discussing the treaty I asked the
interviewees to comment on the results of the calculations regarding the Water
Relationship using the Basin At Risk scale and the data of the Transboundary Freshwater
Dispute Database (TFDD, 2002).
The second stage of the interview was structured through the use of a questionnaire
(Appendix E), in which specific questions were asked and interviewees were expected to
respond by evaluating a degree of achievement using constructed scales. The
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interviewees were asked to determine numerical scores for each of the constructed tables
while they were guided through the process. Although the constructed tables are nominal
scales, they were permitted to score using decimal points. For instance, 4.5 could be
given for a situation falling between 4 and 5. This provided greater flexibility for
response as the scales were constructed using qualitative descriptions and experts were
asked determine quantitative scores. Questions were guided by the researcher and their
responses confirmed through additional questions.
The second part of the questionnaire related to the applicability and utility of the
framework itself. This consisted of three open-ended questions relating to:
i.

Ease and simplicity of application of the framework;

ii.

Its adequacy in identifying characteristics of regime formation

iii.

How it could be improved.

I recorded interviews in a note book and retrieved the filled in questionnaire, or in the
case of tele-conferencing, I filled the questionnaire myself. The sessions were not
recorded as the primary interest was in obtaining a number on a scale as opposed to a
detailed discussion of opinion. The three open-ended questions were felt to be
sufficiently straightforward as to not warrant digital sound recording for clarification at a
future date.
The structured stage of the interviews was completed in approximately 30 minutes, 20-25
minutes for filling out the constructed scales and 5 minutes for assessing the framework.
It was felt 20-30 minutes would be the maximum time for an effective internet survey,10
and so it assumed that there would be 5 minute introduction and eight questions of 3
minutes each. The time factor for the interviews was not a particular limitation as in
general the briefing allowed for sufficient time to understand the context for the research
and the constructed scales. While some information was likely lost, the short time
10

A time of 20-30 was suggested based on asking several people who has conducted web based surveys in
international waters, including Mish Hamad of the United Nation‟s Environmental Programme
IW:LEARN.
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allotted for the structured stage was needed to assess the ability of the framework as a
tool for surveys.
Advantages of the interview procedure include the ability to have in-depth discussion
prior to a succinct and structured interview. The use of a structured interview ensured that
questions were directed and had conclusion in a limited time. The principle disadvantage
of the structured interview was the lack of ability to glean specific details or
idiosyncrasies associated with different basins, or indeed different points of view
associated with a single basin. Furthermore, varying degrees of explanation were needed
depending upon how familiar the respondents were with constructed scales. Some, such
as the academics and those who had worked extensively with constructed scales on BC
Hydro‟s water use planning program had little problem using the scales. Others, however,
found the concept of constructed scales less straightforward.
Selection of interviewees
Interviewees were ultimately selected based on their practical knowledge regarding the
development and implementation of transboundary water treaties and their ability to
assess the wider implications of treaty formation. In the case of the West Bank Aquifers
and the Danube Treaty interviewees were identified through their contribution to research
and publication literature and through encounters in conferences. The five interviewees
that assessed the Columbia River Treaty were identified based on previous working
relationships, recommendations of other practitioners, and from the recommendations of
my committee members.
As table 3.13 shows, the interviewees are all familiar and knowledgeable regarding the
treaty they were interviewed to assess. In some cases they were intimately involved
actual negotiations, or subsequent negotiations and protocols to the original treaty. In
other cases they were involved in the implementation of treaty provisions, of have
researched and written on the specific treaty in question.
While two of the interviewees were academics, the emphasis was on finding practitioners
as it was felt that the larger survey results would be most applicable to international
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organisations, such as the World Bank and United Nations, who are assisting the
development of transboundary water regimes. In retrospect this was an oversight as
academics provide a different and often more holistic and objective perspective on treaty
development. Academic input into the Columbia River Treaty is particularly conspicuous
by its absence, particularly as the University of British Columbia has a number of
academic experts who are familiar with the Columbia River Treaty.
Seldom is it possible to find an individual who has the breadth of knowledge and
experience in academia and practical aspects to be equally qualified to answer all
questions. Several of the participants interviewed to assess the Columbia River Treaty
highlighted the problem of not being sufficiently well versed on the historical aspects of
the Treaty, when asked to assess the relationships between Canada and the US in the
years leading up to the signing of the Treaty in 1964. It was even suggested that
specialists, such as social historians or legal experts, should conduct certain aspects of the
evaluation. Clearly, the problem of asking a single person to respond to questions
spanning a number of areas will inevitably mean that some people will not be able to
respond to all questions with the same degree of authority. In future it may be possible to
mitigate this by allowing interviewees to respond only to questions they feel sufficiently
well qualified to answer.

Table 3.13 Experts interviewed to assess the analytical framework.
Expert
Interviewed

Tim Newton

Dan Miller

Organisation and Position
Member of the Permanent
Engineering Board (PEB) of the
CRT. The CRT established the
PEB as an independent body by to
oversee Treaty implementation.
Strategic Integration and
Partnership Division, Environment
Canada. This is the Federal
department has the mandate to deal
with transboundary water issues.
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CRT

CRT

An established member of the
PEB and principle Canadian
negotiator for the return of the
Canadian Entitlement
Canadian Secretary to the
International Joint
Commission‟s Kootenay Lake
Board of Control.
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Expert
Interviewed
Bala
Balachandra

Kelvin
Ketchum
Doug
Robinson

Organisation and Position
BC Ministry of Environment,
Water Stewardship Division. This
is the provincial representative to
the CRT
BC Hydro, Operations Dept. This
is the Canadian Entity to the CRT
BC Hydro. Operations Dept. This
is the Canadian Entity to the CRT.

Treaty Relationship with treaty

CRT

CRT

BC Chair of the CRT Operating
Committee for the
implementation of the CRT.

CRT

Secretary for the Canadian
Entity to the CRT

MRT

Advisor to the Mekong River
Commission between 2001 and
2004 as a technical and legal
consultant to help develop
greater cohesiveness in the
implementation of the treaty

DRT

Research focuses on treaty
development from an
institutional perspective in
Transboundary waters, particular
focus on the Danube and Nile.

WB

Advisor to the Palestinians in
their negotiations concerning
Article 40. Research is on hydrohedgmony in treaty development

Advisor the Ministry of Water
Resources of Uganda.
John
Metzinger

Dr. Catherine
Ashcraft

Dr. Mark
Zeitoun

Doctoral Candidate at MIT,
Department of Urban Studies and
Planning.
Senior lecturer in Development
Studies at the University of East
Anglia

Former Member of PEB and
advisor for future developments.

CRT- Treaty Relating to Cooperative Development of the Water Resources of the
Columbia River Basin
MRT - Agreement on the Cooperation for the Sustainable Development of the Mekong
River Basin, signed in 1995
DRT - Convention on Cooperation for the Protection and Sustainable use of the Danube
River, signed in 1994.
WB - Article 40, Annex III of the Interim Agreement on the West Bank and the Gaza
Strip, signed in 1995
The application of the framework to the Treaty Between His Majesty’s Government of
Nepal and the Government of India Concerning the Integrated Development of the
Mahakali River Including the Sarada Barrage, Tanakpur Barrage and Pancheshwar
Project (signed in 1996) was conducted as part of the research for this thesis. My
familiarity with the Treaty stems from having developed and run a workshop with
Nepalese officials in 1998 to explore mutual gains approaches to implementing the
Treaty. The workshop reviewed the relevant aspects of the Treaty and sought to
167

Chapter 3: Framework for Analysis of Process mechanisms in Regime Building

determine a negotiating strategy with India in terms of the construction costs and
interests. Under the Treaty each country is required to pay for the costs of construction
based on the benefits it will receive. One of the problems stalling Treaty implementation,
as described in detail in Chapter 5, relates to agreeing upon benefits and their value.
Despite the familiarity with the Treaty, the assessment conducted in Chapter 5 is
supported by literature and document reviews, and benefited from an informal evaluation
from Nepali and Indian water academics at a conference in 2006, as well as reviewers for
publication as an article.11
The small number of interviews conducted suggests less confidence in the conclusions
associated with the applicability and efficacy of the framework. Nevertheless, the main
points regarding its utility and ease of application are valuable for assessing the
framework and to shape further refinements for future use.
In conducting a power analysis of the attributes it was determined that a minimum of 36
case studies would need to be evaluated before any likelihood of statistical significance
could be established. Consequently, any observations resulting from the assessments of
the five basins can only be considered as initial findings.

3.6 Testing the Framework
The versatility and applicability of the framework was tested by reviewing its application
to five different transboundary water regimes, including one groundwater regime. The
geographical and geo-political scope covers Treaties between two states as well as
between 17; includes developing and developed states and from arid and humid regions.
While not exhaustive, the scope of the application tests the framework‟s ability to
accommodate a variety of situations and contexts.

11

Drs. Ajaya Dixit and Bishnu Upreti, commented on the finding of Chapter 5 during the „Nepal
Water Security Forum‟, 27 March 2007, Uppsala, Sweden; Drs F. Rothberg and A. Swain
reviewed the findings for publication in Natural Resources Security in South Asia: Nepal’s Water
Institute for Security and Development Policy, University of Uppsala, Sweden (October, 2007).
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3.6.1 Background to the Treaties

1. Columbia River Basin.
Interaction between Canada and the United States on the Columbia River was negligible
prior to 1945. The date of 1935 is chosen as the start date for the assessment of the preconsultation and negotiation phase, as it was agreed by several practitioners that this date
adequately represented the atmosphere of collaboration. The United States had built the
Grand Coulee dam in 1942, effectively cutting off the salmon migration into Canada;
however, no concern was voiced by Canada. Nevertheless, with the assistance of the IJC
(formed in 1909), the countries had cooperated on a number of other basins, such as the
St. Mary and the Great Lakes, amongst others. In 1945, the two countries approached the
IJC to examine the best way to utilise the waters of the upper Columbia River; 1945 is,
therefore, taken as the beginning of the consultation and negotiation phase. The treaty
was signed in 1961 by the United States and 1964 by Canada after an agreement was
secured to sell power to the United States. The treaty implementation phase, therefore,
starts in 1964.
2. Mekong River
In 1957, the Mekong River Committee was established to promote the development of
the region in the post-colonial era, mostly through the building of hydro-power facilities.
The Treaty includes Vietnam, Thailand, Cambodia and Laos. The Treaty was quite
successful in promoting dam building, mostly in Thailand. In 1978, the Interim Mekong
Committee was created, as Cambodia pulled out under Khmer Rouge regime. In 1987,
the Revised Indicative Basin Plan was developed, which envisioned a cascade of smaller
dams along the mainstream of the Mekong. This laid the foundation for Cambodia‟s reentry into the forum and the creation of the 1995 Mekong agreement; 1985 is, therefore,
taken as the starting point for consultation and negotiation of the 1995 Mekong
agreement.
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3. Danube River
The Danube River has been an important river for navigation and trade for centuries and
has had an international regime, and Commission, focusing on navigation since 1856. In
1948, eastern block countries shifted control of navigation back to each riparian but gave
the Commission some legislative powers. The post war era saw a rise in the development
of hydro-power projects and flood control, and numerous transboundary agreements,
mostly bi-lateral in nature, were drawn up in the 1950s and 1960s. Multi-lateral
discussions on the anti-pollution issues were initiated as early as 1966.12 However, it was
in the mid eighties with the “Declaration of the Danube Countries to Cooperate on
Questions Concerning the Water Management of the Danube” that a concerted effort was
undertaken to develop the protection convention of 1994. The break up of the Soviet
Union and the declining influence of Moscow in the region allowed for greater
engagement of the riparian states. The Danube River Protection Convention was signed
in 1994 and came into force in 1998.13 During the treaty implementation phase, 1994 to
2005, there were several water disputes between nations on the Danube regarding the
proposed constructions of infrastructure projects. The Gabcikovo Dam project between
Slovakia and Hungry was submitted to the International Court of Justice in 1993, but
others such as Brystroe canal in Danube delta occurred after 1998. Consequently, while
the implementation of the Convention was successful, the overall water relationships in
the basins were more tempered.
4. West Bank Aquifers
The history of disagreement between modern Israel and Palestine dates back to 1948
when Israel was formed. During the next 47 years, Palestinians vied for recognition and
territorial sovereignty, which they achieved through the creation of the Palestinian
National Authority under the Oslo accords in 1993. However, under the Interim
12

Austria, German Federation, German Democratic Republic, Czechoslovakia, Hungary, Netherlands,
Poland, USSR, and Yugoslavia.
13
Austria, Bosnia I Herzogovina, Bulgaria, Croatia, Czech Republic, Germany, Hungary, Moldova,
Montenegro, Romania, Serbia, Slovakia, Slovenia, and Ukraine.
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Agreement (Oslo II), Israel kept control of the West Bank‟s water resources as well as
power to veto any proposed Palestinian infrastructure developments. Palestine became
responsible for local water supply management and distribution, though was unable to
gain access to the resource itself. In terms of water and resources, consultation and
negotiation began in earnest after the Madrid Conference of 1991, where the foundations
for the Interim Agreement were laid.
5. Mahakali River
India and Nepal had a relatively good history in terms of water relationships with the
building of the Koshi and Gandak dams in Nepal during the 1950s. Although completely
in Nepal, the dams were operated primarily for Indian benefit, for which Nepal was
compensated. The consultation and negotiation phase of the Mahakali Treaty is assumed
to have begun in 1978 when India first approached the Nepalese government with the
concept of constructing a joint project on the Mahakali. The Treaty was signed and
ratified in 1994, though no work has commenced on its construction.
3.6.2 Results
Table 3.14 is a comparison of the results of the different basins where the framework was
applied; note that the series of results for the basins show the raw score that was given.
Note that column RW1 and RW2 are the assessments of the relationships over water and
are calculated using the values of the BAR scale (-7 to +7) (see Appendix D).

171

Chapter 3: Framework for Analysis of Process mechanisms in Regime Building

Table 3.14 Comparison of different basins - versatility test of the framework
#

Basin

1
2

Columbia R. Columbia River Treaty
Mekong R. Mekong Treaty
Convention of the
Danube R.
Protection of the Danube
West Bank Interim Agreement on
Aquifers
West Bank and Gaza
Mahakali R. Mahakali Treaty

3
4
5

Context

Basin
A
1
2
3
4
5

4.2
3.5
2.5
2
3.5

Pre-consultation/ negotiation/ treaty
implementation phase
1935-45 / 1945-64 / 1964-2000
1965-1985 / 1985-1995 / 1995-2005

Agreement

1970-91 / 1991-95 / 1995-2005
1950-78 / 1978-96 / 1996-2006

Process Mechanisms

RG1 RW1

4.2
2
4
1.5
4.8

1970-85 / 1985-94 / 1994-2006

4
3.6
3
-3
4.2

A

Regime Effectiveness

BI

IE

SC

NP

S1

S2

Co1

Co2

RG2

7.2
4
7
2
6.5

9
4
9
2
3

2.4
1
4
2.5
2

7.2
7
7
8
3

1.9
4
5
2
1.5

4.1
3
5
1.5
1.5

8.2
8
8
6
8

9
3
8
3.5
1

4.4
2
4
1.5
4

RW2

4.8
4
2.4
2.9
2.68

Note: not all tables are in scales of 1-10.
A
The results for these columns rely upon interpretation from the Transboundary
Freshwater Dispute Data Base and transposing information from the BAR scale using
the log powers discussed in Appendix B and Appendix D. An example of the calculations
is done for the Mahakali, Appendix C.
Context
A-Table 3.3 - Problem type: asymmetry of interests
RG1 -Table 3.4 - Relationship between parties in general prior to negotiation
RW1 -Table 3.5 - Relationship between parties over water prior to negotiation
Process Mechanisms
BI-Table 3.7 - Balancing incentives
IE-Table 3.8 - Information exchange
SC-Table 3.9 - Stepwise cooperation
NP-Table 3.10 - Neutral party involvement
S-Table 3.11 - Stakeholder engagement (1- local / 2- regional)
Functional Cooperation
Co-Table 3.12 - Commitment to cooperation (1- agreement / 2 – operational
management)
RG2-Table 3.4 - Relationship between parties in general after treaty is signed
RW2-Table 3.5 - Relationship between parties over water after treaty is signed
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3.7 Conclusion
This section deals with conclusions relating to the analytical framework and its structure.
Observations related to the results of applying the framework and promoting cooperation
in transboundary waters are dealt with in Chapter 6.
The framework provides for good comparative case study analysis in a qualitative
manner by providing for quantitative assessments through a case-survey methodology.
All of the experts who applied the framework suggested that use of constructed scales
forced a more rigorous comparative analysis than might have been conducted in a purely
qualitative manner. The move away from a detailed case study approach to a „casesurvey‟ further allows for greater rigour and consistency in cross-basin evaluation. Often,
in comparative case study analysis the emphasis on the singularities of the basins under
examination can mask the similarities.
Simplicity and ease of application
Interviewees responded in two distinct groups. Those familiar with constructed scales,
such as the academics and the BC Hydro staff who have used them in water use planning,
felt the framework was sufficiently self explanatory to not require a guide or interviewer
to lead the questions. Some in this group did mention however, that more emphasis
should be placed on providing detailed background of the treaty in question and its
relationship to the key mechanisms.
The second group were those practitioners who were not familiar with the use of
constructed scales and who felt that without greater explanation and examples the use of
the constructed scales would be challenging.
In some cases the questions themselves might benefit from rewording and greater
explanation. The question relating to „creating and balancing incentives‟ was problematic
for one respondent as they interpreted the question to mean during the entire course of the
pre-consultation as opposed to result of the period. The case in point related to the
Columbia River Treaty, where most interviewees felt that the countries made an effort to
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be creative around incentives and building a greater package of benefits. This creation
and balancing of incentives, however, occurred in the latter stages of the consultation and
negotiation phase as the countries were very positional in the approach up to that point.
One participant, therefore, interpreted the question to mean „on average‟ as opposed the
„final result‟. Such misunderstandings would need to be eliminated, or minimised, if the
framework were used as a web survey.
Indeed the potential confusion in terminology as well as the novelty of using constructed
scales suggests that the framework would not work well as an internet survey unless
significant changes in the explanation to each question were drawn up.
Adequate to encompass the key characteristics of regime development
The 11 attributes for analysis have been paired down from an initial list of 35 attributes.
The hope was to maintain sufficient detail to encompass all basins while, at the same
time, drawing out the differences in institutional development.
The interviewees generally agreed that the framework captured many of the key
characteristics of regime development. However, despite understanding the need for a
quantitative evaluation for statistical analysis, some felt that there was more to say and
would have welcomed an opportunity to „explain‟ aspects as opposed to simply „filling in
a number‟. There was, as one suggested, a sense of missing something when volumes
had been written regarding stakeholder participation in the Danube and these were
reduced to a simple number on a scale.
Another participant pointed out that some important elements are missing, such as
whether the water agreement was linked to other sectors, as was the case in the West
Bank Aquifers. However, it was indicated that this was to be considered under the
assessment of balancing incentives in terms of creating a „basket of benefits‟. Despite the
comments, the general feeling was that while it was ambitious, the framework was able to
encompass the principle elements in analyzing cooperation over transboundary water.
Improvements to the framework
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The two principle suggestions to improve the framework were to have clearer
explanations of the use of the constructed scales, and a section at the end where there was
a possibility to explain nuances or idiosyncratic characteristics of the basin under
question.
Regarding the use of the TFDD data base to determine the water relationships between
states, caution should be applied. In the case of the Danube River, for example, the
quantitative value arrived at through the analysis of data on the TFDD data-base needs to
be tempered with knowledge of the system. During the treaty implementation period
(after 1994), the water relationship was deemed lower than previous periods, even though
the treaty and its implementation was viewed as successful (both receiving a scores of 8
out of a possible 8). The poorer water relationship can be explained by the fact that there
were several disputes about infrastructure projects between eastern countries that had not
emerged while the countries remained part of the eastern bloc. Moreover, numerous
expressions of interest or meetings would elicit a score of 1 or 2 thereby bringing the
average over and entire period down.
Overall Confidence
With the current set of 11 attributes, a power analysis was conducted and indicated that a
minimum of 36 case studies would be needed to develop significant causal correlations.
Consequently, the initial observations related to promoting cooperation in international
waters in Chapter 6 should be viewed with this in mind. Moreover, the small number of
interviewees limits the confidence with which applicability and efficacy of the
framework are assessed. Nevertheless, the comments of the eight interviewees sheds
insight into utility of the framework and how it may be improved upon in future
iterations.
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Chapter 4: Testing Consistency of the Framework: A Case
Study of the Columbia River Treaty1

If we do not own the freshness of the air and the sparkle of the water, how
can you buy them?
Chief Seattle of the Squamish

4.1 Introduction
This chapter tests the ease of reproducing consistent results using the analytical
framework developed in Chapter 3 through its application to the Columbia River Treaty
(CRT). Five senior water experts, all with experience in various roles related to the
implementation CRT, evaluated the development and implementation of the Treaty using
the analytical framework framework. They were further asked to assess the simplicity
with which the analysis could be conducted using the constructed scales, and
comprehensiveness of the tables in addressing the pertinent issues for transboundary
water management.
The choice of analysing the Columbia River Treaty was influenced by the ease of access
to the senior water experts and to information related to the development of the Treaty.
Nevertheless, it is particularly useful for comparative analysis with the Mahakali River
Treaty, which is analysed in Chapter 5. Both treaties involve two countries developing a
shared river for hydropower, flood control and irrigation interests. In both cases, there
was no legacy of significant cooperation on the river prior to the treaties themselves.
While they differ in that the Mahakali Treaty was negotiated between developing nations
and the CRT was between two of the most developed nations; this is not considered to be
a factor in treaty implementation, as there are many existing examples of effective treaty
1

A version of this chapter will be submitted for publication. G. Hearns, Considerations for negotiating the
future of the Columbia River Treaty.
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development and implementation between developing nations. Indeed, there is a history
of joint hydropower development between India and Nepal. The Mahakali and Columbia
river treaties are particularly interesting to compare as the former is an example of an
„unsuccessful‟ treaty, never having been implemented, while the latter has been has been
lauded as one of the most „successful.‟ Furthermore, the latter is a particularly important
example of active cooperation, where benefits accruing in a downstream state are shared
with an upstream state. Another comparable example of downstream benefit sharing in a
developed world context is the Rhine River case. However, it concerns four countries:
Germany, Switzerland, France and the Netherlands, and involves pollution control and
maintenance issues as opposed to development issues, as in the Columbia and Mahakali.
Moreover, the Rhine involves centuries of cooperation between the countries regarding
navigation as well as complex histories between the states themselves. Also intriguing is
the similarity between the Mahakali and Columbia rivers in terms of smaller upstream
states negotiating with a significantly more powerful and technically advanced
downstream state.

4.2 Background
The Columbia River Treaty is an agreement between the United States (US) and Canada
to develop and operate three large dam facilities in British Columbia (BC) in order to
provide a regulated flow on the Columbia and Kootenay2 rivers and to optimise flood
control and power generation in both countries. It provides for the US to compensate
Canada (specifically, BC) for the „downstream benefits‟ the US realizes (under assumed
operating conditions). Finally, the Treaty permitted the US to construct the Libby dam
and associated Koocanusa reservoir, which extends into BC.
The CRT was developed in the wake of large hydro-development of the Columbia River
in the US and was seen as a way of gaining added benefit to existing structures (Krutilla,
1967). The most prominent structure is the Grand Coulee dam built in 1942 with the
Roosevelt reservoir, which remains the largest producer of hydro-electricity in the US

2

The spelling is Kootenai in the US.
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and the fourth largest in the world. The Columbia River is the largest producer of
hydroelectricity in North America, with 14 hydro-dams on the main stem alone,
producing approximately 24,000 MW of power. This represents approximately 2 ½ times
what is currently consumed in BC annually (BCH, 2004).
In building and operating the dams in accord with the Treaty, Canada receives
downstream benefits in the form of purchased flood control and power benefits achieved
in the US, due to flow regulation. In 1964, the US bought 60 years of „annual‟ flood
control for $64.4 million US (Article VI (1) CRT; Sewell, 1964). The Canadian dams‟
regulation of flow at the major US facilities greatly increases their ability to produce
„firm‟ power.3 Moreover, the influence of the Canadian facilities was seen as „first
added,‟ meaning that their relative importance in terms of regulating flow, and, thus, their
value in generating „firm‟ power, was maintained despite the increase of subsequent US
dams, such as Libby. Canada received 50% of the calculated increased power benefits
realised in the US through operation of the Treaty dams; this is termed the „Canadian
Entitlement.‟ At the time of negotiation, the US assisted Canada in financing the dams
by purchasing 30 years of the Canadian Entitlement for $US 264 million (DFAIT, 1964;
Sewell, 1964), ensuring energy sales for the increased power produced.
4.2.1 Geography and Hydrology
The entire Columbia River basin covers approximately 671,000 km2; this is roughly
twice the size of the Federal Republic of Germany. Approximately 15% of the basin lies
in Canada in the province of British Columbia (CRT-Entities, 2007) and can be divided
into four principal river systems, the: Columbia River, Kootenay River, Pend d‟Oreille4
River System, and Snake River-Clearwater River System.
The CRT regulates the main stem Columbia and Kootenay systems, specifying operations
of the Arrow, the Duncan, and Mica dams (Figure 4.1). Other transboundary rivers such
as the North Fork Flathead River (part of the Pend d‟Oreille system) and the Okanagan
River fall under other governance regimes such as the Boundary Water Treaty of 1909
3

Firm power refers to electrical power that can be generated on a guaranteed basis, and not only when in
rains. This type of power has a greatly increased price associated with it for power sales.
4
US spelling is Pend Oreille.
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(when applicable), or customary international law. The Snake River and Clearwater
system is located entirely within the US.
The Columbia River is approximately 2000 km long and has an impressive elevation
drop of 2690 feet (820m) from its headwaters in Columbia Lake (CRT-Entities, 2007). In
general, the rivers flow from BC into the US. However, the Kootenay River flows south
from BC into the US and then north returning to BC, where it joins the main stem of the
Columbia River (Figure 4.1). While the main stem of the Columbia and Kootenay river
systems in British Columbia are less than 15% of the entire Columbia basin, they supply
approximately 35% of the water flowing through the river at Portland, and as much as
50% at flood levels (BPA, 2008). The Canadian portion of the basin directly feeds into
the Roosevelt reservoir, thus, greatly influencing power production at the Grand Coulee
dam.
The upper Columbia and Kootenay systems experiences great variability in seasonal
flows with high season flow (in June), as much as 40 times greater than low season flow
(in January). Furthermore, the inter-annual flow volumes vary as much as 4 times
(CRTHMC, 2001).

183

Chapter 4: Testing Consistency of the Framework: A Case Study of the Columbia River Treaty

Figure 4.1 Dams affecting flow on the Upper Columbia and Kootenay Systems

4.2.2 History of Development
Canada5 and the US signed the Boundary Water Treaty of 1909 establishing the
International Joint Commission (IJC) to approve of obstructions or diversions that alter
the natural level or flow of boundary waters.6 Although the Columbia River is considered

5

It was actually Great Britain that signed the Treaty on behalf of Canada.
Article III of the Treaty Between the United States and Great Britain Relating to Boundary Waters and
Questions arising Between the United States and Canada, Washington, 11 January, 1909.
6
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as a „transboundary river‟ and not as „boundary water,‟7 in 1944, the governments of
Canada and the US requested the IJC to investigate and recommend a plan of
development for the upper Columbia Basin (McNaughton, 1958). At the time, the US
produced 40.3 billion kWh per year on the Columbia, compared to Canada‟s 2.7 billion
kWh (ICREB, 1959). The IJC created the International Columbia River Engineering
Board (ICREB) to analyze use of the waters with respect to: domestic water supply;
navigation; efficient power; flood control; reclamation; conservation of fish and wildlife;
and other benefits (ICREB, 1959).
The IJC technical studies took 15 years to complete and examined a variety of
alternatives. It recommended up-river storage in Canada on the Columbia and its
tributaries as the most effective for meeting the countries‟ economic and flood control
benefits (IJC, 1959). During that time, at least another six technical studies were
undertaken by the US, BC and Canada, including a study which assessed diverting the
Columbia River into the Fraser River and developing the latter for hydropower
(McNaughton, 1958).
While several different options for achieving the desired storage were debated, storage at
the Arrow Lakes was generally common among them. The proximity to the Roosevelt
reservoir behind the Grand Coulee dam, and the large portion of Canadian flow generated
in the area meant that storage at Arrow was of great importance for developing firm (or
guaranteed) power at Grand Coulee and controlling flood flows. The principle debate
amongst the decision makers was whether to build a high or low dam at Arrow
(McDonald, 1993; McNaughton, 1958). Agreement was achieved on the former option
and was subsequently written into the CRT.
While the studies were still being conducted, a large flood occurred in 1948, causing
great damage in both the US and BC. It displaced 30,000 people and killed 50,
highlighting the need for collaborative action (BPA, 2008). The event served to
emphasise the importance of the proposed CRT facilities and ensured political
commitment to the process (Le Marquand, 1977; McDonald, 1993; Wilson, 1973).
7

„Transboundary river‟ is considered as water that flows across the border; „boundary water‟ is water
where a boundary crosses, i.e. Lake Ontario. See Glossary (Section 7)
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The IJC further determined 16 principles to assist treaty negotiations with respect to
selection of the project sites, and the calculation and apportionment of benefits of power
development and flood control (IJC, 1959).
As the Preamble to the CRT indicates, it was developed to operate the water resources of
the Columbia Basin “in a manner that will make the largest contribution to the economic
progress of both countries.” After allowing for consumptive uses, including irrigation, the
Treaty focused on flood control and power generation, as officials at the time felt that
cooperation in these areas would generate the “greatest benefit to each country” (see
paragraph 4 of Preamble).

4.2.3 Specifics of the Columbia River Treaty
4.2.3.1 Treaty Implementation
On January 17, 1961, Canada and the US signed the Treaty Between the United States
and Canada Relating to Cooperative Development of the Water Resources of the
Columbia River Basin (CRT);the US ratified the treaty on March 23 later that year.
Following development of the CRT Treaty Protocol (January, 1964), the Canada – BC
Agreement, and an assured long-term sale of its share of the additional power produced,
Canada finally ratified the CRT on September 16, 1964, and became binding to both
Parties (DFAIT, 1964; Bankes, 1996).
Either Canada or the US can terminate most of the provisions in the CRT on or after
September 16, 2024, with a minimum of 10 years notice (more than 10 years notice can
be given). Should either Party wish to terminate the Treaty, Canada would still be obliged
to provide flood control if called upon by the US, but only after the US has exhausted
possibilities in its own territory.
While the sole Parties to the CRT are Canada and the US, the Treaty is implemented by
their respective „Entities.‟ In Canada, it is British Columbia Hydro and Power Authority
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(BC Hydro),8 which is a crown corporation and operates at arms length from the
Provincial Government and is not related to the Federal Government. There are two
entities in the US: the Bonneville Power Administration and the North-western Division
of the Army Corps of Engineers (Division Engineer).
There is a high level of cooperation and coordination in the operations of the facilities.
Each year, the Entities develop the Assured Operating Plan (AOP) 5 years in advance.
The AOP optimises flood control and power generation, in accordance with the Treaty,
and is used to calculate the Canadian Entitlement to power benefits. Actual operations are
determined, by mutual agreement, through annual Detailed Operating Plans (DOP),
which is also modified by monthly and weekly agreements. There are an additional series
of supplementary agreements that take into account other interests. Flexibility within the
agreement and flexibility with respect to the extra storage BC developed, which is not
included in the initial Treaty, is used to accommodate other interests, such as fisheries
and recreation, amongst others (CRT-Entities, 2003, 2006, 2007, 2008; CRTHMC,
2001). For example, a series of special agreements were undertaken in the mid-1990s
regarding the release of water from Canadian dam facilities for enhancement of whitefish
in the Columbia system. The releases do not follow the flows estimated by the AOP, but
the change is permitted as both Entities felt they would benefit from the altered flows.
4.2.3.2 Dams Built and Other Treaty Obligations
Under the agreement, Canada built the Arrow/Keenleyside dam (Arrow Lakes reservoir),
Mica dam (Kinbasket reservoir) and the Duncan dam (Duncan reservoir) (Article II (2)
CRT), and the United States exercised its option to build the Libby dam (Koocanusa
reservoir) in US state of Montana.
The total storage in Canada required by the CRT is 15.5 Maf (Article II (1) CRT);. this is
referred to as the „Treaty storage‟ or „Canadian storage.‟ BC effectively added another 5
Maf by building a higher dam at Mica, and the US built Libby with a further 5 Maf. The
current storage of all facilities on the Columbia system is approximately 60 Maf. The

8

The Province of British Columbia became an entity in 1998, for the purposes of dealing with the „return
to Canada‟ of the Canadian portion of the downstream benefits of increased power.
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Canadian Treaty Storage has „first added‟ rights ahead of the benefits from other
subsequently built US facilities (Article VII (2b) CRT). For example, the article protects
Canada‟s Treaty benefits from financial devaluation by the addition of further storage.
This financial protection is significant when considering the different interests of the
parties. Canada, and BC in particular is very interested in revenues from additional power
generation in the US.
Under the Treaty, Canada is obliged to: provide assured annual flood control until 2024,
„on call‟ flood control as requested, and release water as determined to provide optimum
power generation in the US and Canada. In signing the Treaty, the US agreed to
compensate Canada (specifically BC) for 50% of the flood control benefits for 60 years.
Flood control benefits were considered at the time to be $64.4 million, and was paid in
lump sums as each Canadian dam was built (Article VI (1) CRT; Sewell, 1964).
The US also agreed to pay Canada 50% of the downstream benefits related to increased
power generation based on calculations assuming that US facilities were run to optimize
power generation; this is referred to as the Canadian Entitlement. The Province of BC
sold the first 30 years of these power benefits to a group of U.S. utilities (Columbia
Storage and Power Exchange Corporation) for US$254 million; the money helped pay for
the construction of the three Treaty dams in Canada (DFAIT, 1964; Sewell, 1964). These
sales agreements expired in 1998, 1999, and 2003 (the anniversaries of the scheduled inservice dates of the dams).
For as long as the CRT is in place, any new water resource development that Canada
undertakes on the Columbia must not adversely affect the control of water flow such that
it diminishes flood control and power production benefits of the CRT (Article IV (5)).
One of the secondary interests of the US was the development of irrigation in the lower
Kootenay. The CRT allowed for the construction of the Libby dam and Koocanusa
reservoir, which holds 5 Maf storage and floods 67 km into Canada (Article XII CRT).
However, the Libby project has somewhat different operational obligations as compared
to that for Canadian CRT facilities. While Libby is included in the model studies that
drive the development of the AOP and DOP documents, its operating limits and expected
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operation do not form part of either document.9 The CRT provides that: should Canada
propose an alternative operation at Libby, the US will implement that alternative
providing it does not disadvantage the US (Article XII (5) CRT). Canada and the US also
agreed to cooperate on a continuing basis to coordinate the operation of Libby with the
operation of hydroelectric plants on the Kootenay River and elsewhere in Canada (CRT
Protocol Para 5). Further, the operations of Libby dam are to be consistent with the
Kootenay Lake Order made by the IJC, under the Boundary Waters Treaty10 (Article XII
(6) CRT). The Order effectively controls the water entering Kootenay Lake from the
Kootenay River at certain times of the year to keep the lake level within certain limits.
Canada received no direct compensation for the relocation of roads, rail, and other
structures that were affected from the flooding of the Kocanusa reservoir; the value of
which was estimated at $US 8.5 million in 1961 (US Senate, 1961). However, regulation
at Libby improves the value of generation at downstream plants, including the projects on
the Kootenay River in Canada. Under the terms of the Treaty, downstream power and
flood control benefits from operations at Libby belong to the country where they occur.
Canada, therefore, receives significant indirect benefits from the Libby when it operates
for the purpose of power production (Sewell, 1964). Correspondingly, these benefits are
reduced when Libby is operated for sturgeon11 and salmon enhancement.

4.3 Methodology for Analysis
Five experts with professional knowledge of the CRT and its operations applied the
analysis framework developed in Chapter 3 to the Columbia River Treaty and its
governance regime. The experts were interviewed and asked to determine numerical
scores for each of the constructed tables while they were guided through the process.
Although the constructed tables are nominal scales, the experts were permitted to score
using decimal points. For instance, 4.5 could be given for a situation falling between 4
9

The Libby Operating Plan is developed by the US Entity. The modelled operation of Libby is included in
the Treaty Storage Regulation (TSR) and is based on the AOP Step I operating criteria.
10
Section 3.4 of this paper deals with associated agreements.
11
Kootenay sturgeon are on the endangered list in the US and are on the Red list (endangered or
threatened) for BC.
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and 5. This provided greater flexibility for response as the scales were constructed using
qualitative descriptions and experts were asked determine quantitative scores.
Subsequently, the experts were asked to comment on: ease of use, intelligibility, and
applicability of the framework as a tool for analysis. Table 4.1 lists the experts
interviewed.

Table 4.1 Experts interviewed for Columbia River analysis
Expert Interviewed

Organisation and Position

Relationship with CRT

Tim Newton

Member of the Permanent
Engineering Board (PEB) of the
CRT. The CRT established the
PEB as an independent body by to
oversee Treaty implementation.

An established member of the
PEB and principle Canadian
negotiator for the return of the
Canadian Entitlement

Dan Miller

Strategic Integration and
Canadian Secretary to the
Partnership Division, Environment International Joint Commission‟s
Canada. This is the Federal
Kootenay Lake Board of Control.
department has the mandate to deal
with transboundary water issues

Bala Balachandra

BC Ministry of Environment,
Water Stewardship Division. This
is the provincial representative to
the CRT

Former Member of PEB and
advisor for future developments.

Kelvin Ketchum

BC Hydro, Operations Dept. This
is the Canadian Entity to the CRT

BC Chair of the CRT Operating
Committee for the
implementation of the CRT.

Doug Robinson

BC Hydro. Operations Dept. This
is the Canadian Entity to the CRT.

Secretary for the Canadian Entity
to the CRT

A summary questionnaire with the analytical framework and constructed tables was sent
out to each expert prior to the interview; this allowed the interviewees to consider their
responses in advance, minimising the possibility for spur of the moment decisions. As
the CRT had been negotiated and developed over 50 years ago, contextual information
about the social, political and economic conditions at the time of the agreement was
presented. Contextual information related to factual issues, such as the: respective
generating power in the Columbia basin, political leaders, and populations. An overall
description of how the constructed tables relate to the Treaty was discussed as part of the
interview process, and the interviews ranged between 25 to 30 minutes.
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4.3.1 Timing
Because Canada and the US approached the IJC in 1944 to undertake studies to
determine the most beneficial use of the Columbia River, this year is considered the point
at which negotiations commenced. The „pre-negotiation‟ phase, therefore, took place
from 1935 to 1944; the „consultation and negotiation‟ phase occurred between 1944 and
1964, when the Treaty was finally signed by Canada; and the „post-negotiation‟ phase is
taken as the first ten years following treaty development, from 1964 to 1974.

4.4 Application of the Analysis Framework
4.4.1 Contextual Issues
The experts were asked to consider both the development of the Treaty in terms of each
party‟s interests and the general relationships of the parties before and after the Treaty
came into force. It is worth noting that Canada did not display a harmonious front during
Treaty negotiations. The Federal Government, while concerned with development in the
west, was primarily focussed on issues between the US and Canada in the eastern part of
the country. BC and Canada did not, therefore, share the same point of view on several
aspects of the negotiations. Moreover, the actual ownership of benefits were not initially
clear, prompting BC to ensure that its interests were met by provisions to sell additional
power to the US (Swainson, 1979). While the United States ratified the CRT on March
23, 1961, Canada did not do so until September 16, 1964, following development of the
CRT Treaty Protocol (January, 1964), the development of a Canada – BC Agreement,
and an assured long-term sale of its share of the additional power produced.
4.4.1.1 Problem and Asymmetry of Interests
In developing the CRT, both Canada and the US were eager to harness the energy
potential of the Columbia River. The US had previously developed the Grand Coulee
dam, and creating storage up stream would greatly improve the firm power able to be
generated there and at other downstream facilities. Canada, in particular BC, saw the
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Columbia as an opportunity to push development goals in general (Swainson, 1979).
Furthermore, both countries saw important opportunities for flood control. The flood in
1948 helped push the importance of this issue during the „consultation and negotiation‟
phase. The US was also interested in irrigation, mainly on the Snake River system and
lower Kootenay, however, this was secondary to the primary goals.
Experts were asked to assess the degree of symmetry or asymmetry of the interests of the
parties using Table 4.2.
Table 4.2 Asymmetry of the interests
Asymmetry of the Interests
General Indicators

Scale

Heterogeneity and homogeneity of interests

1

States in the basin have vastly different development goals and use for the water;
interests and ideas are either highly heterogeneous and/or highly asymmetric.

2

States in the basin have different goals and ideas for unilateral development,
interests are asymmetrical.

3

States in the basin share some common and some different goals, interests are
modestly symmetric,

4

States in the basin have common goals and symmetrical interests.

5

States in the basin have very common goals and visions for water use, interests are
highly symmetrical.

Table 4.3 Interview responses for the asymmetry of interests
Expert

Response

A

4.9

B

3

C

4

D

4.5

E

4.5

Mean:

4.2

Range

40%
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Discussion of Results
All of the experts felt that the two countries had similar goals in mind, with only one
expert expressing that the symmetry of interests was modest. When asked to respond, the
expert suggested that the US was driving the issue of development on the Columbia,
while Canada had other possible options including the Peace and Fraser Rivers. The
results suggest that response 3 is somewhat of an outlier.
The relatively high mean of 4.2 in terms of interests is supported by Mandel‟s (1992)
assessment of the similarity of development interests between the United States and
Canada in entering into the Columbia River Treaty. Other scholars confirm that the
countries were intent on power generation and flood control, and the principal differences
lay in exactly how to do it (McDonald, 1993; Swainson, 1986; Loo, 2004).
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4.4.1.2 General Relationship and Integration
The general relationship between the Canada and the US was assessed during the „pre‟,
„negotiation and „post‟ negotiation periods using constructed Table 4.4. This assessment
helps to determine if the general relationships between the countries increased or
decreased considerably over time and, thus, may have had potential impacts on
negotiation of the treaty in question. Because the analysis period begins in 1944, a table
of dates and the relevant presidents and prime ministers was supplied to assist in recalling
the general relationships.
Table 4.4 Assessment of relationship and integration
Relationship and Integration
Scale

General Indicators
Integration: trade and diplomacy

1

States in the basin are not integrated, there is little important trade between them,
there is high tension and poor relationships, including small scale military acts, to
larger acts of aggression with casualties, very few agreements exist among basin
states, almost all bi-lateral.

2

States in the basin are partially integrated, there is some trade between them but
they are not significant trading partners, trading is limited to only a few commodities,
tensions exist economically and over sovereignty issues, displays of political or
military hostility, economic hostile action, some agreements exist among basin
states, mostly bi-lateral.

3

States in the basin are moderately integrated, there is trade but do not fall in the top
5 trading partners, trading is over several different sectors, tensions over economic
or sovereignty issues exist, including mild verbal expressions displaying discord in
interaction, no acts of aggression between basin states, agreements among basin
states exists, but not necessarily common.

4

Good relationships within the basin, counties are economically integrated (some
countries in the basin fall within top 5 trading partners of others), trading in different
sectors, some tensions over economic or sovereignty issues may exist, no acts of
aggression between basin states, agreements in trade, defence, etc. are common.

5

Maximum integration and good relations between basin states. Trade between them
is important for most states (countries have at least one other basin state in their top
5 trading partners), relations in many sectors, few tensions over economic or
sovereignty issues, no acts of aggression between basin states, many bi-lateral and
basin agreements in trade, defence, etc.
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Table 4.5 Interview responses for general relationship and integration
Expert

Pre-negotiation

Negotiation

Post-negotiation

(1934-1944)

(1944-1964)

(1964-1974)

A

4.5

4.5

4.7

B

4

4

4

C

4.3

4.5

4.7

D

4.5

4.6

4.6

E

4

4

4

Mean:

4.26

4.32

4.4

Range

10%

12%

14%

A

B

C
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Discussion of Results.
There was consensus that the general relationships and integration between the countries
were very good over the period of analysis, with a slight tendency toward improvement.
The improvement is consistent with observations of: economic growth; mobility; similar
institutional, cultural and social development; and increased trade (McCallum, 1995). It is
interesting to note that when the IJC was originally approached, the two countries were
fighting side by side with other allies in WWII (1939-1945). Whereas, when the CRT
was signed in 1961 and ratified in 1964, the United States was engaged in a war in
Vietnam (1955-1975) with no significant Canadian assistance.
While four of those interviewed suggested that assessing the general relationships and
integration between the countries was difficult, only two out of the five experts indicated
that they did not feel adequately informed to determine scores to assess the general
relationship between the countries, as determining a score required a political historian‟s
perspective.
4.4.1.3 Creating and Balancing Incentives
The experts were asked to assess the ability of the US and Canada to address each other‟s
interests and develop appropriate incentives to create as equitable a solution as possible
by ranking the negotiations based on Table 4.6. In assessment, it is important to consider
that during the 20 years of studying and negotiating the CRT, concepts, understandings,
goals and incentives evolved. Consequently, the experts were asked to focus on the
process as it related to the final product, that being the text of the Treaty.

Table 4.6 Creating and balancing incentives
Creating and Balancing Incentives
Scale

Indicators
Positions v Interests/Scope of issues incorporated in discussions/flexibility

1

2

Positional based discussions/ no effort in balancing or accommodating other
parties/ no flexibility of parties.
Positional based discussions/ some effort in accommodating other party’s
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Creating and Balancing Incentives
positions/ little flexibility of parties.
3

Predominantly positional based negotiation, no real effort to develop new
incentives/ good effort to accommodate other party’s positions/ good flexibility in
parties.

4

Predominantly positional based negotiation, some effort to develop new incentives/
good effort to accommodate other party’s positions, good flexibility in parties.

5

Mix of positional and interest based negotiation/ Some external interests are
included (such as financing) and moderately accommodated/ parties display
flexibility.

6

Predominantly interest based/ efforts are made to create incentives beyond
financial/ parties are moderately accommodating/ some flexibility.

7

Interests and incentives are discussed/ incentives go beyond financial incentives or
compensation to include operational or procedural issues/ parties are flexible.

8

Clear interest based negotiation/ incentives are varied but remain related to water
issues, they include environmental issues/ parties strive for flexibility.

9

Interest based/ new incentives developed including procedural as well as external
incentives from water, such as power transmission or environmental issues/ parties
are flexible.

10

Effective interest based negotiations/ socio-economic interests are taken into
consideration, extensive resources are considered, creative alternatives focussing
on meeting interests are developed/ parties are flexible.

Table 4.7 Interview response for creating and balancing incentives
Expert

Response

A

9.5

B

7.5

C

6

D

7

E

6

Mean:

7.2

Range

40%
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Discussion of Results
While there was general agreement that the parties moved towards interest-based
negotiations and employed a mix of incentives, including financial, and displayed general
flexibility, the degree to which these were accomplished were assessed differently. The
mean of 7.2 indicates that negotiations on the Columbia were generally viewed as
applying interest-based negotiations and employed a variety of incentives. However, the
range of the responses was almost 40% of the possible scale, indicating that there was not
a clear consensus as to the degree of interest-based negotiations undertaken. This maybe
explained by the fact that some participants emphasized the final outcome of the
negotiations, while two emphasized the overall process. One expert suggested that
Canada‟s proposal to divert part of the Columbia in the Fraser was a blatant positional
ploy, and that it was forced to look at interests only as a result of the IJC report. Others
felt that flexibility and interests-based negotiations were only observed in the process at
the “11th hour” and, thus, could not be viewed as reflective of the entire 20-year period.
The intent of the scale is to look at results of both consultation and negotiation phase to
assess the overall process as we are interested in identifying the impact of the processes
used, not necessarily when they occurred. Another interviewee clearly felt that there had
been an extremely good effort to balance incentives between the parties and gave an
overall score of 9. The variety of responses is reflective of the opinions of the merits and
weaknesses of the Treaty in the literature.
Scholars and academics are not agreed upon whether or not the agreement meet the needs
of the countries and was a „good deal‟ (Krutilla, 1967; Sewell, 1964; Sewell and Utton,
1986; Le Marquand, 1977). Under the final agreement, Canada was compensated for
providing flood control and received an equal share of the power benefits from increased
generation capacity in the US. British Columbia was strapped for funds to construct
Treaty dams, but this was addressed when the US agreed to purchase the first 30 years of
Canadian Entitlement to downstream power benefits (DFAIT, 1964; Sewell, 1964). The
US also wanted to use the Kootenay River for power development and irrigation, and,
under the Treaty, Canada gave the US five years to exercise an option to build the Libby
dam and Kocanusa reservoir, which they did. Canada received no direct compensation for
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the relocation of roads, rail, and other structures that were affected, the value of which
was estimated at $US 8.5 million in 1961 (Article XII (4) of the CRT; US Senate, 1961).
However, significant flood control and power benefits were realized along the lower
Kootenay in Canada.
Canada further received no compensation for the loss of one of its most promising
agricultural lands in the Arrow Valley. In the late 1950s the valley was assessed as BC‟s
3 most important agricultural area (McDonald, 1993). Krutilla (1967) suggests that the
agreement was not good in terms of laying out the economic benefits. Moreover, he
indicates that while the agreement may have served a higher goal, Canada benefited to a
much extent than did the United States, who possessed the wherewithal to develop
similar flood controls and power benefits relying solely on domestic resources (Krutilla,
1967). None the less others suggest that a high degree of balancing incentives and
meetings each others needs occurred in making the final agreement, such as securing the
sale of electricity to the US (Sewell, 1964; Sewell and Utton, 1986).
4.4.1.4 Information Sharing
Information sharing was identified as one of the key elements of treaty success in Chapter
2. The experts were asked to assess the degree of information sharing which occurred
during the negotiation phase of the CRT development, using the rating scale in Table 4.8
as guide.
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Table 4.8 Information sharing
Information Sharing (Enhancing Dialogue)
Indicators

Scale

Timing/method/content

1

No exchange of information

2

Irregular release of information (1/yr), Informal exchange (through academic means,
or release of reports), limited or moderate applicability for management.

3

Irregular but formal exchange of information, uni-dimensional or limited, disputed or
questioned.

4

Irregular but formal exchange of information, uni-dimensional or limited, validity
accepted

5

Regular formal exchange, uni-dimensional, validity accepted or disputed.

6

Regular exchange, multi-dimensional, validity accepted.

7

Regular exchange, joint gathering and/or processing, uni-topical,

8

Regular (1-2/year) exchange, joint gathering and/or processing, multi-dimensional
water issues.

9

Regular exchange, joint gathering and/or processing, multi-dimensional, including
socio-economic and environmental issues exchanged or discussed.

10

Extensive and regular exchange, joint information gathering and/or processing,
socio-economic-environmental, policy and planning information.

Table 4.9 Interview responses for information sharing
Expert
A
B
C
D
E
Mean:
Range

Response
9
10
8
9
9
9
20%
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Discussion of Results
The mean of 9 indicates a clear consensus that information sharing was highly developed
during the negotiation and development of the CRT. All of the experts felt that
information sharing was an important element in the negotiations and was critical in
ensuring that the „optimum‟ solution was found. While several studies were conducted,
the engineering study undertaken by the IJC was viewed as an excellent example of joint
information gathering to inform the Treaty negotiators. One expert mentioned that not
only was the study detailed and comprehensive but also that Canadian engineers were
exposed to advances in modelling and computation available to the US Army Corps of
Engineers.
This general view of information exchange is supported by observations of the ICJ and
the engineering work that was done at the time to inform treaty development (Swainson,
1979; Bankes, 1996; Krutilla, 1967; Mandal, 1992; Le Marquand, 1993). In particular,
important information was exchanged regarding social and economic projections between
1961, when the treaty was first signed by the US, and 1964 when protocols were added
and the treaty signed by Canada in which is secured the sale of excess energy to the US.
This was despite the fact that in 1963 Canada‟s energy policy forbade the export of
energy (Krutilla, 1967).
4.4.1.5 Stepwise Cooperation
The assessment of stepwise cooperation is a measure of how cooperation proceeds in
terms of starting small and moving to larger or higher level issues as confidence, trust,
capacity, or other limiting factors are developed. Often, in the international forum of
regime development, cooperative frameworks are created which do not become
functional due to a variety of factors. These factors can include: high transaction costs of
project implementation; lack of trust or capacity; and several other obstacles. One
hypothesis of this thesis is that stepwise cooperation is necessary for successful treaty
development in situations where one or more of these factors exist. The experts were
asked to apply Table 4.10 to assess the degree to which stepwise cooperation was
conducted leading up to the CRT.
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Table 4.10 Stepwise cooperation
Stepwise Cooperation
Indicators
Scale

Evolution in level of meetings/evolution in information exchange/evolution
in activities undertaken

1

No effort made to develop cooperation slowly.

2

Some effort: some evolution in meeting and discussion – but principally
kept at one to two levels (either high or low)/ information sharing remained
either high or low, but did not evolve much / large actions undertaken with
no small lead up activities.

3

Moderate effort: evolution of meetings and discussion at different levels but
not very much/ Information sharing increased in scope and depth/ some
joint information and analysis activities leading up to major activities.

4

Good effort: meetings evolved between technical and diplomatic/
information sharing evolved from low to adequate for management/ some
smaller activities undertaken with specific modest goals set and achieved.

5

Maximum effort: meetings evolved over different levels, technical,
diplomatic, others./ Information and interest sharing progressed from very
little to extensive (including joint assessment)/small activities undertaken
leading to larger efforts, this included short term agreements and smaller
projects with specific goals.

Table 4.11 Interview response for stepwise cooperation
Expert

Response

A

3

B

1

C

2

D

3

E

3

Mean:

2.4

Range

40%
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Discussion of Results
Generally, the assessments fell in the 2-3 ranges, which is consistent with the mean of
2.4. However, one response indicated a very low score. While all agreed that stepwise
cooperation was not well-established, there was varied response as to what degree it was
not well-established. In discussing with the experts, it was revealed that there was some
confusion regarding the geographic scale to which stepwise cooperation should be
considered; for example, whether the assessment should only be applied to cooperation
within the basin itself or if it should be extended to cooperation between the countries
over water resources taking place outside the basin. During the negotiation of the
Columbia, other efforts were taking place between Canada and the US with respect to
joint water resources. The IJC was extremely active in the 1940s and 1950s establishing
several international boards, as well as issuing the Kootenay Lake Order (1950) and
creating the Niagara River Diversion Treaty (1950), amongst others. As a consequence, it
was difficult for experts to assess what was meant by stepwise cooperation in the
Columbia River context. Moreover, some felt that undertaking joint investigations were
part of stepwise cooperation, while one expert did not. The concept of stepwise
cooperation was clearly problematic. When it was explained that the concept stems from
the need to build trust, it was clear that the issue surrounding the CRT was not one of
trust so much as ensuring equity between friendly nations.
4.4.1.6 Neutral Party Involvement
To assess the importance of neutral parties in assisting the negotiations, the experts were
informed that „neutral party‟ was defined as an independent and unbiased party, and not
necessarily an external party. In the case of the Columbia River, the IJC was considered
the only neutral party.
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Table 4.12 Neutral party involvement
Neutral Party Involvement
Indicators

Scale

Technical/financial/mediation

1

Not important - No Neutral Party Involvement

2

Minor Importance - Neutral Party involved in minor way, perhaps observer role only
etc.

3

Limited importance - Neutral party involved but of limited importance.

4

Some Important - Neutral party moderately involved in technical aspects perhaps
some funding etc.

5

Moderately Important - Neutral party involved in financial or technical or mediation
aspects – but with moderate importance (20%-30% financing etc. )

6

Important - Neutral Party involved technically, financially (30%-50%), or with
mediation which assisted the project in an important manner.

7

Quite Important - Neutral party involved technically and/or financially (funding >
50%), with mediation where their involvement was quite important for the
development of and agreement.

8

Significantly Important – Neutral party involvement significantly impacted the project,
either in finance (70%) or technical or mediation.

9

Very important - Neutral Party significantly involved in two of either mediation /
technical and or financial (70%) assistance

10

Extremely Important: Neutral Party highly involved in all mediation, high degree of
technical assistance, and financial assistance (70%)

Table 4.13 responses for neutral party involvement
Expert

Response

A

8

B

8

C

6

D

7

E

7

Mean:

7.2

Range

20%
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Discussion of Results
The experts generally felt that the role of the IJC was quite important for the development
of the CRT, and that the narrow range of responses indicates convergence on this point.
In discussions with the experts, it was evident that the IJC assisted a great deal by
providing clear technical information regarding dams to be constructed, as well as
developing key principles for treaty development. However, as the IJC did not assist
financially, the experts felt they could not indicate scores of 9 or 10.
The high level of importance the participants gave the IJC over the development of the
Columbia River Treaty echoes the sentiments of a number of scholars. Not only were the
engineering concepts and ultimate recommendations crucial (Swainson, 1979; Bankes,
1996); but the principles the IJC developed were „a contribution of substance‟ and the
articulated well and advanced understanding of economic equity considerations (Krutilla,
1967). The importance and role of a third parties, such as the IJC, in terms of fact finder
and technical mediator should not be underestimated and may be the most important role
for such types of commissions (Le Marquand, 1993; Lepawsky, 1963).
4.4.1.7 Engaging Relevant Stakeholders
In assessing the level of engagement of the relevant stakeholders in the development of
the CRT, the experts were asked to consider both local and regional stakeholder groups.
Local stakeholder groups included municipalities, local communities, First Nations, and
local interest groups. Regional stakeholders were identified as the Province of British
Columbia and the States of Washington and Oregon.
Table 4.14 Engaging relevant stakeholder interests
Engaging Relevant Stakeholder Interests
Scale

Indicators
Local

Regional

1

No consideration of Stakeholder issues

No consideration of Stakeholder issues

2

Some effort to consider interests:
informal analysis, limited to no
consultation with stakeholders.

Some effort to consider interests: informal
analysis, limited to no consultation with
stakeholders.

3

Moderate effort: consultation of

Moderate effort: consultation of
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Engaging Relevant Stakeholder Interests
stakeholder interests.

stakeholder interests.

4

Good effort: extensive consultation,
involvement in developing policy and
strategies for water use.

Good effort: extensive consultation,
involvement in developing policy and
strategies for water use.

5

Maximum effort to move involve
relevant interests: consultation,
observers in meetings or involvement in
developing national interests

Maximum effort to move involves relevant
interests: consultation, observers in
meetings.

Table 4.15 Interview responses for engaging relevant stakeholder interests
Expert

Local
Stakeholders

Regional
Stakeholders

A

2

4.5

B

1.5

4

C

2

4

D

2

4

E

2

4

Mean:

1.9

4.1

Range

10%

10%
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Discussion of Results:
In both cases, the spread across the scales and the standard deviation of the responses are
small relative to others and illustrate clear agreement regarding the low level of local
stakeholder engagement (mean of 1.9), while at the same time emphasizing the relatively
high level of regional stakeholder engagement (mean of 4.2). These results are consistent
with much of the literature surrounding the negotiations and development of the
Columbia Treaty (McDonald, 1993; Le Marquand, 1977; McNaughton, 1958; Wilson,
1973; Sewell, 1964; Swainson, 1986; Sewell and Utton, 1986).
In terms of local stakeholders, little attention was paid to the interests and concerns of
local communities who voiced their fears regarding the loss of agricultural land, fish and
livelihoods but were not raised by negotiating officials (McDonald, 1993; Wilson, 1973).
Moreover, “when hearings were conducted regarding the development of dams, they took
place in Ottawa as opposed to in the region, and certain key statements and testimonies
were not permitted to be read” (McDonald, 1993).
4.4.1.8 Commitment to Cooperation
In assessing the commitment to cooperation, the experts were asked to determine scores
for both the agreement made and the operational management undertaken to fulfil that
agreement. The agreement was defined as the text of the CRT, including its protocols.
The operational management was considered to include: construction and operation of
the dams; coordination between the different entities managing the structures; delivery of
benefits and payment; and the accommodation of emerging interests through subsidiary
agreements, as detailed in the conclusions to this chapter.
Table 4.16 Commitment to cooperation
Commitment in Cooperation
Scale

Indicator

Indicator

Agreement

Operational management

No formal or informal agreement to
cooperate.

No cooperation at the operational
management level. Minimal or no
commitment of resources by parties. Parties
unwilling to take part in any meetings or
activities.

1
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Commitment in Cooperation
Scale

Indicator

Indicator

Agreement

Operational management

Informal understanding for cooperation

Exchange of information at the managerial
and technical level, ad-hoc meetings. Ad hoc
operational coop.

3

A memorandum of understanding at
the technical and operational level of
management. An agreement to agree
in the future. May include exchange of
information

Structured but limited operational
management, including regular exchange of
data.

4

A basic agreement to cooperate, but
little specifics (no monitoring, no joint
management etc). Limited to exchange
of independent information.

Structured operational management –
including information exchange, all uni-lateral
operations and decision making.

5

A formal agreement in place. Single
purpose agreement, is specific in goals
and actions.

Regular structured operational
management, regular contact, unilateral
operations and decision making.

An agreement (single/multiple issue),
dispute resolution, specific targets, no
joint management,

Regular structured operational
management, regular contact, unilateral
operations, unilateral decision making based
on agreed targets.

An agreement (single/multiple issue),
dispute resolution, specific targets, no
joint management,

Regular structured operational management,
regular contact, unilateral operations,
unilateral decision making based on agreed
targets (no permanent joint river body)

8

An agreement (single/multiple issue),
dispute resolution, specific targets,
river protection, Joint river basin
agency (limited decision power,
recommendations only),

Regular structured operational management,
unilateral operations, unilateral decision
making based on agreed targets, greater
integration from a permanent joint river body.

9

Agreement including dispute
resolution, specific targets, monitoring
and verification, river protection,
flexibility for changing conditions, joint
river agency to direct policy (limited
operational decision making),

Regular and integrated operational
cooperation, unilateral operations, integration
with a joint river agency that has power to
make recommendations and direct policy,
but limited authority in operational
management.
Regular and integrated operational
cooperation from a joint river agency that has
extended power and authority in operational
management. Joint operations.

10

An agreement based on equitable and
reasonable utilisation with enforcement
mechanisms, dispute resolution,
monitoring and verification, specific
goals and targets, adequate protection
of watercourse, prior notification,
including relevant stakeholders,
flexibility for changing conditions, joint
river agency, with decision making
authority on operations and policy

2

6

7
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Table 4.17 Interview responses to commitment to cooperation
Expert

Operational
Management

Agreement

A

9

10

B

8

10

C

8

8

D

7

7

E

9

10

Mean:

8.2

9

Range:

20%

30%

Discussion of Results
The mean score for the assessment of the agreement was 8.2; combined with the narrow
range of scores, the results indicate a generally high opinion of the agreement.
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Differences in interpretation about whether or not the Entities and Permanent
Engineering Board (PEB) constituted a basin authority constituted the principle cause for
variation in responses. One expert indicated that while the text of the agreement did not
state that the PEB was a basin authority, it operated as such in reality. While the PEB was
discussed prior to the structured interview, it was difficult to emphasise its role without
influencing the responses.
While there was general consensus that the operational management of the CRT is at a
high level, there were differences in the degree to which this was achieved. The range of
responses covers 30% of the possible scale, indicating a greater variation in responses
than that for the assessment of the agreement. This was explained by the different
interpretations of how the treaty was being implemented. It is interesting to note that the
individuals with the greatest degree of insight into the operations of the CRT, those
working on behalf of the Canadian Entity, gave the highest and lowest scores. This was
explained by their personal assessment of the operational coordination between the
entities. The very high positive responses ensure a high average of 9. This is in keeping
with an assessment conducted of the Treaty and its implementation (Hearns, 2008).
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4.5 Over All Results
Table 4.18 Overall results of responses for the Columbia River.
#
1

Basin

Pre-consultation/ negotiation/ treaty
implementation phase

Agreement

Columbia R. Columbia River Treaty

1935-45 / 1945-64 / 1964-2000

Regime Effectiveness
Context

Expert

A
A
B
C
D
E

4.9
3
4
4.5
4.5

Process Mechanisms

RG1 RW1

4.5
4
3
4.5
4

4
4
4
4
4

A

BI

IE

SC

NP

S1

S2

Co1

Co2

RG2

RW2

9.5
7.5
6
7
6

9
10
8
9
9

3
1
2
3
3

8
8
6
7
7

2
1.5
2
2
2

4.5
4
4
4
4

9
8
8
7
9

10
10
8
7
10

4.7
4
5
4.6
4

4.8
4.8
4.8
4.8
4.8

Average score
4.2 4.2
4
7.2
9
2.4 7.2 1.9 4.1
8.2
9
4.4
4.8
Note: not all tables are in scales of 1-10.
A
The results for these columns rely upon interpretation from the Transboundary
Freshwater Dispute Data Base and transposing information from the BAR scale using
the log powers discussed in Appendix B. An example of the calculations is done for the
Mahakali, Appendix D.
Context
A-Table 3.3 - Problem type: asymmetry of interests
RG1 -Table 3.4 - Relationship between parties in general prior to negotiation
RW1 -Table 3.5 - Relationship between parties over water prior to negotiation
Process Mechanisms
BI-Table 3.7 - Balancing incentives
IE-Table 3.8 - Information exchange
SC-Table 3.9 - Stepwise cooperation
NP-Table 3.10 - Neutral party involvement
S-Table 3.11 - Stakeholder engagement (1- local / 2- regional)
Functional Cooperation
Co-Table 3.12 - Commitment to cooperation (1- agreement / 2 – operational
management)
RG2-Table 3.4 - Relationship between parties in general after treaty is signed
RW2-Table 3.5 - Relationship between parties over water after treaty is signed
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4.6 Comments on the Analytical Framework
Following the interviews, the experts were asked to comment on the analysis framework
focussing on issues:
(i)

Is the framework intelligible, and could it be filled out without guidance?

(ii)

Is the framework comprehensive, and does it cover the essential elements
required to understand regime development?

(iii)

What improvement could be made?

In response to the first issue, the experts were of the general opinion that the questions
and the analysis framework were self-explanatory. Nevertheless, misinterpretations
occurred with regard to stepwise cooperation. It was unclear as to how stepwise
cooperation should be applied in the Columbia River case. Either stepwise cooperation
could be applied to the Columbia Basin alone, or to the context of Canadian-US relations
over transboundary water through the work of IJC. Even if applied to the former, it was
unclear if the work of the IJC in examining and studying the issues for 15 years should be
considered as part of stepwise cooperation. Other questions and their associated
constructed scales were more easily interpreted and assessed.
All of the experts felt that being asked to determine scores on a constructed scale helped
focus their attention on issues of regime development in a way they had not previously
considered. The process forced a qualitative understanding to be translated into a
quantitative one, thus, ensuring careful consideration of an issue. This was felt to be
beneficial for enhancing their qualitative interpretation as well. One respondent
suggested that the constructed scale could be used a focal tool for discussion among
experts as to what score they should collectively determine.
In terms of being sufficiently comprehensive to describe the development of cooperative
regimes, experts felt that the framework adequately covered the main areas of
importance. However, several cautioned that the framework does not leave room for
nuances or unique characteristics of real situations. For example, the fact that there was
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no opportunity to evaluate or acknowledge the extent of US and Canadian water relations
outside the Columbia Basin. Unlike many countries that share one or two watersheds,
Canada and the US share numerous water bodies of mutual concern and interest and,
thus, have an extensive relationship over shared water resources. Moreover, the CRT
was developed under the backdrop of the BWT, which was associated with an extensive
history of cooperation.
In terms of making the framework better it was suggested that an opportunity for
comments could be provided at the end, or even after questions, to allow for participants
to describe certain nuances which could not be captured otherwise.

4.7 Conclusion
The Columbia River Treaty
While the responses of the experts converge more in some areas that others, there was
general agreement that:


The countries had common goals and similar interests in initiating the
development of the Columbia River.



The countries had well-developed relationships, which improved slightly over the
timeframe of the analysis.



The parties made efforts to look at interests and create incentives that included
financial benefits and opportunities; however, opinions differed as to the degree
to which these were achieved.



Information sharing and exchange were highly developed leading up to the
development of the CRT.



Stepwise cooperation was not well-developed. Moreover, there are differences in
opinions as to the degree to which it contributed to the development of the CRT.



The IJC, as a neutral party, played a very important role in assisting the
development of the CRT.
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Local stakeholders did not receive appropriate attention, nor were their interests
adequately addressed. In contrast, regional stakeholder interests such as those of
Oregon and Washington states and the province of British Columbia were wellincorporated into the final agreement.



The treaty itself represents a well-crafted agreement, incorporating many
elements such as: dispute resolution; setting up of boards and management
structure; and dealing with multiple issues. The implementation of the agreement
and operational management was well-developed.

Based on the high level of cooperation and coordination in implementing the agreement,
it can generally be seen as a very successful accord (Muckleston, 2003; Hearns, 2008).
There has never been a need to utilise the dispute resolution mechanism incorporated into
the agreement because the Permanent Board of Engineers has provided successful
oversight of Treaty implementation (PEB, 2002 ). Furthermore, the organisations
involved were able to accommodate a variety of interests not anticipated under the
original CRT, resulting in a number of subsidiary agreements such as:


Agreement between Bonneville Power Administration and British Columbia
Hydro and Power Authority relating to (1) Use of the Columbia River Nontreaty Storage, (2) Mica and Arrow Reservoir Refill Enhancement, and (3)
Initial Filling of Non-Treaty Reservoirs. (July 1990).



Pacific Northwest Coordination Agreement (1964)



Libby Coordination Agreement (February, 1964)



Libby/Canadian Treaty Storage SWAP (2002)



Summer Treaty Storage Agreement (July 2001)



Columbia River Treaty Entity Agreement on Operation of Treaty Storage for
Non-Power Uses for January 1 through July 31. (2001)



Whitefish Agreements (prior to 2001).

Despite the confusion surrounding the geographic scope of assessing stepwise
cooperation, there was a clear indication that it was not a significant feature in the
development of the CRT. However, the use of the IJC and the development of
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engineering studies and principles could be considered as a part of stepwise cooperation.
LeMarquand (1976) indicates that the role of the IJC over some 20 years allowed the
parties to build a common vision together over time and progress at a reasonable pace.
The variability of the river and the different potential development sites meant that
extensive information was necessary to reduce uncertainty around the nature of the
resource in question, as well as developing an equitable agreement, particularly due to the
fact that the US had superior engineering and modelling capabilities than Canada. Again,
the role of IJC in joint fact finding allowed a high level of information exchange to occur,
including socio-economic interests (Krutilla, 1976; Le Marquand, 1993; Sewell and
Utton, 1989; Swainson, 1986).
While there was variation regarding the extent to which interests were balanced and
incentives created to help develop equitable agreement, the responses support literature in
suggesting that consideration of interests and incentives played significant role in
ensuring the agreement (Swainson, 1979; Bankes, 1996; Krutilla, 1967; Mandal, 1992). It
should be noted, however, that while an attempt wad made to accommodate mutual
interests, Krutilla (1976) felt that Canada had more of her interests met to the expense of
the United States. Furthermore, Le Marquand (1977) indicates, that while the agreement
was mutually beneficial in principle, it was far too inflexible and intransigent from and
economic point of view to Canada‟s detriment. “Acceptance of a one time lump sum
payment for downstream benefits [30 year sale of power benefits and 60 years of flood
control] proved to be too risky” (Le Marquand, 1977).
Nevertheless, the entities continue to attempt to address each others interests as indicated
by the subsidiary agreements, which were developed over time to accommodate
emerging issues. Moreover, there is a built in flexibility into the actual operating
agreements allowing for yearly and seasonal alterations of flow to assist new issues such
as fisheries, or operational concerns (Hearns, 2008).
More recently, the stability of the Treaty is under question due to fisheries and
environmental interests, which have become increasingly important since the Treaty was
negotiated (Baker et al. 2010). The US Congress has passed environmental legislation,
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including: the National Environmental Policy Act of 1969 (NEPA), the Clean Water Act
of 1972
(CWA), and the Endangered Species Act of 1973 (ESA). In Canada, similar legislation
has appeared at the federal level, including: the Canadian Environmental Protection Act
(1999), Canadian Wildlife Act (1985), Fisheries Act (1985), the Water Act (1985), and
the Species at Risk Act (2002). The promulgation of such legislation illustrates a
growing awareness and appreciation for environmental issues that were not accented in
the years leading up to the signing of the CRT. Much of the emerging environmental
concerns, in particular issues surrounding environmental fish flows, have been
accommodated to date through alterations and modifications to the Assured Operating
Plan through mutual consent (CRT-Entities, 2006, 2008; PEB, 2002). Due to the built-in
flexibility of the Treaty, emerging social and environmental concerns have not forced its
revision. Nevertheless, one of the principle complaints of the Treaty is its lack of process
for public participation and its need to be updated to address social concerns and deal
with compensation for past ills (Banker et al., 2010).
In contrast to local stakeholders, the interests of regional actors, in particular British
Columbia, but also state interests in the US, were well incorporated into the development
of the Treaty (Krutilla, 1976; Swainson, 1979; Loo, 2004).
The importance of a neutral party, even between parties with good relationships and
symmetrical interests, is highlighted by the activities and role of the IJC in the
development of the CRT. Not only did the experts express its importance in terms of
information gathering and sharing but also in terms of developing principles upon which
the Treaty was based (Swainson, 1979; Bankes, 1996; Krutilla, 1967; Le Marquand,
1993; Lepawsky, 1963).
The Analysis Framework.
Conclusions regarding the analysis framework and it application are dealt with in detail
in Chapters 3 and 6.
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Chapter 5: In Depth Analysis Using the Framework: A Case
Study of the Mahakali River Treaty1

The Ganga, especially, is the river of India, beloved of her people, round which are
intertwined her memories, her hopes and fears, her songs of triumph, her victories
and her defeats. She has been a symbol of India's age-long culture and civilization,
ever changing, ever flowing, and yet ever the same Ganga.
Jawaharlal Nehru

5.1 Introduction
This chapter applies the analysis framework developed in Chapter 3 to the Mahakali
River. The objective is to assess whether the framework is sufficiently comprehensive to
adequately represent singularities within basin systems. As such, a detailed case study of
the development and implementation Mahakali Treaty forms part of this chapter.
The Mahakali River2 is one of 264 of rivers shared by India and Nepal.3 Its international
importance lies in the 230km where it forms the international boundary between the two
states; it is the only river to do so and, as such, is unique to have a proposed project
spanning them.

1

A version of this chapter has been published. G. Hearns (2007) The Mahakali Treaty: Applying
a new lens to past efforts, in F. Rotberg and A. Swain (eds) Natural Resources Security in South
Asia: Nepal’s Water, Institute for Security and Development Policy, University of Uppsala,
Sweden (October, 2007). Footnotes and citations are in keeping with the requirements of that
publication. The author would like to acknowledge his gratitude to Dr. Victor Galay, of
Northwest Hydraulics Engineering, for having reviewed this chapter and commenting on its
content, conclusions and in particular the application of the constructed scales contain herein; and
also to Drs. Ajaya Dixit and Bishnu Upreti, who commented on its findings during the „Nepal
Water Security Forum‟, 27 March 2007, Uppsala, Sweden.
2
The Indian name for the river is the Sarada. The more internationally familiar name of Mahakali
will be used throughout the thesis.
3
The BBC reports some 264 rivers crossing between Nepal and India See BBC Monitoring,
2004.
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High in India‟s North Western Himalayas, the waters of the Mahakali River begin their
long journey to the Indian Ocean and passing through the great river system of the holy
Ganga (Ganges). Upon reaching the Ganges plains, just above the town of Tanakpur in
what is now Utteranchal province,4 the river flows completely into India for some 15 km
before flowing back into Nepal, and then again into Indian territory where it joins the
Karnali system and later becomes part of the Ganges River proper (Figure 5.1). The total
size of the Mahakali River catchment is 12,100 km2, 80% of which lies in India and the
remainder in Nepal (Rahaman, 2005).5 The area where the river criss-crosses between the
two nations has posed problems in terms of both sovereignty and use in the past, and
remains unresolved today (Marty, 2001; Gyawali, 2001; Radio Nepal, 2005).
Figure 5.1 Location map of Mahakali River

4

Utteranchal is a small state created from the larger state of Uttar Pardesh in 2000.
Mahakali River catchment is 12.100 km2, 9700 km2 of which lie in India and 2400 km2 lie in Nepal. See
Rahaman (2005).
5
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The river up-stream of Tanakpur was noted for its hydropower potential as early as 1956,
when the Indian Central Water and Power Commission carried out assessments of the
area. These groups even identified the Pancheshwar gorge as a suitable location (Marty,
2001). The potential dam site was further investigated by the Irrigation Department of
Uttar Pradesh, in 1962 and again by the Water Power Consultancy in 1971, who
recommended that a dam be built, one which would be the largest in Asia (Gyawali,
1996; Marty, 2001). The Indian government approached the Kingdom of Nepal in 1976
with the idea to study the scheme (Gyawali, 1996). The countries agreed to pursue the
prospects of a joint project, and he pre-feasibility studies for the high dam were finished
by India and Nepal in 1995 and 1996 respectively; however, the Detailed Project Reports,
necessary for project initiation, remain unfinished (Marty, 2001; Hindustan Times, 2006).

5.2 The Mahakali Treaty
After only four months of official negotiations, the countries signed the Treaty Between
His Majesty’s Government of Nepal and the Government of India Concerning the
Integrated Development of the Mahakali River Including the Sarada Barrage, Tanakpur
Barrage and Pancheshwar Project (hereafter referred to as the Mahakali Treaty) in 1996.
6

It was the first, and only, agreement to jointly construct a dam across shared

riverbanks between the nations.
Amongst other things, the Mahakali Treaty provided for the creation of the Mahakali
River Commission, or the MRC7 as it is commonly referred to the literature. Guided by
the principles of equality, mutual benefit and no harm to either party, the MRC was to
make recommendations for conservation and utilization of the waters; coordinate plans of
actions; provide expert evaluation of the projects; and examine any differences that arise
between the parties over the application of the treaty (Article 9). They developed a
creative system of dispute resolution, whereby any disputes arising that were not resolved
by the MRC would go to arbitration with a three-person panel, none of whom would be
6

The Mahakali Treaty was signed on February 12, 1996 and entrered into Force June 5, 1997.
www.nepaldemocracy.org/documents/treaties_agreements/indo-nepal_treaty_mahakali.htm (accessed May
17, 2006)
7
Note that MRC is also the acronym used for the Mekong River Commission.
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either Nepalese or Indian (Article 11). However, despite promotion from India in 1997,
the Mahakali River Commission has yet to be created (Sen, 1994).
As the Makahali Treaty title suggests, two other infrastructure projects were included in
the Mahakali Treaty. The agreement was an attempt to rectify and ensure equitable use of
the shared river, and not simply with respect to the Pancheshwar dam structure. One of
these structures, the Sarada Barrage, was constructed in 1928 and had an agreement
associated with it; however, the Tanakpur Barrage did not.
Under an agreement made between Britain and Nepal in 1920, the Sarada barrage was to
provide water to Nepal as well as northern parts of India, now known as Uttar Pradesh
(Gyawali, 2001). The barrage was completed in 1928 and lies just 6 km inside Indian
Territory, and it supplies water for irrigation, principally for the Sarada Irrigation Project
in India but is also available to Nepal. Knowing that the age8 of the Sarada barrage
compromised its future ability to provide the quantity of water that Nepal has come to
rely on, the Mahakali Treaty is written such that Nepal will continue to receive dry
season flow from upstream structures, should the Sarada barrage not hold sufficient water
(Article 1a).9
In 1983, India began unilateral construction of the Tanakpur barrage, just at the point
where the Mahakali River enters India. It is both a run of the river hydropower plant and
regulator for water to the Sarada Barrage (Rahaman, 2005). In completing the structure,
India needed to tie one end of the barrage to the other side of the river, which happened
to be on Nepalese territory. They completed the structure and subsequently negotiated
with the Nepalese government for use of the land. An agreement was reached in 1991,
and modified a year later; but it was never accepted in the parliament of Nepal (Gyawali,
1996; Marty, 2001). The Mahakali Treaty sets the matter to rest; Article 2 of the Treaty
allows for Nepal to receive 70 million kW-hours per annum and 28.35 m3/s (1000 cusecs)

8

The „age‟ of a dam refers not only to its actual age in time but also in terms of its sediment loading.
Article 1 of the Mahakali Treaty stipulates that Nepal will receive 4.25 m3/s during dry season flows and
28.35 m3/s during wet season flows. It further assures Nepal of the dry season flow such that in the event
that the barrage does not function, Nepal will receive this water from the Tanakpur barrage upstream.
9
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of water in the wet season (15th May to 15th October) and 8.50 m3/s (300 cusecs) in the
dry season (16th October to 14th of May).10
The Mahakali Treaty deals with the Pancheshwar project by overtly intending to produce
the maximum total net benefits for the parties in the form of power, irrigation, and flood
control (Article 3). Regarding power generation, there is to be equality throughout. The
project is to be jointly implemented, with each side of the river having a power station
and each party receiving half of the power it generates. The Treaty further goes on to
state that each party will work to mobilize its own financing and pay for the costs of the
project based on the benefits accruing. India is to pay the lion‟s share as it receives the
greatest benefits through additional irrigation.
At the time of writing, the Pancheshwar dam has not been built, nor has construction
even commenced. Although a new site has been located, there has been no Detailed
Project Report, as called for in the Mahakali Treaty, and no specific activities have been
undertaken. While the construction of the dam remains firmly on the agenda in terms of
joint water development between the two neighbours, some other sites such as the Upper
Karnali and the Sapta Kosi High Dam may have superseded the Mahakali development in
importance (Hindustani Times, 2006). Due to the project‟s growing unpopularity from an
environmental point of view, no sod may ever be turned (Gyawali, 2001; BBC
Worldwide, 2006).

5.3 Analysis
5.3.1 Timelines
While the Mahakali Treaty was officially negotiated in only four months, in terms of
analysing mechanisms that facilitated its development, the process is considered to have
commenced in 1977; this is when the Indian government first submitted the idea of

10

See Mahakali Treaty.
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building the Pancheshwar dam on the Mahakali River to Nepal -the exact date has not
been determined, reference is made to late 1976 and early 1977 (Marty, 2001).11
The contextual issues for the pre-consultation process are considered from 1950 up to
mid1977; the negotiation process was from mid 1977 to February 1996, terminating with
the signing of the Mahakali Treaty. The treaty implementation assessment of cooperation
considers the period after the signing of the treaty to August 2006. The choice was made
to consider the pre-consultation for 26 years as opposed to only 20 years as there was a
landmark treaty of friendship between India and Nepal in 1950, and it seemed appropriate
that this should be included in the analysis as the Treaty of Friendship greatly influenced
the relationships during the 50‟s through the 70‟s.
The process mechanisms for regime building are, therefore, analysed between September
1976 and February 1996, a twenty-year period. To some this may seem long; however,
such a period of development is by no means uncommon. A similar time period was
needed to reach an agreement for water use between Canada and the United States on the
Columbia River; and these countries enjoyed an excellent relationship and shared
common interests and goals.
5.3.2 Contextual Factors
5.3.2.1 Problem and Asymmetry of Interests
In his analysis of the regime, Marty describes the Mahakali as being a pure example of an
externality problem, as India is seeking to gain benefits from Nepalese resources (2001).
India wanted to see the project go through primarily for the benefits of power and
irrigation. Because of the location on the border, India needed to include Nepal in
negotiations (Marty, 2001). This thesis takes a less extreme view. In analysing the
situation, there are clear benefits to Nepal in terms of flood control, increased earnings
through power sales, and the potential to expand irrigation areas. It, therefore, resembles
more of a common problem as both countries have similar hydrological objectives;

11

While studies had been conducted in the 1960‟s by India, this point indicates the first decisive move
towards developing the communal river.
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however, there is heterogeneity in the incentives and, yet, great disparity between the
states in terms of the relative importance of the project to each.
Flood Control: Both India and Nepal continue to suffer from the effects of flooding and
would welcome greater control. In September 2005, swollen by three days of monsoon
rains, the Mahakali River flooded killing 15 people in Nepal‟s Dadeldhura province and
displaced over 240 families in the Kanchanpur district.12 Neither the Tanakpur nor the
Sarada barrages provide adequate flood control, and the Pancheshwar dam would ensure
control and reduce the loss of lives from seasonal flooding. Furthermore, if climate
predictions are correct, the Ganges system is expected to experience increased flooding in
future (Arora, 2001).
Irrigation: While the Mahakali typically carries large flows, more than 70% of the annual
flow occurs in the wet season, and the river all but dries up from January to April.13
Conversely, demand for irrigation water is greatest during the dry season, which
prompted the building of the Sarada barrage and canal in the first place (Thapa, 1998).
However, even with the Tanakpur in operation, flows are too low in the dry season for
Indian irrigation schemes to run to capacity. The new storage capacity from the
Pancheshwar dam would greatly benefit the farmers of Uttar Pradesh by regulating flow
in the Sarada (Thapa, 1998). The new storage capacity from the Pancheshwar dam would
regulate the flows in the Sarada, allowing an estimated 1.6 million ha of additional
irrigation land in Uttar Pradesh (Gyawali, 1996). Nepal stood to benefit modestly, as the
Sarada barrage supplied only some 93,000 ha of irrigation land at the time (Gyawali,
1996). Nevertheless, the potential for increased irrigation was always present, provided
India did not acquire rights to all the additional water.
Electrical Power Generation: This was one of the areas of greatest asymmetry in the
interests of the two countries; not in terms of producing power or what to do with it, but

12

Swollen by three days of monsoon rains, the Mahakali River flooded in September 2005 (24-27) killing
15 people in Nepal‟s Dadeldhura and displacing over 240 families in the Kanchanpur district. Nepal
Floods, OCHA Situation Report No 1, Issued 30 September, 2005, Office for the Coordination of
Humanitarian Affairs, ReliefWeb. http://www.reliefweb.int/rw/fullMaps_Sa.nsf/
13
It should be noted that the dry seasons flows are likely to become even drier with an estimated 5-10%
reduction in flow. See Arora, 2001.
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in terms of equity. Nepal‟s interest lay in foreign revenues from energy sales, while India
sought a cheap and reliable source of electricity. More important for India than both
flood control or increased irrigation potential was the ability to produce power; the
northwest of India has traditionally lacked power, and the situation is expected to worsen.
Power is the principle reason the central government has been so dedicated to building
the Tehri dam (which will be the highest in all Asia when completed); despite critiques
suggesting it will be an ecological disaster and unstable as the proposed dam is in a very
active seismic zone (BBC News, 2004). The Water and Power Commission Service
(WAPCOS) recommended that the Pancheshwar dam be built with power production as
primary goal (Marty, 2001). The Pancheshwar site is unique in that it would be the first
project to span both countries.
While the problems of flood control, power generation, and irrigation are all of interest to
both Nepal and India, flood control is the only truly symmetrical interest. Both power
generation and irrigation have asymmetrical interests embedded in the details the details.
Consequently, in assessing the situation based on Table 5.1, the Mahakali scores a „3.5‟
in terms of asymmetry of interests.
Table 5.1 Heterogeneity and asymmetry of interests between basin states
Asymmetry of the Interests
Scale

General Indicators
Heterogeneity and asymmetry of interests

1

States in the basin have vastly different development goals and use for the water;
interests and ideas are either highly heterogeneous and/or highly asymmetric.

2

States in the basin have different goals and ideas for unilateral development,
interests are asymmetrical.

3

States in the basin share some common and some different goals; interests are
modestly asymmetric,

4

States in the basin have common goals and somewhat symmetrical interests.

5

States in the basin have very common goals and visions for water use; interests are
highly symmetrical.

5.3.2.2 General or Overall Relations
Indian and Nepalese relations are integrated, at least with respect to northern Indian
states. The multiplicity of ties not only encompasses socio-economic, political, religious,
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racial, and cultural linkages, but also numerous cross-border familial bonds, particularly
in the Tiar region in southern Nepal (Haldar, 2004). The strong linkage between the two
nations is perhaps best exemplified by Article 6 of the Treaty of Peace and Friendship
between the Government of India and the Government of Nepal,14 signed in 1950, which
states:
Each Government undertakes, in token of the neighbourly friendship between
India and Nepal, to give to the nationals of the other, in its territory, national
treatment with regard to participation in industrial and economic development of
such territory and to the grant of concessions and contracts relating to such
development.
The Treaty of Friendship should not be seen only with the view of promoting greater
integration between neighbours; with Chinese expansion into Tibet in 1949, it is very
likely that India was eager to contain China‟s influence in the region. Containing China‟s
hegemonic behaviour was principle to the Treaty of as illustrated by Article 5:
The Government of Nepal shall be free to import, from or through the territory of
India, arms, ammunition or warlike material and equipment necessary for the
security of Nepal. The procedure for giving effect to this arrangement shall be
worked out by the two Governments acting in consultation.
Moreover, the letter submitted by the Indian Ambassador to Prime Minister Rana of
Nepal, highlights security issues as being central to the treaty,15 so national treatment for
business and economic activities were, perhaps, subsidiary to security concerns. In
balancing its interests between two emerging powers that were also neighbours, Nepal
signed a peace and friendship treaty with China 10 years after signing one with India.16
14

See the Treaty of "Peace and Friendship" between the Government of India and the Government of
Nepal, 1950.
15
See the second paragraph of the letter attached to the treaty states, “Neither Government shall tolerate
any threat to the security of the other by a foreign aggressor. To deal with any such threat, the two
Governments shall consult with each other and devise effective countermeasures.” See text of the treaty
at www.insof.org/treaty/31071950_Treaty_of_Peace_and_Friendship1950.htm.
16

Sino-Nepalese Treaty of Peace and Friendship. April 28, 1960. Accessed August 12, 2006
http://www.humanrights.de/doc_en/archiv/n/nepal/treaty/28041960_Sino-Nepalese_Treaty.htm
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Nevertheless, the 1950 Friendship Treaty paved the way for greater economic integration
between the countries and has resulted in several economic development agreements,
thus, fortifying relations. In 1995, the Nepalese Rupee was tied to the Indian Rupee, and
the national transport carrier, Indian Railways, extended its tracks and services to the
town of Bijgunj, in Nepal, in 2004 (Haldar, 2004). However, economic relations are not
simply bi-lateral: the South Asian Growth Quadrangle (Bihar, Nepal, north-east India,
Bangladesh, Bhutan, and Myanmar) is an attempt to integrate in a regional fashion, where
Indian states, such as Bihar, help drive cooperation with their neighbours (Haldar, 2004).
While the countries are extremely integrated, particularly on cultural and religious levels,
it would be misleading to insinuate that great differences do not exist at the political
level. Many political analysts suggest that the two nations are often more concerned with
their national interests as opposed to their common goals (Haldar, 2004).
In an attempt to move Nepal further from China, India initiated a trade war with the
former in 1989 (Swain, 2006). India is by far Nepal‟s largest trading partner, as all viable
access routes from Nepal to either the ocean, or any other country, are through India. By
the late 1980s, approximately 85% of all trade between the two countries was in India‟s
favour. Attempting to moderate this imbalance, Nepal began to explore alternative
markets. Under Rajiv Gandhi, India all but closed the trade routes to Nepal in March
1989, virtually sealing off the Himalayan Kingdom and creating havoc amongst the
Kathmandu population (Upreti, 1993). It was at this time, perhaps, when relations
between India and Nepal were at an all time low, as it corresponds also to the completion
of the Tanakpur Barrage by India on Nepalese soil (mid-1989).
In the Mahakali region, there has been the outstanding Kalapni issue, an area of 75 km2
where the borders of China, India and Nepal meet.17 Following their border war with

17

The dispute between India and Nepal involves about 75 km2 of area in Kalapani, where China, India, and
Nepal meet. Indian forces occupied the area in 1962 after China and India fought their border war. Three
villages are located in the disputed zone: Kuti [Kuthi, 30°19'N, 80°46'E], Gunji, and Knabe. India and
Nepal disagree about how to interpret the 1816 Sugauli treaty between the British East India Company and
Nepal, which delimited the boundary along the Maha Kali River (Sarda River in India). The dispute
intensified in 1997 as the Nepali parliament considered a treaty on hydro-electric development of the river.
India and Nepal differ as to which stream constitutes the source of the river. Nepal regards the
Limpiyadhura as the source; India claims the Lipu Lekh. Nepal has reportedly tabled an 1856 map from the
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China in 1962, India occupied the Kalapni. Nepal has continually protested this
occupation of what they consider their territory under the 1861 Sugauli Treaty between
the British East India Company and Nepal. While not a casus belli, it has always been a
bone of contention and a rallying call for anti-Indian sentiment in Nepal. The fact that the
area is in the Mahakali watershed did not simplify negotiations for the Mahakali Treaty
(Gyawali, 1996) and has been a point for Nepalese nationalists to push to nullify the
treaty (Dhungel, 2005). To add further insult to injury, in 2005, India and China
concluded an agreement recognising India‟s claim to Kalapni (BBC Worldwide, 2005).
The fact that the meetings between its two powerful neighbours actually took place on
what Nepal deems its territorial soil, with complete disregard for Nepal‟s interests, could
not have helped associations with India.
Relations hit another low with the hijacking of Indian Airlines flight CI 814 from
Kathmandu on 24 December 1999 (Subrahmanyam, 2000); this was a particularly
unfortunate event for Nepal as it helped to perpetuate the belief in India that Pakistan‟s
Inter Intelligence Service used Nepalese Muslims in the Nepal-Terai as conduits to
instigate anti-Indian activities on Indian soil (Halder, 2004). The event also served to
aggravate tensions between Pakistan and India, which had been strained after India tested
its nuclear weapons on May 11, and 13, 1998. The degree of mistrust is evidenced in that
that Pakistan‟s Foreign Minister suggested the hijacking was an Indian plot (AFP, 1999).
India accused Nepal of having lax security and held the Kingdom responsible for the
incident.18
India is also anxiously regarding the influence that other nations are extending into
Nepal, principally Pakistan and China. China has had a relatively long-standing
British India Office to support its position. The countries have held several meetings about the dispute and
discussed jointly surveying to resolve the issue. Although the Indo-Nepali dispute appears to be minor, it
was aggravated in 1962 by tensions between China and India. Because the disputed area lies near the SinoIndian frontier, it gains strategic value. See India‟s Boundary Disputes with China, Nepal and Pakistan, in
the International Boundary Monitor, 15 May, 1998 at www.boundaries.com/India.htm (Accessed 17
August, 2006).
18

On December 24, 1999, Indian Airline flight IC 814 was hijacked by five gunman who forced the plane
to fly to Lahore. From there they flew to Kandahar in Afghanistan where they demanded the release of 36
terrorist prisoners held in India, and $US 200 Million. On December 31, they agreed to the release all 157
passengers and crew in exchange for the release of three of the prisoners. For more details on the event and
the fall out see AFP (1999) and Subrahmanyam (2000).
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development relationship with Nepal, dating back to 1967 when the two state signed a
treaty to construct a hydropower dam in Nepal (TFDD, 2006). Chinese development
support has continued into the 1990s with the construction of dams and irrigation
projects. Both the 10 MW Sunkosi hydroelectric stations and the very high profile 1.5
MW plant in the tourist town of Pokhara were constructed with Chinese assistance in
1973 and 1985 respectively (TFDD, 2006). While India may be concerned about
development interests of other neighbours in Nepal, its chief fear is the recent increase in
arms and military support from China and Pakistan that Nepal is receiving (AFP, 2005).
The concern prompted the Indian Defence Minister to state: “Chinese and Pakistan
military assistance in Nepal is a problem that must be resolved” (AFP, 2005).
The government of Nepal‟s acceptance of military support must be viewed in light of its
ongoing civil unrest with Maoist rebels and the sense of having been abandoned by India
in its time of need. In February of 2005, due to the continued fighting, the King of Nepal
assumed total power over the government and military as a crisis measure (Statesman,
2005). India, Nepal‟s largest arms supplier along with other powers such as Britain and
the United States, subsequently ceased military support to the regime as a criticism of the
King‟s power grab (AFP, 2005).
The instability of the Nepalese government may be one of the greatest issues staining the
relations between India and Nepal. Prior to 1990, government relations were fairly
predictable. Nepal had been an absolute monarchy under sole authority of the King, and
international decisions were the purview of the Royal Office. However, in 1990 the new
constitution made the King head of state with a prime minister as head of parliament.
Article 127 of the constitution ensures that international projects have wide support as it
requires a 2/3 majority vote on any international treaty (Gyawalli, 2001). Many, both in
the Nepalese and Indian governments, viewed this as an affront to India by making
popular support essential for new developments (Gyawali, 2001).
Since becoming a democracy, Nepal has seen at least 12 governments in the past 16
years, none of which lasted for more than two years. This has not made international
relations easy, as the government is not predictable and is, understandably, inwardly
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focussed. In 1996, the same year that Nepal and India were able to sign the Mahakali
Treaty, Maoist rebels began their campaign to overthow the government. In terms of
relations with India, the Maoist movement has greatly dampened the friendship beyond
simply increasing the general instability of the Nepalese government. In his book
“Nepal‟s Crimson Challenge,” Nishchal Nath Pandey writes that the Maoists
unequivocally demand that all unequal treaties with India, including the 1950 Treaty of
Peace and Friendship and the Mahakali Treaty, should to be terminated (Statesman,
2005).
Relations were again strained in 2001 when the Heir Apparent, Dipendra, killed his
immediate family, including his parents. The Monarchy was thrown into turmoil and
Gyanendra inherited the throne. In August 2004, the Maoist movement, which had
plagued many rural parts of Nepal, extended their activities into the Kathmandu Valley
(Statesman, 2005). The situation continued to deteriorate, and on February 1, 2005 the
King dismissed the entire government and assumed full executive powers in order to
combat the Maoists. While the Maoists announced a cease-fire in September 2005, the
government continued its efforts to defeat the rebels using force (Hindustani Times,
2005). Under the King‟s extreme measures, parliamentary elections were to be held in
2007; however, popular feeling forced the King to return power to parliament in April
200619. Stability has begun to take shape, now that Maoists are officially represented in
the Nepalese parliament.
Despite the relative political stability of late, Nepal is grossly underdeveloped compared
to India. Despite greater efforts to produce energy, power shortages continue to plague
the country. Due to poor roads, low populations in the western region and conditions

19

After the King assumed full executive powers in February 2005, at least seven parliamentary parties
arranged mass uprisings against the King‟s rule. The uprising of the autumn gained support. Fuelled by
food shortages, disgust that the government was not looking for peaceful solution to the insurgents, and
rising unemployment resulted in mass protests. The government responded with force, and while several
thousand people were injured, and 21 died, the king continued as business as usual. Finally, foreign
pressure forced the king to surrender absolute power in April 2006 (21). Parliament took power again at
the end of April, and the king has subsequently been stripped of his powers to all but a figure head status.
Very recently, in August 2006, the government and Maoists have come to an agreement on arms
accountability agreeing to ask the United Nations to oversee and keep track of weapons. See The
Statesman, 19 December, 2005.
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which do not allow for the transmission of the energy to the needed areas of the
Katmandu Valley, much of the 70 million units of electricity that is supplied from
Tanakpur under the Mahakali Treaty goes unused (IANS, 2006). To meet Nepal‟s and
India‟s growing energy demands, it has long been suggested that Nepalese water
resources be exploited (Gyawali, 2001). India, in particular, has been pushing towards
greater development and regional power exchange within the Bramhaputra basin
(Financial Exchange, 2006).
Table 5.2 is used to develop a quantitative assessment summarising the integration and
relationships between India and Nepal in the pre-consultation and treaty implementation
phases.
Table 5.2 Constructed scale for integration and relationship of basin states
Integration and Relationship
Scale

General Indicators
Integration / Relationship

1

States in the basin are not integrated; there is little important trade between them,
there is high tension and poor relationships, including small scale military acts, to
larger acts of aggression with casualties. Relationship scale (-7 to -5)

2

States in the basin are partially integrated; there is some trade between them, but
they are not significant trading partners. Trading is limited to only a few commodities;
tensions exist economically and over sovereignty issues, and displays of political or
military hostility and economic hostile action. Relationship scale (-4 to -2)

3

States in the basin are moderately integrated; there is trade but do not fall in the top
5 trading partners. Trading is over several different sectors, and tensions over
economic or sovereignty issues exist, including mild verbal expressions displaying
discord in interaction, but no acts of aggression between basin states. Relationship
scale (-1 to 1)

4

Good relationships within the basin, and counties are economically integrated (some
countries in the basin fall within top 5 trading partners of others). Some tensions over
economic or sovereignty issues may exist, but no acts of aggression between basin
States. Relationship scale (2 to 4)

5

Maximum integration and good relations between basin states. Trade between them
is important for most states (countries have at least one other basin state in their top
5 trading partners). Relations in many sectors, few tensions over economic or
sovereignty issues, and no acts of aggression . Relationship scale (5-7)
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In the pre-consultation phase, between 1950 and 1976, the integration and relationship
between Nepal and India would fit easily into 4 on the scale. The fact that nationals of
one nation may work freely in the other is not to be taken lightly; Europe discussed this
for years before it was introduced under the Maastricht Treaty in 1992. One could even
say that the score would be a high „4.8‟.
Conversely, in the treaty implementation phase, 1996 to 2006, relations have cooled
somewhat. While India remains the leading trading partner of Nepal, Nepal has actively
sought to develop others, and, particular, is extending its military relations with China
and Pakistan. At the same time, India is actively building a relationship with China in
geographical areas that are of clear concern to Nepal without complete disregard for
Nepal‟s interests. In light of the events, the general relationship is assigned a high 3 or
low 4 and thus receives a „4.0‟ to describe the treaty implementation phase.
5.3.2.3 Water Relationship and Hydro-politics
With some 264 rivers flowing from Nepal to India, there is little surprise that the two
countries have engaged in joint water development. What is perhaps surprising is that it
should be to such a limited degree.
Infrastructure development
In terms of larger scale developments, activities in water management between Nepal and
India started soon after the 1950 Friendship Treaty. In April 1954, the nations agreed to
harness the water of the Kosi River through the construction of a dam; five years later,
they signed the agreement laying the foundations of the Gandak Irrigation and Power
Project. 20 Both dams were constructed entirely within Nepalese territory. The dams were
multi-purpose structures, built for flood control, irrigation and power generation. The
20

Agreement Between the Government of India and the Government of Nepal on the Kosi Project, signed
April 25, 1954. Under agreement each will receive 50% of the power generated; however India controls the
regulation of water. The agreement was brokered with the assistance of the UN.
(http://ocid.nacse.org/qml/research/tfdd/toTFDDdocs/85ENG.htm); Agreement Between His Majesty’s
Government of Nepal and the Government of India on the Gandak Irrigation and Power Project, signed
December 4, 1959. Under the agreement there is a similar amount of water which is allowed for each
nation, and an similar power generation capacity; however India controls the price of the power. The
agreement was brokered with UN assistance.
(http://ocid.nacse.org/qml/research/tfdd/toTFDDdocs/111ENG.htm)
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agreements were subsequently amended; the Gandak in 1964, and the Kosi in 1966, with
an extension of the Chandra canal (West Kosi canal) agreed to in 1978.21 Amendments
and revisions notwithstanding, the agreements were viewed in Nepal as having been
inequitable deals and have since strained the relationship between the two states with
respect to water resources development. In both cases, the Nepalese felt that they were
not adequately compensated for the adverse effects due to inundation, relocation of
people, and lost livelihoods. Also, it was felt by many in Nepal that the benefits were not
equitably distributed to the extent that Nepal was prohibited from using any water
upstream of the Gandak dam for its own development as this would impinge on India‟s
irrigation uses downstream (Gyawali, 1996). Moreover, there was a feeling of inequity
from the standpoint that India had designed, built, operated and ostensibly controlled the
dams entirely for its own benefit with seemingly little regard for Nepalese interests
(Marty, 2001).
In 1983, the Indian National Hydro Power Corporation began construction of the
Tanakpur barrage, just at the point where the Mahakali runs entirely into India for the
first time. The project consists of a canal running into a 120 MW power turbine before
being directed back to the river. Nepal immediately voiced concern over the plant;
however, India refused any consultation claiming that it was a matter entirely within its
domestic jurisdiction (Marty, 2001). To achieve its entire potential, Tanakpur was
constructed across the entire river. India used Nepalese territory to complete the project
in 1989, and subsequently solicited an agreement from Nepal. An understanding was
reached in 1991, during Prime Minister Koirala‟s visit to Delhi Regmi, 1993, under
which Nepal would receive 35 million kW-hours of energy per annum (about 10 MW
continual supply) and 150 cusecs of water for irrigation, and, in return, Nepal would

21

Amended Agreement between His Majesty’s Government of Nepal and the Government of India
concerning the Kosi Project, December 19, 1966. Under the amended agreement Nepal has the right to
withdraw water or irrigation from the Kosi and its tributaries as may be required. India was to continue to
regulate the supplies within the river to produce power.
(http://ocid.nacse.org/qml/research/tfdd/toTFDDdocs/136ENG.htm) and Agreement Between Nepal and
India on the extension of the Chandra Canal. Pumped Canal, and Distribution of the Western Kosi Canal,
signed April 7, 1978. The agreement is for maintenance and some new construction. Nepal receives more
water and may expand irrigation land.
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allow India to use its territory. In 1992, the agreement22 was enhanced by an amendment
to double the power transfer over to Nepal (Gyawali, 1999). However, the Nepalese
parliaments refused to ratify the agreements and Koirala was asked to resign over
signing of the agreement (Regmi, 1993). The political situation at the time was unstable
for the Congress Party in Nepal, and they were reluctant to be associated with a high
profile act that could be viewed as a „sell-out‟ to India. Meanwhile, India pushed for a
deal as they had already completed the barrage. The Nepalese Congress Party
government fell in 1994, giving way to the United Marxist-Leninist Party, who were
uncomfortable with the prospect of re-negotiation the 1992 agreement (Gyawali, 1999).
The government renewed the push for an agreement over the whole shared part of the
Mahakali River as a means to save face all concerned (Gyawali, 1999). Under the
agreement, Nepal was to receive 70 million kW-hours/annum and irrigation water for
both the dry and wet season flow (Article 2 of the Mahakali Treaty).
More recently, the Indian National Hydro Power Corporation and the Government of
Nepal began making preparations for the execution of the Upper Karnali hydropower
project in Nepal in 2004, following a provisional MOU signed in 2002 (Indian Express,
2004). Under the agreement, the dam would generate 300 to 420 MW. Nepal is to receive
and utilise 15% of the energy and sell the rest of its share – a 50/50 split - to India. The
project is entirely in Nepal, and while the governments were extremely close to finalizing
a treaty, pursuant to the MOU, early in 2005 (Thapa, 2005), it was deemed a sell-out by
many in Nepalese influential circles, and is still under negotiation (India Business Insight,
2006; IANS, 2006).
Coordination and management
In the early stages of the negotiation, Nepal had to decide if it was going to participate as
an active or passive partner. In the first meeting of the Joint Group of Experts (JGE) in
1980, its intention to be a full and equal partner in the process and project were made
clear. This was primarily because Nepal recognised that the substantive interest in the

22

I have not been able to find the actual agreements, only references to the agreements.
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project was from India, and it wanted to ensure a fair return and rightful share of benefits
from Nepalese resources (Marty, 2001).
Nepal was eager to develop a coordinated effort to pursue the Pancheshwar dam project,
not only from the standpoint of capacity development, but also for the practical reason
that they wanted a body that autonomous from the two governments to run the dam as a
business in order to maximise monetary returns. The Nepalese promoted the idea of a
bilateral entity called the Pancheshwar Dam Authority (PDA) to plan and operate the
project (Marty, 2001). India rejected the idea as long as no agreement existed. The
Treaty, however, clearly indicates the central objectives of maximising benefits and
equitable sharing of those benefits (See Article 4 of Mahakali Treaty), yet no joint
authority has ever been established.
A draft agreement establishing the PDA designates it as an independent bi-national body
with decision-making authority of the running and operation of the Pancheshwar project.
The PDA was to be governed by an eight-member board; four from each country, and
operational management of the facility would be placed under an Executive Committee.
The Authority was to: be fully immune from national laws, have the authority to borrow
money, and be exempt from taxes and levies (Marty, 2001).
One aspect of integrating coordination suggests that investigations should be taken
jointly. India was far and above the dominant player as regards to both information and
research, and it pushed for its to conduct all investigations on behalf of both nations.
Nepal suggested the use of foreign consultants to ensure impartiality in the investigations
(Gyawali, 1996). During a meeting of the JGE in 1992, when discussing the final
feasibility study, Nepal demanded that foreign consultants be used to „join‟ the
independent work and finalise the feasibility study. However, India refused and each
country moved to conduct the their own study; Nepal choosing to employ foreign
consultants for the work (Marty, 2001).
Recently, while no joint agency has been created to implement the Mahakali Treaty, the
states have created an India-Nepal Joint Committee on Water Resources (JCWR) in 2000
to deal with all waters shared between them (Gyawali, 2001). The JCWR did not meet
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for a further four years; however, they made some impressive headway when they finally
did so on October 9, 2004. One of the principal achievements was to agree upon a new
site for the Pancheshwar dam. In a move to address social concerns that had previously
never been exhibited by either country, a new site was chosen at Rupaligartho. The
JCWR announced that the site was chosen to „minimise submergence and displacement
of people‟ (Indian Express, 2004).23
The other significant decision of the JCWR at that meeting was to constitute a task force
that would prepare a comprehensive strategy on flood control for the Kamala and
Bagmati rivers. The committee also announced field investigations on Sapt Koshi High
Dam and Sun Koshi Storage/Diversion project that would bring further flood control
benefits and forwarded innovative long-term control measures, such as India helping with
the reforestation of Shivalik hills in Nepal (Indian Express, 2004; and BBC monitoring,
2004). The JCWR has further created several new groups and sub-committees including:
The Standing Committee on Inundation, the Standing Committee on Embankment
Construction, the Power Exchange Committee, and the Joint Committee on Kosi and
Gandak (Indian Express, 2004).
To relieve some tension surrounding water allocations at the Tanakpur barrage, a joint
technical meeting, separate from the JCWR, was held in March 2005. The Director
General of the Nepalese Department of Irrigation, Ajay Kumar Pokrel, said that Nepal
has not been able to fully benefit from the use of the waters and that the meeting was
convened to address these issues; for instance, proper access for a canal that was

23

See Indian Express (2004). At the second meeting of the India-Nepal Joint Committee on Water
Resources, a new venue was chosen on the Sharada river, to minimise submergence and displacement of
people. Rupaligarh is located more downstream than Purnagiri, the original venue, which would mean less
generation of power but faster clearance of the project. The JCWR met after four years and several
decisions on flood management were also taken. ''Now, the Pancheshwar project is definitely on track with
these new deadlines,'' said V.K. Duggal, secretary, Ministry of Water Resources. The Nepalese delegation
was headed by M.N. Karyal, his counterpart in Nepal. ''Considering the severity of the floods this time in
the two countries, the sense of urgency was there for both countries,'' Duggal added. Representatives from
UP, Bihar and Uttranchal governments were also present. Duggal said a consultant would be appointed by
India on the construction of a 13-km road in Tanakpur-Mahendranagar link. See Indian Express, October 9,
2004. As a final note, conversations with Dr Ajaya Dixit, of the Nepal Water Conservation Foundation, on
March 27, 2007, indicated that the Rupaligartho site has recently been rejected and the original site is back
on the table for discussion. No reference or documentation confirming this has been found outside this
personal communication.
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supposed to have been constructed had not been built on the Nepalese side (BBC MIR,
2005). At this meeting, Nepal urged India to maintain water levels behind the Tanakpur
dam so that Nepal also receives its share of water (Radio India, 2005). Evidently, the
water outlet on the Nepalese side is higher than on the Indian side; meaning, there is
relatively less flow for Nepal (Gwyali, 2001).
At the third meeting of the Joint Committee on Water Resources (JCWR) on October 7-8,
2005, it was agreed by the parties to speed up activities with respect to utilise water
resources between the two countries; these included the Mahakali Treaty and, in
particular, the development of the Pancheshwar dam project (Hindustani Times, 2006).
Water use
In terms of water use, India is seen as a thirsty neighbour. The central water bureaucracy
in Delhi, having grown up in a culture of construction as opposed to conservation and
water management, looks towards Nepal to meet its shortfalls in northern states like
Bihar. The prospect of the Kosi High Dam is particularly inviting to India as a means of
supplying northern Ganges irrigation projects (Gyawali and Dixit, 1999). While
Tanakpur and Sarada Barrages currently supply Uttar Pradesh‟s extensive Sarada
irrigation area, the Pancheswar Dam was anticipated to expand irrigation by some 1.6
million additional hectares (Gyawali, 1996).
Electrical power is such a central focus for Indian policy makers that the government has
made advances to an exchange of power with Pakistan (Financial Times, 2006). India has
also made headway into power generating agreements with Bhutan, Sri Lanka,
Bangladesh and even the dictatorial regime of Myanmar (Financial Express, 2006).24
24

See Financial Express (2006). Bhutan, which has potential of 30,000 MW of hydropower generation, has
signed a protocol to the agreement on Tala hydro project with India (Agreement between the Government
of India and the Royal Government of Bhutan concerning cooperation in the field of hydroelectric power,
28 July, 2006), whereby the tariff the project will be Rs 1.80 a unit. The tariff of Tala hydro project will be
increased by 10% every five years till the loan is repaid and thereafter at 5% every five years. Bhutan
exported power close to 1,748 million units in 2003, 1,735 million units in 2004 and 1,764 million units in
2005 from Chukha and Kurichhu projects. In Sri Lanka, NTPC is in the midst of finalisation of its MOU
with Sri Lankan authorities for setting up of 500 MW project based on imported coal. USAID has taken up
a feasibility study for India's electrical grid interconnections with Bangladesh and Sri Lanka. India has
agreed to this study, which is being taken up by PowerGrid Corporation in view of electrical connections
with both Bangladesh and Sri Lanka. In case of cooperation with Myanmar, the state-run National Hydro-
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India and Bhutan have signed agreements for dam construction and hydropower
exchange (Biswas and Tortajada, 2001). and in November, 2006, the 1 billion US$ Tala
project, financed by India, paid its first instalment to Bhutan (BBC Monitoring, 2006).
With respect to Nepal, Indian central government sources suggest it has a hydro potential
of 83,000 MW, of which 568 mw capacity is operational (Financial Times, 2006).
Consequently, in April 2006, the Indian Power Minister Sushil Kumar Shinde said that
the five major projects with Nepal having hydroelectric components were priorities and
were under discussion at various levels, including the Pancheshwar Multi-purpose
Project.25 However, detailed project reports must be written prior to implementation; in
the case of the Pancheswar, this has taken well over a decade, following a full agreement
and more than 30 years since real investigations began. This delay is inconsistent with
stated interests: the Indian Minister suggested that the vast potential of hydropower in
Nepal and India‟s looming needs should provide opportunities for much cooperation
(Financial Times, 2006; and Hindustan Times, 2006).
Ironically, with one of the largest hydropower per-capita potentials in the world, in
August 2006, Nepal negotiated with India's Power Trading Corporation to buy 50 MW
on a renewable short-contract basis to provide power for Nepal when necessary.
According to a power exchange agreement signed in 1971, the two countries can provide
each other with up to 150 MW, but less than half of the exchange takes place due to bad
infrastructure on both sides of the border (IANS, 2006).
While those in control of energy and water urge an accelerated pace of development,
progress may be slow. Though some feel that the development of large scale dams have
great potential benefits Biswas and Tortajada, 2001, the local populations have yet to
derive much advantage from efforts to date. There is a growing awareness regarding the
electric Power Corporation, as of 2006, intended to sign an MOU with Myanmar government for the
preparation of detailed project report for Tamanthi hydro project. India has assisted Myanmar by way of
setting up a demonstration bio-mass gassifier plant. (See Financial Express, 2006).
25
Discussions over water resources have continually taken place at the highest level of government. In a
Joint Press Statement released in September 12, 2004, during the visit of The Rt. Hon. Mr. Sher Bahadur
Deuba, Prime Minister of Nepal with His Excellency Dr. Manmohan Singh, Prime Minister of India they
emphasized water resource cooperation. (See India-Nepal Joint Press Statement, September 12, 2005,
issued by Ministry for External Affairs, Government of India, at www.satp.org accessed September 8,
2006)

240

Chapter 5: In Depth Analysis Using the Framework: A Case Study of the Mahakali River Treaty

adverse effects of large dams in the region (Roy, 1999) while the Report of the World
Commission on Dams, released in 2000, highlighted many adverse effects: socially,
environmentally and economically WCD, 2000. Activists and intellectuals, like
Gyawali,26 have supplied much ammunition to a growing contingent of the population
who view the balance between advantages and disadvantages to be weighed in favour of
the latter. According to BBC sources, the Nepalese newspaper Rajdanhi reported in
January 2006 that the Mahakali River Concerned Group, a local NGO, had urged a
review of the controversial Mahakali Treaty as they felt Nepal had not derived sufficient
benefit enough from the scheme (BBC Worldwide, 2006).
The Hydro-relationship
In quantifying the „hydro-relationship‟ between Nepal and India, the event database of
the Transboundary Freshwater Dispute Database was accessed and the BAR scale
applied, as explained in Chapter 3. The database was revised and updated to August
2006 to provide for at least 10 years of treaty implementation analysis to be included. The
events database is seen in Appendix C, while the calculations for the transformations are
in Appendix D.
Figure 5.2 shows a graph of the water-related events from 1950 to 2006. The events are
based on the BAR scale and analysis is done by transforming scores to a log scale (See
Appendix A for details). The individual water events can be found in Appendix C with
their associated BAR scale values; it will be noted that additions and several
emendations have been made to the original BAR data. Some events in the BAR data
were reported both as infrastructure projects as well as water allocation projects and were
thus reduced to one event; others had received BAR scores that were determined not to
be wholly compatible with the listed BAR scale and were amended accordingly. Also,
note that the Chandra Agreement was not included in the pre-consultation phase, while
some of the positive events leading up to it were. The Chandra Agreement was concluded

26

Dipak Gyawali is a Pragya (noted academic) of the Royal Nepal Academy of Science and Technology,
and co-editor of the journal Water Nepal. He served as Nepal‟s water resources minister in 2003-2004, and
is author of several books as well as serving as Chairman for Grameen Swabalamban Bikas Kendra, a
grass-roots NGO in Nepal.
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in April 1978, one year into the negotiation and consultation phase of the Mahakali
Treaty. The Mahakali Treaty marks the end of the negotiation and consultation phase
and is thus not included in the calculations of the treaty implementation phase. While the
commencement of the negotiation and consultation phases marked by the Chandra
Agreement and closes with the Mahakali Treaty, it is marred by the creation of the
Tanakpur Barrage.
Figure 5.2 Constructed scale for integration and relationship of basin states
Pre-consultation

Consultation &
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Implementation
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Mahakali
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4.24
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Tanakpur Barrage finished (89)
with subsequent non-ratified
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What is clear from Figure 5.2 when comparing the pre-consultation and treaty
implementation periods is a deterioration of hydro-politics between the two nations. Not
only have there been comparatively fewer high positive scores, but there also have been
numerous negative ones, which had not been observed in the pre-consultation phase.
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This is not surprising when we consider that during the 1980s there was a growing
concern regarding India and the building of the Tanakpur Barrage combined with the
increasing capacity of Nepalese engineers to question Indian operations at the Koshi and
Gandak dams, (the parlous relationship between the two states was discussed earlier in
this Chapter).
It is my view that basing analysis purely on the events database would be somewhat
misleading, and as was seen from the case of the Danube and West Bank Aquifers in
Chapter 3. It is usual when diplomatic issues arise involving two friendly nations, points
of cooperation are celebrated and promoted while discord is downplayed. Thus, news
dealing with agreements or cooperation from official sources tends to focus on the
positive. The news media may not explain the disparity in points of view, either because
the disparity is often obscured or because it is usually more complex. Nevertheless, in
this case there seems to be a clear decrease (deterioration) in the water relationship
between the two countries, which is supported by the qualitative assessment. The BAR
values for the pre-consultation, consultation and negotiation and treaty implementation
phases are calculated in Appendix D and are 4.24, 3.52 and 2.68

5.4 Means Objectives and Process Mechanisms
One of the main objectives on the part of the Nepalese was to increase trust, or, at least,
to mitigate the mistrust, which had built up between the two countries, particularly with
respect to water resources. Within the higher levels of Nepal‟s government, it was
widely assumed, based on perceptions of previous deals, in particular the Kosi and
Gandak projects, that India would not offer fair cooperation in the development of the
Pancheshwar dam.
Mistrust between the parties must have been prevalent, as one of the ways to fully
integrate coordination between the two countries was to build equal capacity power
plants on either side of the dam, regardless of the fact that the power developed by Nepal
was to be sold directly to India. The Nepalese government not only wanted to have half
of the power revenues, but it was also going to ensure that Nepal controlled its own
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production. The initial response from India was tepid; its initial plans had only one plant
on the Indian side of the river. After initially suggesting that joint power production was
impossible to build (Marty, 2001), the Indian government relented, which is reflected in
the Article 3.2 of the Treaty that states:
The Project shall be implemented or caused to be implemented as an integrated project
including power stations of equal capacity on each side of the Mahakali River. The two
power stations shall be operated in an integrated manner and the total energy generated
shall be shared equally between the parities.
Equity and control were important as sovereignty issues regarding water and have been
extremely delicate for Nepalese politicians, and the issues have even became a liability.
Indeed, K.P Bhattaria‟s reference to Indo-Nepalese rivers as common rivers is believed to
have contributed to his loss at the first general election in 1991 (Gyawali, 2001).
5.4.1 Balancing Incentives
By the early 1980s, Nepal had turned its attention to developing its rich hydropower and
water resources. Furthermore, as it perceived an acute shortage of skilled engineers and
capacity, Nepal was more inclined to accept concepts surrounding joint project
developments with India.
Since the late 1970s, the Nepalese government regarded water resources as a major
potential earner of foreign capital. A new water resources policy emerged which
focussed on developing small and medium scale projects for domestic needs, as well as
large projects to provide revenues from power generation (Rahaman, 2005). By the
1980s, large water projects were considered to be Nepal‟s principal strategy for national
development (Gyawali, 2001). To illustrate this point, the Ministry of Water Resources,
in 1981, was quoted:,
One of our chief resources in Nepal is water which, if harnessed and managed properly,
holds a magic key for all-round development of our country. Used properly, not only can
our rivers generate electricity but also provide water for irrigation abundantly. More
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than that it can also act as a catalyst for multiple forms of development, including energy
as an alternative to our forest wealth (Gyawali, 2001).
One of the defining incentives for the Nepalese government to negotiate the Makahali
Treaty was that the Tanakpur Barrage was a national embarrassment that had already
helped bring down one government. It was, therefore, important to address the issue and
for Nepal to enter into an agreement with India regarding the use of the Barrage. The
Pancheswar dam issue was introduced to make the agreement more palatable, and hence
„sellable‟ for both sides. Nevertheless, questions persisted, as seen from the attitude of
the Nepalese in the treaty implementation phase, regarding the equitable distribution of
benefits from the proposed project. The fact that the site of the dam had been altered,
and that questions remained regarding the price India would pay for energy as well the
amount of benefit from increased irrigation, suggests that the fundamental incentives had
not been properly understood and addressed the first time around. It might have been
political expediency rather than national interest that drove the Nepalese decision to sign
the treaty.
During the negotiation process between 1976 and 1996, some effort was made to meet
Nepal‟s needs in terms of equity over the Tanakpur Barrage and the potential
Pancheshwar Dam. The agreement was that power would be generated on both sides of
the river and that there would be a 50/50 split of power benefits, addressing Nepal‟s need
to be treated as an equal partner. India‟s incentives of additional power to its Northern
region were met, but its interest in cheap power was never guaranteed as no price was
ever set.
In terms of irrigation, however, India clearly sought to benefit more greatly from the
increased availability of water for its vast irrigation projects. The fact that Nepal had not
expanded its agricultural projects in the west in Dadeldhura province suggests that it
would not have been able to realise the full irrigation benefit of Pancheshwar. Moreover,
because each country was to finance their share based on benefits, India was less
forthcoming in divulging the potential increase in irrigation lands.
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The degree of balancing and creating new incentives that were taken into consideration in
the Mahakali Treaty scores a „6.5‟ using the constructed scale in Table 5.3.
Table 5.3 Constructed scale for balancing and creating incentives
Balancing and Creating New Incentives

Scale

Indicators
Positions v Interests/Scope of issues incorporated in discussions/flexibility

1

Positional based discussions/ no effort in balancing or accommodating other
parties/ no flexibility of parties.

2

Positional based discussions/ some effort in accommodating other party’s
positions/ little flexibility of parties.

3

4

5

Predominantly positional based negotiation, no real effort to develop new
incentives/ good effort to accommodate other party’s positions/ good flexibility in
parties.
Predominantly positional based negotiation, some effort to develop new incentives/
good effort to accommodate other party’s positions, good flexibility in parties.
Mix of positional and interest based negotiation/ Some external interests are
included (such as financing) and moderately accommodated/ parties display
flexibility.

6

Predominantly interest based/ efforts are made to create incentives beyond
financial/ parties are moderately accommodating/ some flexibility.

7

Interests and incentives are discussed/ incentives go beyond financial incentives or
compensation to include operational or procedural issues/ parties are flexible.

8

Clear interest based negotiation/ incentives are varied but remain related to water
issues, they include environmental issues/ parties strive for flexibility.

9

10

Interest based/ new incentives developed including procedural as well as external
incentives from water, such as power transmission or environmental issues/ parties
are flexible.
Effective interest based negotiations/ socio-economic interests are taken into
consideration, extensive resources are considered, creative alternatives focussing
on meeting interests are developed/ parties are flexible.
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5.4.2 Information Exchange
Initially at least, information exchange between Nepal and India did not occur to any
great extent. Nepal had neither the resources nor was eager to conduct studies. India, on
the other hand, had completed several feasibility studies; one of the most conclusive
being the WAPCOS report in 1971. Although the Indians were prepared to share some
information with Nepal for the purpose of initiating activities, through the late 1970s and
1980s, India complained that Nepal was too slow in carrying out agreed actions (Marty,
2001; Gyawali, 2001).27
Nepal was uncertain if India would share vital information concerning: the water
resources, the power generated, or the value to irrigation. Nepal, therefore, decided on
two ways to address this: one was to become as integrated as possible in the
development of the project, and the other was to involve unbiased third parties in all
stages of the project (Marty, 2001).
India‟s previous experience in developing barrages for power and irrigation, and the fact
that they had conducted a pre-feasibility study of the site, resulted in their possessing a
great deal of data and information, not only regarding the hydrology of the river but also
concerning socio-economic issues (Marty, 2001). India further possessed information
regarding the agricultural sector in Uttar Pradesh and how and for what the new irrigation
water would be used; this information was not only important calculating the substantive
quantities of power and water available but also the value of those quantities for equitable
27

In 1976, the Nepalese government agreed that joint investigations should be taken up „urgently‟ and the
engineers be nominated to that end. As nothing happened the Indian Prime Minister Moraji Desai, who
visited Nepal in late 1977, urged Nepal to nominate their three engineers within three months to enable
joint investigations to begin for the Pancheshwar Hydroelectric Project. The JGE was constituted
subsequently, but the group‟s first formal meeting took place in October 1980. In February 1982, India
handed over to Nepal its version of the draft terms of reference for the investigations. It was agreed that the
JGE should meet to look into these terms. However, the JGE did not meet; instead, Nepal submitted to
India a Nepalese version of the draft terms of reference for the investigation which differed significantly
from the Indian document and raised a number of controversies which the parties found difficult to settle.
In particular the question of third party involvement was not agreed upon. India completed its
investigations by September 1984 and began to press for finalization of the terms of reference for joint
investigations so the investigations could be completed expeditiously and the feasibility studies be
prepared. By this time, the Nepalese government had approached the International Development Agency
for support, and while they received a favourable response it was more than four years later that they
initiated their investigations. Nepal‟s uncooperative attitude extended to India‟s investigations. In 1981
India requested permission to conduct field tests on Nepal‟s side of the river. Permission was granted six
years later. See Marty, 2001, page 204, and Gyawali, 2001.
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sharing of benefits. In the circumstances, it was not surprising that Nepal did not want to
sell its natural resources for too little.
As early as September 1984, Nepal asked India to share the data it had obtained in their
studies up to that point. For years Nepalese officials had been requesting information so
that they could be better able to evaluate the proposal, and while India provided some
data regarding the parameters, methodologies and scales of their studies since 1988, these
were considered insufficient for Nepal to carry out comparable studies on the Nepalese
side of the river.
Table 5.4 Constructed scale for information sharing
Information Sharing (Enhancing Dialogue)
Indicators

Scale

Timing/method/content

1

No exchange of information

2

Irregular release of information (1/yr), Informal exchange (through academic means,
or release of reports), limited or moderate applicability for management.

3

Irregular but formal exchange of information, uni-dimensional or limited, disputed or
questioned.

4

Irregular but formal exchange of information, uni-dimensional or limited, validity
accepted

5

Regular formal exchange, uni-dimensional, validity accepted or disputed.

6

Regular exchange, multi-dimensional, validity accepted.

7

Regular exchange, joint gathering and/or processing, uni-topical,

8

Regular (1-2/year) exchange, joint gathering and/or processing, multi-dimensional
water issues.

9

Regular exchange, joint gathering and/or processing, multi-dimensional, including
socio-economic and environmental issues exchanged or discussed.

10

Extensive and regular exchange, joint information gathering and/or processing,
socio-economic-environmental, policy and planning information.

In applying the constructed scale in Table 5.4 for information and data exchange in the
Mahakali basin, it is useful to recall the lack of cooperation in sharing information India
displayed with Nepal, which parallels India‟s treatment of Bangladesh over the Fakkar
Barrage in the 1970s and 1980s, as described in Chapter 2. This behaviour diverges
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greatly from the accepted conduct of states, in terms of general principles and specifically
with respect to water resources. What is perhaps more discouraging, is that as a regional
power, and the more technically and legally sophisticated state, India should be seen to
act in, what appears, an unconscionable manner. Indeed, it should not be overly
ambitious to assume that India would take on the role of leader to enhance and
promulgate adherence to the rule of law for managing transboundary resources.
Consequently, the negotiation process for the Mahakali Treaty scores a „3‟ on the
constructed scale with respect to information sharing.
5.4.3 Stepwise Cooperation
A cursory review of the events leading up to the Mahakali Treaty might lead to the
conclusion that cooperation evolved through a stepwise process, as exchange of interest
in developing the basin came from India as early as 1978. The creation of the Joint
Group of Experts in 1980 provided a forum for practical discussions at the senior level.
The commencement of a smaller project, the Tanakpur Barrage, in 1983, and its
completion in 1989, was followed by two co-sharing agreements based on using some of
Nepal‟s territory for upgrading the barrage. This was then followed by a more holistic
Mahakali River Treaty involving benefit sharing from three infrastructure projects, which
was negotiated in a record two months at the end of 1995 and was finally signed early the
following year.
However, when observing the machinations of hydro-politics in greater detail, it can be
noted that little effort was taken to undergo cooperation in a stepwise form. The initial
interest in the Pancheshwar dam was purely from India. Information exchange was
generally poor until the final preparation of documents in 1995. India had no intention of
making the Tanakpur barrage anything other than an Indian affair, as indicated by
involving Nepal only when it needed to.
From start to finish, the deliberation leading up to the Mahakali Treaty was kept at high
levels and generally behind closed doors, although the Nepalese government did invite
representatives from various ministries and provinces to attend meetings (Gyawali,
1999). The possibility of conducting informal meetings and promoting independent
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collaboration between academics and professionals across the Indian-Nepalese border
were suggested to foster greater communication and understanding; however, the offer
was rejected by both Indian and Nepalese policy makers (Gyawali, 2001). As a means of
lessening risk and encouraging confidence building, academics also promoted an idea to
develop smaller medium-scale run-of-the-river hydroelectric plants that could be floated
as joint ventures between Nepal and the Indian business community of Uttar Pradesh and
Bihar. Although initially interested, the Indian ambassador refused to mention joint
ventures further and within two years India and Nepal had agreed to the Pancheshwar
mega-dam project (Gyawali, 2001).
As little attempt was made to engage in stepwise cooperation, the development of the
Mahakali Treaty scores a „2.0‟ based on the constructed scale in Table 5.5.
Table 5.5 Constructed scale for stepwise cooperation
Stepwise Cooperation
Indicators
Scale

Evolution in level of meetings/evolution in information exchange/evolution in activities
undertaken

1

No effort made to develop cooperation slowly.

2

Some effort: some evolution in meeting and discussion – but principally kept at one
to two levels (either high or low)/ information sharing remained either high or low, but
did not evolve much / large actions undertaken with no small lead up activities.

3

Moderate effort: evolution of meetings and discussion at different levels but a minor
range (2-3)/ Information sharing increased in scope and depth/ some joint
information and analysis activities leading up to major activities.

4

Good effort: meetings evolved between 4 levels/ information sharing evolved from
low to adequate for management/ some smaller activities undertaken with specific
modest goals set and achieved.

5

Maximum effort: meetings evolved over 5 levels of interaction/ Information and
interest sharing progressed from very little to extensive (including joint
assessment)/small activities undertaken leading to larger efforts, this included short
term agreements and smaller projects with specific goals.

5.4.4 Neutral Party Involvement
Neutral party involvement in the Pancheshwar dam project was critical for Nepal on two
major counts. The first was the capacity to develop and negotiate with India as an equal
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in terms of knowledge of the substantial aspects of the project, including calculation of
the potential value of benefits accruing. The second, to help ensure an equal capacity to
negotiate with India.
The importance of involvement from neutral parties, particularly in terms of technical
assistance, cannot be underestimated. Whether or not this was actually the case is
debatable, but Nepalese officials felt that lack of technical capacity was a hindrance to
their being able to play a part in the development on an equal footing with India. 28 India
had proven its prowess in developing the natural water resources of its own land and had
well trained engineers and planners to develop the Pancheshwar site (Marty, 2001). The
site was being promoted entirely with the interests of India as a driving force. Nepal felt
they could not even keep up its share of the investigations, let alone conduct its own large
feasibility study. Nepal had neither the staff nor the experience to undertake the planning
and designs that were necessary for the size of the Pancheshwar project that was, at the
time, to be the largest in South Asia (Rahaman, 2005).
Prior to the first meeting of the Joint Group of Engineers (JGE), the Nepalese
government had Canadian advisors assisting in the development of the country‟s water
resources(Marty, 2001). Nepal‟s experience with foreign consultants solidified their
conviction that they wanted to have an international consultant to help protect their
interests. Furthermore, Nepalese argued that unbiased neutral parties would remove some
of the misgivings Nepal had in dealing with India.
Nepal obtained financial aid through the International Development Association (IDA)29
to carry out its investigations of the project in 1989 and studies were concluded in 1992
(Gyawali 2001). These were presented to India, and Nepal requested that the final
studies be carried out with the assistance of international consultants, a proposal that

28

In Water In Nepal, Gyawali writes that in 1984, while the conventional wisdom says “Nepal has an acute
shortage of qualified technical manpower” which explains its short coming for development, the reality is
otherwise. At the time there were an estimated 400 unemployed engineers in Nepal. Likewise it is
similarly accepted as an object of faith that Nepal lacks capital for development, although evidence of
blocked and inefficiently used capital abounds.
29
IDA is part of the World Bank that grants interest-free loans to the poorest countries for programs that
boost economic growth.
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India declined (Marty, 2001). Consequently, the final feasibility studies were again
carried out independently (Gyawali and Dixit, 1999).
In terms of the constructed scale for Neutral Party Involvement, the negotiation process
would score a „4‟, as there was no inclusion of neutral parties on the Indian side, rather a
great reluctance to have their involvement at all.
Table 5.6 Constructed scale for neutral party involvement
Neutral Party Involvement
Scale

Indicators
Technical/financial/mediation

1

Not important - No Neutral Party Involvement

2

Minor Importance - Neutral Party involved in minor way, perhaps observer role only
etc.

3

Limited importance - Neutral party involved but of limited importance.

4

Some Important - Neutral party moderately involved in technical aspects perhaps
some funding etc.

5

Moderately Important - Neutral party involved in financial or technical or mediation
aspects – but with moderate importance (20%-30% financing etc. )

6

Important - Neutral Party involved technically, financially (30%-50%), or with
mediation which assisted the project in an important manner.

7

Quite Important - Neutral party involved technically and/or financially (funding >
50%), with mediation where their involvement was quite important for the
development of and agreement.

8

Significantly Important – Neutral party involvement significantly impacted the project,
either in finance (70%) or technical or mediation.

9

Very important - Neutral Party significantly involved in two of either mediation /
technical and or financial (70%) assistance

10

Extremely Important: Neutral Party highly involved in all mediation, high degree of
technical assistance, and financial assistance (70%)

5.4.5 Engage Relevant Stakeholders
There is no indication that there was much consultation with local communities, except
perhaps in terms of irrigation needs (Marty, 2001). There is no indication that either
government discussed with those families who were to be moved or relocated because of
the Pancheshwar dam (Gyawali, 1996). This is not altogether surprising as it is difficult
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to determine from the reports exactly what occurred at that level of engagement, and, at
that time, local stakeholders did not factor heavily on the policy agenda of either nation.
Ajaya Dixit writes in the forward to Gyawali‟s monograph „Water in Nepal‟ that “while
mitigation for social impacts were often assessed with Nepal‟s hydro-projects, projectaffected-persons rarely were compensated” (Gyawali, 2001). Indeed, Gyawali indicates
that in 1988 the major water development agencies in the region (India, Nepal and
Bangladesh) considered infrastructure development so paramount to development that
attempting to place social and environmental concerns on the agenda were considered as
negativism (Gyawali, 2001).30
Lack of local stakeholder involvement in dam development was consistent with other
projects in the region. The Nepalese government did not even deliver the promised
compensation to a small number of seven families who were relocated due to the building
of the Marsyanghi project in 1989. Also, India has never paid the agreed compensation to
the 77 families dislocated due to the erosion of 86 ha of farmland associated with the
Tanakpur project. However, this is hardly surprising as India has one of the worst
records for forced relocation in the world (Gyawali, 1996).31
Moreover, local concerns are rarely addressed in India and only in extreme cases of
protest are local voices heard (Roy, 1999). In Bihar, where there is a shortage of
irrigation water, activists do not trust the promises of the central water bureau in Delhi to
meet their needs with new infrastructure projects, particularly those involving Nepal:
“They protest against new developments, having lived through the consequences of past
technological choices, though their concerns are however well filtered out by the
hierarchic discourse that occurs around water resources in India, and in Nepal for that
matter” (Gyawali, 1999).
30

“In 1999, I was asked to join a research project involving India, Bangladesh and Nepal to look at water
resource development on the Ganga-Brahmaputra. I was excited by this possibility to further the kind of
idea I had started exploring earlier. However, I soon came to realise the in-depth entrenchment of the
construction led paradigm in all sectors of water including research. My attempts to introduce social and
environmental concerns into the research agenda were rebuffed as 'negativism', while the research
structured without considering these issues was billed as 'forward-looking about development'. Sensing that
the entire enterprise was going to become a hagiolatry for dam-building I chose to bow out after about three
months.” See Gyawali (2001).
31
In May 2006, it was estimated that China would have to relocat some 1.3 million people associated with
the construction of the Three Gorges Dam. www.msnbc.msn.com/id/12880810/
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One canalso recall that prior to April 1990, Nepal was not a democracy, and
consideration of local interests was determined at the highest levels. The development of
the multiparty system allowed critical questioning to occur over public investments in
water resources projects; however, pressure could only be mounted by strong and
vociferous activism that spawned new NGOs (Gyawali, 2001).
Despite the evidence for a lack of stakeholder engagement, care is taken in the Makahali
Treaty to ensure that up to 5% of the water may be diverted for local community use
(Mahakali Treaty, Article 7). Consequently, using the constructed table 5.7 a score of 1.5
is assigned for engagement of local stakeholders.
Table 5.7 Constructed scale for stakeholders
Engaging Relevant Stakeholder Interests
Scale

Indicators
Local

Regional

1

No consideration of Stakeholder issues

No consideration of Stakeholder issues

2

Some effort to consider interests:
informal analysis, limited to no
consultation with stakeholders.

Some effort to consider interests: informal
analysis, limited to no consultation with
stakeholders.

3

Moderate effort: consultation of
stakeholder interests.

Moderate effort: consultation of
stakeholder interests.

4

Good effort: extensive consultation,
involvement in developing policy and
strategies for water use.

Good effort: extensive consultation,
involvement in developing policy and
strategies for water use.

5

Maximum effort to move involve
relevant interests: consultation,
observers in meetings or involvement in
developing positions and negotiation an
implementation strategies

Maximum effort to move involve relevant
interests: consultation, observers in
meetings or involvement in developing
positions and negotiation an
implementation strategies

At the greater regional level, there is no indication that the interests of Bangladesh were
ever considered, even though as part of the Ganges system the Mahakali River waters
flow into Bangladesh. Clearly, the two nations felt that the projects were entirely within
their spheres of concern and jurisdiction with no need to consult downstream users.
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While comprising only 13% of the Ganges basin, Nepal contributes some 47% of its
waters (Dhungel, 2005). The Mahakali River is fourth largest river flowing from Nepal
into the Ganges system, with an annual flow of 658 m3/s contributing about 6% of the
total Ganges flow.32 With the Pancheswar dam set to have a live storage capacity of 6.56
BCM, it has the potential to influence dry season flows of the Ganges (Dhungel, 2005).
Even if one were to argue that the Mahakali contributes little to the Ganges water
entering Bangladesh, the lack of notification does not help promote trust and cooperation
in the region. As McCaffrey advocates, one of the emerging principles in transboundary
water law is “Prior Notification” of large infrastructure developments on an international
watercourse (McCaffrey, 2001): prior notification is a requirement – a general duty of
warning.
With respect to stakeholder involvement at the international level, the Mahakali process
is assigned a score between „1‟ and „2‟, and is therefore given a „1.5‟.

5.5

Commitment to Cooperation

In assessing the functional cooperation between the two states, I draw upon the
agreement itself, and their level of commitment as seen through the lens of operational
management (implementation of the agreement in terms of on the ground management).
Table 5.8 shows two constructed scales for attributing numerical assessments.
5.5.1 Agreement
The terms of the Mahakali Treaty are equitable as regards power generation, and while
not providing for much expansion for Nepal‟s irrigation use, it is more than Nepal could
use in the region. Consideration is given for: in-stream flows (Article 1), seasonal
variability (Articles 1,2, and 3), a joint river commission with strong powers of
recommendation (Article 9), a reasonable dispute resolution mechanism (Article 11), and
32

The major rivers flowing from Nepal into India are the Saptakosi (1550 cumecs), Narayani (1590
cumecs), Karnali (1410 cumecs) and the Mahakali (658 cumecs). Sources are HMGN, Hydrological
Records of Nepal, Department of Hydrology and Meteorology, 15 June 1988; BB Thapa and BB Pradhan,
Water Resources Development Nepalese Perspectives, IIDS/Kathmandu 1995, Ajyaya Dixit, Resource
Endowment and Associated Uncertainty of Water Resources and NK Agrawal: Agriculture and Irrigation
in BB Thapa and BB Pradhan, Water Resources Development Nepalese Perspectives, IIDS/Kathmandu
1995. Quoted in Dhungel, 2005.
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is flexible with respect to local users and their water needs (Article 7) The agreement is
somewhat flexible for adaptation and alteration in that either party is able to request a
review of allocations at 10-year intervals, and the Treaty will be in effect for 75 years
following ratification (Article 12). In terms of the agreement, the Mahakali Treaty scores
an „8‟.
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Table 5.8 Constructed scale for commitment to cooperation
Commitment in Cooperation
Scale

Indicator

Indicator

Agreement

Operational management

1

No formal or informal agreement to
cooperate.

No cooperation at the operational
management level. Minimal or no
commitment of resources by parties.
Parties unwilling to take part in any
meetings or activities.

2

Informal understanding for cooperation

Exchange of information at the
managerial and technical level, ad-hoc
meetings. Ad hoc operational coop.

3

A memorandum of understanding at the
technical and operational level of
management. An agreement to agree in
the future. May include exchange of
information

Structured but limited operational
management, including regular
exchange of data.

4

A basic agreement to cooperate, but
little specifics (no monitoring, no joint
management etc). Limited to exchange
of independent information.

Structured operational management –
including information exchange, all unilateral operations and decision making.

5

A formal agreement in place. Single
purpose agreement, is specific in goals
and actions.

Regular structured operational
management, regular contact, unilateral
operations and decision making.

6

An agreement (single/multiple issue),
dispute resolution, specific targets, no
joint management,

Regular structured operational
management, regular contact, unilateral
operations, unilateral decision making
based on agreed targets.

7

An agreement (single/multiple issue),
dispute resolution, specific targets, no
joint management,

Regular structured operational
management, regular contact, unilateral
operations, unilateral decision making
based on agreed targets (no permanent
joint river body)

8

An agreement (single/multiple issue),
dispute resolution, specific targets, river
protection, Joint river basin agency
(limited decision power,
recommendations only),

Regular structured operational
management, unilateral operations,
unilateral decision making based on
agreed targets, greater integration from
a permanent joint river body.

9

Agreement including dispute resolution,
specific targets, monitoring and
verification, river protection, flexibility for
changing conditions, joint river agency
to direct policy (limited operational
decision making),

Regular and integrated operational
cooperation, unilateral operations,
integration with a joint river agency that
has power to make recommendations
and direct policy, but limited authority in
operational management.

10

An agreement based on equitable and
reasonable utilisation with enforcement

Regular and integrated operational
cooperation from a joint river agency
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Commitment in Cooperation
mechanisms, dispute resolution,
monitoring and verification, specific
goals and targets, adequate protection
of watercourse, prior notification,
including relevant stakeholders,
flexibility for changing conditions, joint
river agency, with decision making
authority on operations and policy

that has extended power and authority
in operational management. Joint
operations.

5.5.2 Operational Management
In assessing the operational management of the Mahakali Treaty, one may recall that
little or nothing concrete has been achieved since the agreement was signed in 1996. At
various times, both Indian and Nepalese officials and ministers have voiced continuing
support for the agreement, and they have managed to agree on a new site; however,
neither country has been able to put forward their detailed project report.
Major problems remain outstanding. Key concerns include: the burden of funding for the
project; water allocation for irrigation and the resulting benefits associated with it; and
the pricing system for the power generated. These issues will remain thorns unless novel
ideas for discussion and dialogue emerge. During the negotiation and consultation phase
of the treaty, the concept of using informal or academic links to help promote cooperation
was rejected. More recently, however, research institutes have intensified the process of
helping their respective governments arrive at a common meeting ground (Sen, 2004).
The Centre for Policy Research (India) and the Institute for Integrated Development
Studies (Nepal), which carried out a two-phase study on the Treaty, have suggested that a
mechanism for regular political contact should be institutionalised (Sen, 2004).
While big dams are still seen as an acceptable solution to power and irrigation issues,
despite growing interest in alternatives, it is interesting to note that the site of the
Pancheshwar dam has been moved further downstream, in part to accommodate local
community interests. While no documentation has been found to suggest that there have
been extensive surveys conducted, one can only conclude that decision-makers are
addressing stakeholder concerns in a new way.
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The Treaty has been in force for well over a decade; however, the Mahakali River
Commission, or an equivalent body, has not been established. Technical meetings
concerning the project occur under a Joint Commission on Water Resources, which meets
sporadically to discuss all Nepal-India water resources. If the operation of the Tanakpur
Barrage is any testament to functional cooperation, Nepal continues to argue that Indian
operations of the structure do not benefit her, and they have never worked out the
technical and other details of the irrigation water to the Dodhara area in Nepal as
provided for in Article 4 of the Mahakali Treaty.
Since the signing of the Mahakali Treaty, both Nepal and India have funded their own
involvement in its operation. Meetings of the JCWR, working groups that have been
established, and completed studies all indicate a commitment and interest in joint water
resources between Nepal and India. However, considering that bodies agreed upon under
the Mahakali Treaty have yet to be established, the poor exchange of information and
dialogue, the continued generalisation of issues at meetings, and that no „detailed project
report‟ has been developed suggests that the countries are not entirely committed to its
development.
Post-treaty operational management and coordination would therefore score „1‟.
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5.6 Conclusion
Table 5.9 is a summary of the quantitative analysis conducted using the analytical
framework developed in Chapter 3.
Table 5.9 Assessment of the Mahakali River Treaty

#

Basin

Agreement

5

Mahakali R.

Mahakali Treaty

Context

Basin
A
5

3.5

Process Mechanisms

RG1 RW1

4.8

Pre-consultation/ negotiation/ treaty
implementation phase
1950-78 / 1978-96 / 1996-2006

4.2

A

Regime Effectiveness

BI

IE

SC

NP

S1

S2

Co1

Co2

RG2

6.5

3

2

3

1.5

1.5

8

1

4

RW2

2.68

Note: not all tables are in scales of 1-10.
A
The results for these columns rely upon interpretation from the Transboundary
Freshwater Dispute Data Base and transposing information from the BAR scale using
the log powers discussed in Appendix B. An example of the calculations is done for the
Mahakali, Appendix D.
Context
A-Table 3.3 - Problem type: asymmetry of interests
RG1 -Table 3.4 - Relationship between parties in general prior to negotiation
RW1 -Table 3.5 - Relationship between parties over water prior to negotiation
Process Mechanisms
BI-Table 3.7 - Balancing incentives
IE-Table 3.8 - Information exchange
SC-Table 3.9 - Stepwise cooperation
NP-Table 3.10 - Neutral party involvement
S-Table 3.11 - Stakeholder engagement (1- local / 2- regional)
Functional Cooperation
Co-Table 3.12 - Commitment to cooperation (1- agreement / 2 – operational
management)
RG2-Table 3.4 - Relationship between parties in general after treaty is signed
RW2-Table 3.5 - Relationship between parties over water after treaty is signed

In examining the initial context (asymmetry of interests, general relationship, and water
relationship), the symmetry between the interests going into the negotiation was
estimated to be moderate at 3.5 out of a possible 5. This would suggest that the
„consulting and negotiating‟ should thus be only moderately difficult, as major interests
are „common‟, in terms of flood control, irrigation and power generation. The disparity
lies only in defining the relative benefits and costs. This is very different from the
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situation of the Rio Grande where upstream use is directly restricting downstream use, for
instance.
In assessing how relationships have altered over time, by comparing column B with
column J, the overall or general relationship is estimated to have declined from „4.8‟ (out
of 5) to „4.0‟. As mentioned in section 5.2, this is in keeping with our knowledge of what
had transpired between the nations and the decrease (deterioration) in relations,
particularly during the 1990s. From the 50s and into the 70s, Nepal and India enjoyed a
high degree of integration, with the 1950 Treaty of Peace and Friendship setting the tone.
Throughout the late 1980s, Nepal sought other trading partners and improved relations
with China. India responded by closing its borders with Nepal in 1989. Interestingly, the
border closure almost coincided with the completion of the Tanakpur barrage. Despite the
relatively poor relations, the treaty implementation phase was potentially promising with
the nascent democracy in Nepal but was generally overshadowed by unstable
governments and the Maoist rebel movement until 2006.
The water relationship fared worse, as is shown by comparing column C with K where
there is an estimated decline from 4.24 to 2.68 (Table 5.9). The pre-consultation phase
was dominated by the mostly positive joint developments of the Koshi, the Gandak, and
the signals leading up to the Chandra project. It should be noted that the Chandra project
was not included in the calculations of the pre-consultation phase, as it occurred on April
7, 1978, after the consultation and negotiation phase began. While the post-negotiation
phase was initially dominated by the good will generated by the Mahakali Treaty, few
positive signs were discernable afterwards, and several official complaints were issued
immediately regarding water use at Tanakpur and the Kalipani region. The negotiation
phase, while commencing with the Chandra agreement and ending with the Mahakali
Treaty, is marred by the illegal building of the Tanakpur. Moreover, leading into the
Mahakali agreement, there was a growing perception that Koshi, Gandak and Chandra
were all inequitable, as far as Nepal was concerned, and this attitude of caution with
regards to trust with India persisted into the 21st Century.
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Figure 5.3 shows the general relationship (small dashed line) and water relationship
(heavy dashed line), along with the individual water events. Note that the values of the
general relationship are taken from section 5.3 and based on Table 5.2, which ranges
from 1-5 and are, thus, conveniently plotted along the same axis as the BAR scale
ranging from -7 to +7. In this case, as no water events were less than -4, the scale is from
-4 to +7. The water events are found in Appendix C, and the calculations for the average
of the events are found in Appendix D.
It can be noted that there has been a marked decline in the water relationship with respect
to the general relationship: the water relationship has declined some 36% while the
general relationship has declined by 17%, indicating the former has been adversely
affected to a greater extent than the latter. The substantial decrease in water relations
justifies a closer examination of the process mechanisms for cooperation that occurred
during the negotiation and consultation phase of the water relationships in order to
investigate this disparity.
India‟s key objectives are almost entirely based on increasing benefits to themselves and
minimizing their costs. Their lack of data regarding irrigation benefits illustrates that
they wished to downplay the potential benefits, as they would then be forced to pay more
to implement the project. India‟s wish to increase trust and cooperation, while evident
from their numerous statements, is not evident by their actions, such as: constructing
Tanakpur, withholding information, and insisting that they be in charge of conducting all
the studies.
Nepal‟s key objectives are far more complex. Beyond the incentives common with India,
Nepal wanted to be certain that its sovereignty was maintained, and be able to adequately
address whether or not the project‟s benefits for the people of Nepal outweighed the
losses and thus balance incentives and equity; in addition to repairing the lost trust with
India regarding previous joint hydro-projects (Gyawali and Dixit, 1999; Dhungel, 2005).
Nepal was also concerned with increasing its knowledge of both the technical and of
substantive issues, and, thus, be better able to determine and negotiate equity. Clearly,
Nepal also wanted to not only minimise its costs, but also reduce the costs of joint

262

Chapter 5: In Depth Analysis Using the Framework: A Case Study of the Mahakali River Treaty

operation and, hence, pushed for the Pancheshwar Dam Authority as a body independent
of governments.
Figure 5.3 General and water relationships between India and Nepal
Treaty
Implementation

Consultation &
Negotiation

Pre-consultation

Koshi

Chandra
General
Relationship

Gandak
4.8

Mahakali
Treaty

Water
Relationship

4.0

3.52

4.24

BAR Scale

2.68

2005

2000

1995

1990

1985

1980

1975

1970

1965

1960

1955

Tanakpur Barrage finished (89)
with subsequent non-ratified
agreement in 91 and 92

When reviewing the process mechanisms in Table 5.9 (Col D to H2) used to promote
cooperation in the Mahakali, almost all fall at 40% or below of their possible scores. The
exception is balancing incentives (Col D), which scores 65%. While balancing incentives
is critical in situations of asymmetric interests such as this, the lack of information
sharing (Col E) served to undermine its effects. The particularly low score for
information sharing (Col E) greatly reduces the ability to increase trust, which was one of
the primary goals of the Nepalese government, as well as ensure equity in terms of
benefit sharing and associated project costs.
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Stepwise cooperation (Col F) also scored low, hindering the building of trust, and India‟s
lack of technical assistance or training of Nepalese did nothing to increase Nepal‟s sense
of equality. An opportunity was lost when India failed to invite Nepal to send engineers
to learn or to assist with the building of the Tanakpur Barrage, particularly when they
realised the need for Nepalese approval to finalise it. It is interesting to note that
currently, a more stepwise form of cooperation is being undertaken with both the
development of smaller research and topic groups, as well as through promotion of
academic and informal institutional linkages. Stepwise cooperation did not proceed
during the negotiation phase, and, indeed, did not serve to increase trust or gain approval
from other stakeholders. While this is likely a result of good fortune, as opposed to
design, it bodes well for assisting with information exchange in future developments.
The use of neutral party involvement (Col G) scores 40%, as only Nepal benefited from
their involvement, extensive though it was in terms of technical input. Evidence suggests
that Neutral Party intervention helped assuage Nepalese concern over Indian power
negotiating, and increased Nepal‟s technical capacity to both plan for hydro-development
projects and to negotiate agreements (Marty, 2001). In the face of Indian reluctance,
however, one must question if greater involvement from a neutral party would have been
able to further develop cooperation between the two countries? Clearly, in a case like the
Indus where the World Bank assisted in the financing of the infrastructure projects, such
intervention and assistance may ensure more complete implementation of a treaty.
However, it is important to consider that when neutral parties become increasingly
involved as project proponents, they become stakeholders themselves; this can skew the
perception of cooperation between the principals. Had a neutral party had been willing to
bank-roll the Mahakali process and finance the construction of the Pancheshwar, more
would have likely been accomplished by 2008. However, India might have been more
reluctant to engage in the process due to a perceived lack of control.
The very low score for local stakeholder engagement (Col H1) of 30% is perhaps less
illustrative of the failure to implement the Mahakali treaty. Other treaties between India
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and Nepal had been implemented with little to no stakeholder involvement (Gyawali,
2001). However, stakeholder opinion may gain more influence as time passes and
awareness of their importance in decision-making in the region increases. While the
celebrated activist and author, Arundhati Roy, suggests that little consideration is
generally given to local issues in India (Roy, 1999), it is encouraging to note that the
countries have agreed to a site for the Pancheshwar dam that considers the interests of
local communities. Indeed, local voices are taking a greater part in development. Local
controversy and environmental concerns have stalled the large Tehir dam for several
years. While they have not been able to stop many dam projects, activists have been able
to slow their development and ensure some care is given to local social and
environmental concerns.
In the long-term, India may be forced to approach the management of the GangesBrahmaputra system jointly with Nepal, Bhutan and Bangladesh to solve water issues of
flooding, irrigation and power generation in the region. In many ways, the three smaller
states should consider entering into a joint relationship sooner, rather than later. The
increased bargaining power that the Association of South East Asian Nations (ASEAN)
has with respect to Chinese ambitions, particularly over marine resources, indicates the
advantage of coalescence of small states to balance a regional power.
Finally, it is questionable whether the Pancheshwar Dam will ever be built. Key
incentives may change even if the countries adopt stepwise cooperation and encourage
greater stakeholder engagement. When the Mahakali Treaty was signed, Uttar Pradesh
was the Indian state where the main benefits were to occur,but a new state, Uttaranchal,
was formed from part of Uttar Pradesh in 2000 and is now a stakeholder. The proposed
flooding will be in Uttaranchal, while all the irrigation benefits will be in Uttar Pradesh.
The authorities of the former may be less enthusiastic to flood its agricultural area to
supply irrigation water to the latter without compensation. (Gyawali, 2001).
Furthermore, while big dams are still on the administrative agenda for India, other dams
such as the Tehir are set to supply over 1.1 million hectares and augment a further
700,000 ha of irrigation land in Uttar Pradesh (Sunil, 2002); leaving Pancheshwar to be

265

Chapter 5: In Depth Analysis Using the Framework: A Case Study of the Mahakali River Treaty

moot for the time being. As seen with the Mahakali, lack of specification in key interest
areas and neglect of hydro-politics do not bode well for advancing cooperation.
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The sage’s transformation of the World arises from solving the problems of water.
Lao Tzu

6.1 Discussion and Conclusions: Chapters and Field of Study

The chapters of this thesis: illustrate a rational need for greater cooperation in
international river management, identify key process mechanisms to enhance regime
formation, create a framework for assessing those mechanisms, and test the applicability
of that framework. Independent practitioners and academics applied the framework to
five different river basins to ensure its versatility in a number of situations. The
consistency in the responses by the five practitioners in its application to the Columbia
River illustrated that the framework is intelligible and reasonable. Finally, the in-depth
application of the framework to the Mahakali River illustrated that analysis using
framework attributes provided sufficient detail to describe the major elements of regimebuilding associated with that basin. The use of the framework as a comparative tool is
further illustrated later in this Chapter through a discussion of the development of the
Mahakali and Columbia River treaties.
6.1.1 The Need for International Cooperation
Managing the world‟s international rivers is becoming increasingly difficult: climate
change, pollution, increasing pressure from users, shifting societal values, and differing
jurisdictions all converge to challenge decision-making. Climate change predictions
suggest that hydraulics of some of the major rivers could alter dramatically (Manabe,
2003;Arnell, 2003b; Nijssen, O'Donnel, Hamlet et al., 2001). Moreover, many of the
most populated and water-scarce basins, such as the Indus, Brahamaputra, Mekong, and
Nile, amongst others, are anticipated to experience decreases in annual runoffs (Arora
and Boer, 2001a). Temperature increases at high altitudes cause evaporation rates to rise
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and temperature related glacial melt is proving to be exponential not linear (Schindler,
2003), as seen, for example, in the dramatic increase in the rate of ice loss in Tibet over
the last decade (UNESCO-WWAP, 2006). The effects of these high altitude alterations
will be manifested throughout the course of basins; in many situations, glaciers serve to
help regulate flow in warm seasons by continually melting and releasing water. As river
systems often terminate in large delta areas, the problem of sea-level rise associated with
both water expansion and polar ice melt will exacerbate the effects of increased flooding
and make living in low delta areas, such as the Netherlands and Bangladesh, increasingly
difficult.
The increased possibility of instability associated with alterations in hydraulic cycles has
been noted by many of the world‟s prominent leaders. What was so remarkable about
United Kingdom‟s Minister of Defence John Reid‟s statement, in February of 2006, was
not that climate change may spark water conflicts between nations, but that British armed
forces must be ready to tackle the ensuing violence (Independent, 2006b). However, it is
highly unlikely that the Minister was referring to potential concerns regarding the Lough
Erne system that the United Kingdom shares with Ireland.
Even with predicted improvements in water efficiency, particularly in agriculture,
societal pressure through increased population and through increasing consumption/per
capita is envisioned to outstrip even the anticipated effects of climate change (Seckler,
Molden and Barker, 1998; Vörösmarty, Green, Salisbury et al., 2000). Over the last 50
years, the global demand for water has tripled, while the water availability per person had
decreased by 50% (Postel, 1999). Moreover, we are, individually, using increasingly
quantities of water. The world's six billion inhabitants are already appropriating 54 % of
all the accessible freshwater contained in rivers, lakes and underground aquifers
(UNESCO-WWAP, 2006). Based on population predictions and current rates of
consumption, by 2025 humankind's share is estimated to be 70 % (Wateryear, 2003).
However, consumption rates are not static: they are on the rise, with some regions like
Africa expected to have a three-to-ten-fold increase in use per capita over the next quarter
century (Vörösmarty, 2000).
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Traditionally, one of the ways humans have adapted to insecurity associated with variable
hydrologic cycles is to build storage. There are some 45,000 large dams (15m or higher)
throughout the world (Leslie, 2005; Postel, 1999); the vast majority of these are in
temperate developed countries where, ironically, they are least needed, in a hydrological
sense. Assuming that developed countries have built their dams where they are most
useful, examining where they have chosen to build them is instructive in assessing needs
on a global scale. While dams have been built for the express purpose of energy
generation, the majority are either multipurpose or have been built for water supply
storage (Leslie, 2005).
In temperate Europe, rainfall is relatively regular, and there is natural regulation through
lakes, groundwater storage and wetlands. Over 40 % of runoff is available for productive
uses due to this natural regulation. In the semi-arid Iberian peninsula, the situation is
dramatically different, with under 10 percent of runoff available through natural
regulation (IBRD, 2004). The responses have been logical - Spain and Portugal have 150
times more storage capacity per person than do France, Germany and the United
Kingdom.1 Conversely, developing countries are ill-equipped to deal with climate change
through infrastructure. Many developing countries have as little as 1/100th as much
hydraulic infrastructure as do developed countries with comparable climatic variability
(IBRD, 2004). Dams, however, translate to shifts in hydraulic flows which many basins
are not institutionally able to accommodate, thus, increasing the possibility of dispute and
conflict over water resources. This will be particularly important in Africa where the
majority of large river basins are international in nature.
Pollution is left out of the „mass-balance‟ equations associated with water scarcity. While
water is a finite but renewable resource, pollution can render a water source „unavailable‟
for all intents and purposes. In March 2006, the United Nations World Water Report 2
detailed many of the issues facing our global water resources. Pollution such as organics,
pathogens, nutrients, salinization, acidification, heavy metals, toxic organics, thermal and
sediment from human activities have all reduced our available water resources
(UNESCO-WWAP, 2006). What is also clear is that groundwater sources, once polluted,
1

From Spain, Ministry of Environment. 2000. Libro Blanco del Agua en España. Madrid, quoted in
IBRD, 2004.
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may take decades or even centuries to „clean,‟ with surface treatment often both
expensive and difficult. The emergence of the „polluter pays‟ principle and the „no harm‟
principles in international law illustrate the growing importance of pollution and
contamination in environmental issues over the last half century. Their inclusion in the
1997 UN Watercourses Convention (Article 7) is testament to the importance of pollution
in transboundary waters and emphasises the interdependence between states over shared
water. However, their effectiveness remains questionable, both in terms of compensation
or, more importantly, as a deterrent.
River systems are hard to manage. Systems as complex as rivers require a degree of
understanding and flexibility that few developed countries display. Decades ago, instream flows were determined to be beneficial for both aquatic species and ecosystem
health and are often standard in determining dam operations (Postel and Richter, 2003;
Holmlund and Hammer, 1999). However, we are only recently beginning to understand
how events like flooding are integral to the ecosystem stability associated with river
systems (Poff, 2002). Moreover, each system is uniquely formed such that the host of
aquatic species, the hydrological regime, and the physical geography are intertwined.
Over the last decade, the importance of salmon in the West coast of North America has
been linked to oceanic nutrient supply, particularly phosphorus, upon which the forest
systems depend (Larkin, 1997). Dams such as the Grand Coulee in Washington
effectively eliminate this nutrient source from higher elevations.
These inherent complexities are further complicated at the international level, hindering
an holistic basin-wide or integrated approach to management (Young, 2002).
Consequently, though the level of knowledge and understanding about ecosystem
dynamics increases, action at the national level lags, and action at the international level
trails far behind. Indeed, the greatest obstacles to effective river management are
political (Bernauer, 2002). As most international rivers are not currently managed
effectively (Giordano and Wolf, 2003), the future does not bode well in the face of
climate change, pollution, and increasing demand.
Scholars have determined that water can be both a point of conflict or a stepping stone for
cooperation. Some argue in favour of scarcity forcing conflict (Gleick, 1992; Gleditsch,
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Owen, Furlong et al., 2004; Hayes, 2003), while others suggest shared water compels
cooperation as war over water is neither strategically rational, hydrographically effective,
nor economically viable (Yoffe, Wolf and Giordano, 2003, Wolf, 1998). However, even
those who believe that water is a focal point for cooperation agree that when changes
occur in a basin that exceed the capacity of the institutions to deal with that change,
tension increases and conflict becomes more probable (Wolf, Stahl and Macomber.,
2003). Finding that both conflict and cooperation are exacerbated in extreme
hydrological conditions suggests that as change in a basin occurs, it will be the
institutional cohesion that will determine whether the states fall into conflict or rise to
cooperation.
Water security and its impact on international river management is further challenging
traditional notions of sovereignty, as interdependence between nations increases
(Elhance, 2000). Flood prevention in Moazambique is greatly dependent upon storage
facilities outside its boarders (Sadoff and Grey, 2002). Pollution levels are dependent
upon upstream inputs and result in downstream countries influencing action in upstream
countries, as seen in the Rhine. Moreover there are many countries which depend upon
sources external to their boarders for water; Egypt being the extreme case where over
97% of its water comes from outside its borders (Allen, 2001).
Ultimately, it is unclear how far interdependent cooperation could be taken. That would
greatly depend upon the relationships between the parties concerned. Considering how
much influence India‟s Farakka barrage can have on Ganges flows in Bangladesh, it must
be questioned how much control the latter country should have over its operations?
However, control comes with obligations; indeed, if the gates at Farakka were washed
away due to negligence, the possibility of which has been suggested, then what
responsibility does Bangladesh have for helping to maintain the Indian barrage? The
interdependencies between countries sharing water resources means that interdependent
cooperation is essential to manage resources in an adaptable and sustainable manner.
Developing a cooperative regime must be the starting point for many of the basins
lacking effective management. In a world where national sovereignty is generally
viewed as paramount, cooperation is not a given corollary of interdependence; it must be
fostered.
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6.2 Application of the Analysis Framework

Even in basins that have developed cooperative institutional structures, there is great
disparity in their effectiveness. It is reasonable to assume that states enter into agreements
because they perceive mutual benefits in doing so. Why then, are some regimes so
effective while others in similar circumstances remain, for the most part, text on paper?
The answer likely lies in their institutions and the foundational processes through which
they were created.
Creating and balancing incentives, information exchange, cooperating in a stepwise
manner, involving neutral parties, and engaging relevant stakeholders were identified as
important factors in the development of stable and effective regimes in Chapter 2.
Chapter 3 describes the framework developed to test their importance under different
circumstances and is based on 11 attributes in three categories: the context represented by
the pre-consultation phase; the process represented by the consultation and negotiation
phase; and the effectiveness as described in the treaty implementation phase. The
framework was specifically designed to allow quantitative analysis to be conducted
parallel to qualitative assessments using a „case study‟ methodology and the use of
constructed tables for measuring attributes.
6.2.1 Conclusions Regarding Methodology of Interviews
The framework was applied through a series of interviews of practitioners and academics.
Eight people in total were interviewed and asked to apply the framework to a basin of
interest. The interview process consisted of a briefing session followed by a structured
series of questions based on constructed scales. Five practitioners were interviewed with
respect to the Columbia River Treaty, and three other practitioners and academics were
interviewed with respect to the Mekong, Danube and Palestinian Aquifers. The Mahakali
was analysed in detail, as part of this thesis, through literature and document reviews as
well as personal communication with Nepali and Indian experts as described in Chapter
5.
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While the interview process proved effective in general there were short comings with
respect to the number of people surveyed and the lack of academics among them. The
pre-interview briefing session (approximately 40 minutes) proved effective in
establishing the reasoning and manner of questions, the use of constructed scales, and to
gain general information and impressions regarding the treaty under discussion. The
structured interview was also effective in being able to cover a large amount of ground in
a relatively short period. Most interviews were 30 minutes in length.
There were three open-ended questions at the end that addressed the overall utility of the
framework and its ability to adequately describe key characteristics of regime formation
and effectiveness. These questions were essential in helping to assess whether or not the
framework would be useful to be employed in a larger study, and what modifications
should be made to it. These are discussed in detail in section 6.2.2 below.
The small number of people surveyed limited the confidence of the findings in terms of
the applicability and utility of the framework. Moreover, it meant that only initial
observations could be applied to transboundary water management. Also, because of time
limitations, no interviewee was asked to apply the framework to more than one basin,
which limited their ability to comment on its utility in cross-basin comparisons. Despite
these shortcomings some solid conclusions regarding the framework emerged and have
helped to inform future work in the area.
6.2.2 General Conclusions in the Application of the Framework
During the interview process the framework was assessed through three open-ended
questions relating to:
i.

The simplicity of the framework in terms of being able to follow the questions
and reasoning;

ii.

The ability of the framework to adequately describe the fundamental
characteristics of regime formation, with particular attention to the role of the
process mechanisms; and

iii.

What improvements could be made to the framework.
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6.2.2.1 Ease of Use
There was a general feeling amongst the participants that the framework was
understandable and comprehensible. The pre-interview briefing allowed for sufficient
time to be able to explain both the reasoning of the analysis as well as discussing details
about the treaty in question. Those with previous experience using constructed scales for
Water Use Plans at BC Hydro, found the framework fairly easy to navigate. Several,
others required more time to understand the concept behind their use. Consequently, the
line of reasoning and use of constructed scales would require greater explanation were it
to be used as a web-based survey without the benefit of an interviewer.
Use of the constructed tables had both advantages as well as limitations. There was
consensus among those practitioners and academics interviewed that applying a
structured scoring to the analysis of basins forced a more rigorous approach to the
qualitative aspects of analysis. The use of ranks was seen to enhance the degree of
analysis for the overall quantitative nature of the analysis. This was evident from the
questions following the use of each constructed table where participants were asked to
explain and justify their choice of ranking.
While interviewees were not asked to apply the framework to multiple basins, those with
a background and knowledge of different basins mentioned the utility of using such a
structured approach to do so.
Several interviewees were initially uncomfortable with the notion of using a rating
system to describe something as complex as institutional analysis. Nevertheless, by the
end of the structured portion of the interviews they all acknowledged its utility in terms
of standardising the process to arrive at more defendable conclusions. Several mentioned,
however, that there should be caution made in extrapolating generalisations, as there was
not room in the current framework to describe nuances or unique characteristics of
different basins.
At least two of those interviewed noted the difficulty in determining an actual score while
using some of the constructed tables as they felt the rankings were not entirely discrete.
This will generally be a problem when constructed scales provide an assessment of
factors which cannot be measured and thus must be „described‟ using predominately
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qualitative means. The constructed scales used two or more indicators to assess the
overall attribute, and, in some instances, the indicators fell into two separate scores. For
example, when assessing the general relationship between Israel and Palestine, it was
difficult to determine the relationship as the trade relationship is rather high, with
virtually all of Palestinian products either being sold in Israel or having to pass through it.
Conversely, in terms of diplomacy there are few states which have such acrimonious
relationships. Similarly, when looking at the text of some agreements, some will be
advanced in setting up a joint commission (score 7) but may not have a dispute resolution
mechanism (score 6). In these situations, the qualitative descriptors should be used as an
overall guide to assessment. The ultimate goal remains the ability to assess across basins
for comparative analysis. For example, the development of the Mekong agreement with
that of the Nile.
Finally, the use of constructed scales relies to some extent on both the judgement and
subjectivity of those being interviewed. While scales are designed to be as detailed as
possible to reduce subjectivity of the responses, its elimination is not possible. If it were
then interviews would not be needed and the attribute could simply be measured.
6.2.2.2 Versatility in Describing Regime Formation
The framework was applied by practitioners and academics to: the Columbia River,
regarding the Treaty Relating to Cooperative Development of the Water Resources of the
Columbia River Basin; the Mekong River, regarding the Agreement on the Cooperation
for the Sustainable Development of the Mekong River Basin; the Danube River, regarding
the Convention on Cooperation for the Protection and Sustainable use of the Danube
River; the Jordan Aquifers, regarding the Article 40, Annex III of the Interim Agreement
on the West Bank and the Gaza Strip; and the Mahakali River, regarding the Treaty
Between His Majesty’s Government of Nepal and the Government of India Concerning
the Integrated Development of the Mahakali River Including the Sarada Barrage,
Tanakpur Barrage and Pancheshwar Project.
The analysis framework generally proved successful in identifying the key elements of
regime formation. It was evident that the use of the analytical framework alone will not
explain singularities and uniqueness of individual basins; however, it was never designed
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to do so. It was developed to identify the major factors and contributors to the process of
effective regime development in any situation. How those elements would be applied,
and what additional factors might be influential would naturally be dependent upon the
specifics of the basin setting.
In addition to the five process mechanisms identified, linkage to other agreements was
considered as an element in enhancing effective transboundary water agreements. It is
acknowledge that there are situations where water agreements are assisted through
leveraging the existence of a larger economic forum, such as the European Union in the
case of the European Water Directive. However, it was reasoned that this would more
appropriately fit under the assessment of general relationships. While decision-makers
may be able to leverage larger economic agreements to assist the promotion of
transboundary water management, it is the exception as opposed to the rule. It is unlikely
that one could consider developing a larger framework agreement or create an economic
trade community as a means to enhance water cooperation, whereas exchanging
information is relatively simple.
Leveraging may also be expressed through association with a larger framework
agreement, such as the case of the Palestinian Aquifers where the water agreement,
Article 40 of Annex III of is connected to the Interim Agreement on the West Bank and
the Gaza Strip. This however, was felt to more appropriately dealt with through the
creating and balancing of incentives by the creation of a „package of benefits‟.
Flexibility was forwarded as an important element in the process of developing an
effective regime. When analysed, the important aspects of flexibility related to the ability
to alter the course of negotiations to adapt to new conditions or new information. These,
however, are related to adequate exchange of information and properly balancing
incentives, where one of the incentives may be to proceed in a flexible manner. This is
different from the desire to proceed in a stepwise fashion, which is based more on the
desire to not over extend development resources and capacity, and to built trust between
the parties. Despite being related to information exchange and balancing incentives,
flexibility, there is merit to consider its incorporation as a separate mechanism in any
future framework.
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6.2.2.3 Enhancing the Framework and Survey
One of the principle suggestions to enhance the survey was to provide an opportunity to
comment on the nuances and singularities of a particular question if needed, or on the
basin in general. For example in the case of the Danube, there was an existing
commission for navigation which greatly enhanced the dialogue around pollution
prevention. It was felt that the significance of this was not adequately dealt with in terms
of rating the context in terms of the symmetry of interests, and the general and water
relationships. Also, in the case of the Columbia River participants felt that there were
various competing interests in Canada, such as the pro-development stance of Primier
Bennett wishing to sell power to the US, and the Federal policy on not exporting energy
(Krutilla, 1967; Loo, 2004; Le Marquand, 1977).
A second suggestion was to consider certain questions for specific genres of
specialisation. For example, the questions relating to general relationship and integration
of parties might be suited to political scientists, economists, and/or historians; the
question relating to the obligations and details of the agreement itself might be better
suited to lawyers; and the assessment of the operations would be better suited to
practitioners. While there is merit in this concept, separating out the various sections of
the framework for different scholars would increase the complexity associated with
conducting interviews and assessing basins. Moreover, those people chosen for
interviews were also chosen because of their broad knowledge of the issues as well as
their in-depth knowledge of particular aspects of the treaties.
In its current form, the framework requires greater clarity when introducing some of the
constructed scales to avoid misinterpretation. This was particularly evident when experts
were asked to assess stepwise cooperation in the context of the Columbia River. They
were unsure as to whether the use of the IJC and their engineering and fact finding
process should be considered as part of stepwise treaty development or not. Should the
framework be used on a web survey such nuances would need to be explained for each
basin under survey.
A final comment, was that the table titled „asymmetry of interests‟ should be titled
„symmetry of interests‟. It has greater rational in terms of the scoring where a high score
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means similar interests. This aspect has been taken into consideration when looking at
future use of the framework.
6.2.3 Consistency of Replication in Applying the Analysis Framework
The only case were multiple interviewees applied the framework to the same basin was in
the case of the Columbia River. Consequently, conclusions related to assessing the ease
of replication are based on only five people and are limited to one basin. The small
number interviewed means that there is less confidence in determining outliers, while the
limitation of only assessing one basin will affect highlighting questions which need
greater clarity or are difficult to apply in most situations. For example, while there was
confusion related to how to assess stepwise cooperation in the development of the
Columbia River Treaty, the same might not have the case when applied to the Danube
where it has already been identified as an element assisting treaty formation in that basin
(Linnerooth, 1990).
In assessing the Columbia River Treaty, the responses associated with stepwise
cooperation the ranged as much as 40% of the possible scale. As explained in Chapter 4,
however, much of this was due to the confusion as to whether or not the work of the IJC
could be considered as part of the stepwise process, and the geographic scope of stepwise
cooperation as Canada and the US were engaged in other water negotiations. This raised
in interesting issue for consideration, as it was assumed that geographic factors or water
relations external to the basin in question could be considered under the general and
water relationships to describe the context. However, the context description does not
take into consideration the fact that the negotiation and consultation time can take as
much as 20 years in the case of the Columbia River Treaty. Consequently, there is an
important element associated with linkage and inter-dependence with other treaties that
may need to be addressed.
A variation of 40% of the possible scale was also seen with respect to creating and
balancing incentives. The difference of opinions is due to a different appreciation for the
efforts made to address each other‟s interests during the negotiation and consultation
phase. Some interviewed felt that a tremendous level of effort was made, in particular to
accommodate Canadian interests, and rated the process 9 out of a possible 10. Others
282

Chapter 6: Summary and Conclusions

felt, however, that there was a great deal of positioning, even to the extent of using the
threat of diverting the Columbia. This difference in responses of the interviewees reflects
the difference in opinions of scholars where some felt it was generally a successful and
balanced agreement (Sewell and Utton, 1986) while others felt it was less than equitable
(McDonald, 1993; Krutilla, 1967). Interestingly enough the overall score of 7.2 seems to
reflect the general tenor of more recent scholars on the subject (Baker, 2010).
A high variation in responses was also seen when assessing the symmetry of interests.
The responses ranged between a high of 4.9 and a low of 3, representing 40% of the
possible scale. Because all but one of the responses were 4 or greater, the average was 4.2
which is quite high. This is supported by literature, where the countries‟ interests have
been assessed as a very low level of difference, and therefore relatively high level of
similarity (Mandel, 1992)
Conversely, the ratings on information sharing ranged only by a factor of 20% with a
high average score of 9 out of 10. This was generally attributed to the work of the IJC
which is has generally been supported by most scholars (Swainson, 1979; Bankes, 1996;
Krutilla, 1967; Mandal, 1992; Le Marquand, 1993). Likewise, the importance of the
involvement of neutral parties also ranked highly (7.2) and with little variation among
interviewees (20%) for the same reason. This was similar to the assessments of the
general relationships, both prior to and post negotiation, which varied only by 20% of the
possible score.
In examining stakeholder participation, there was general agreement of how regional and
local stakeholders were consulted. Interestingly enough while the average score
associated with regional consultation was relatively high (4.1 out of 5) and the average
score associated with local consultants was relatively low (1.9), in both cases there was
little variation between the respondents. The scores ranged only 10% of the possible
ranging indicating the greatest agreement amongst the respondents.
In assessing the agreement itself and the operational management of the agreement
responses varied by 20% and 30% of the scale respectively. Both scores were relatively
high with averages of 8.2 and 9 respectively. The larger variation associated with the
operational management is curious as those working with the Canadian entity responsible
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for implementing the treaty, and presumably the greatest knowledge, gave the highest and
lowest scores. There is little way to explain this other than personal assessments can vary
depending upon the expectations, and one respondent felt that the treaty was not being
implemented as well as it might as it continued to accommodate interests which were not
in the original treaty.
In general, the responses were similar with seven out of 11 questions having only a
variation of 20% or less of the possible scale. However, three of the questions had a
variation of 40% of the possible scale. While the fact that there will always be
differences in responses cannot be avoided, those questions with high variability should
be developed more carefully and the constructed tables reworked to reduce disparity in
understanding if they are to be used in a web survey. Furthermore, as more people are
surveyed outliers, which affect the overall range of scores given, will have less impact on
the final average score.
6.2.4 Comprehensiveness of the Analytical Framework
Both Chapters 4 and 5 illustrated that the framework was able to accommodate and
discern the singularities in each basin. Clearly, a greater understanding and depth of
knowledge regarding a particular basin will assist in being able to assess its score in any
of the constructed tables. Several respondents noted that they did not feel comfortable
giving scores related to the general relationship between the states, particularly if
historical contexts were needed. It was felt that other experts such as historians,
economists, and political scientists should be interviewed to complete certain
constructive tables.
While the framework was successful in allowing differences to be highlighted between
different basins, it was suggested that room for additional comments should be provided
to allow for respondents to better express their scoring and overall understanding of the
basin. Such additions would further assist in identifying outliers and interpret results.
6.2.5 Framework as a Comparative Tool
The choice of the Columbia River Treaty and the Mahakali River Treaty for in-depth
analysis was influenced by number of factors. The foremost was their relative similarity
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in geographic situation and the overt reasons behind treaty development combined with
their stark differences in regime effectiveness.
Both treaties involve two countries developing a shared river for hydropower, flood
control, and irrigation interests, in that order of priority. In both cases, there was no
legacy of significant cooperation on the river prior to the treaties themselves. While they
differ in that the Mahakali Treaty was negotiated between developing nations and the
Columbia Treaty was between two of the most developed nations, this is considered as a
minor factor in treaty implementation, as many examples exist of effective treaty
development and implementation between developing countries. Indeed, there exists a
history of hydropower development between India and Nepal. The Mahakali and
Columbia River treaties differ principally in that the former can be considered as
unsuccessful, never having been implemented, while the latter has been has been in effect
for over 40 years and is considered as successful (Baker, 2010). Furthermore, the latter is
a particularly important example of interdependent cooperation with high levels of
interdependence and benefit sharing. Another comparable example of downstream
benefit sharing in a developed world context is the Rhine River case. However, it
concerns four countries: Germany, Switzerland, France and the Netherlands, and involves
pollution control and maintenance issues as opposed to power generation, as in both the
Columbia and Mahakali. Moreover, the Rhine has seen centuries of cooperation between
the countries regarding navigation, as well as complex histories between the states
themselves. It is also intriguing that the Mahakali and Columbia rivers are examples of
smaller upstream states negotiating with a significantly more powerful and technically
advanced downstream state. Finally, both were chosen in terms of ease of access to
information, as the author has first-hand knowledge of the basins, having worked in
Nepal on international water resource issues in 1998 and in the Columbia Basin
conducting a study for the Canadian Columbia River Forum in 2007.
Although the commonality of interests appear similar on the surface, the two basins differ
in one important area. Both Canada and Nepal were seeking to benefit from sales of
energy to their larger neighbours. However, in the former case, the sales were made
upfront in the form of payments to assist the construction of dams in Canada, while in the
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latter, the sale of electricity and its price were not agreed to at the time of treaty signing,
leaving a great deal of uncertainty in terms of its real benefit.
The Columbia River process exhibited high levels of balancing and creating incentives as
well as information exchange, helping to address fundamental interests as well as reduce
uncertainty, both in terms of the resource itself and what the expected benefits would be,
in terms of development. This was not the case in the Mahakali River where information
exchange was poor despite some effort to address Nepal‟s interests, in terms of energy
generation, and benefits to India, in terms of irrigation.
In neither case was stepwise cooperation well established, as both regimes were designed
to construct dams and develop hydo-power facilities as a first step. The lack of stepwise
cooperation is understandable when considering the relatively good relationships which
the states enjoyed in both situations. Canada and the United States have had a good
relationship, both generally and in terms of water, having created the International Joint
Commission (IJC) in 1909 to deal with boundary water issues between the nations.
Similarly, India and Nepal had already jointly constructed and managed the Koshi,
Gandak, and Chandra dams. However, their relationship was partially tainted as many in
Nepal felt India was opportunistic in operating the aforementioned dams, and it had
constructed the Tanakpur barrage across the Mahakali River independently of Nepal.
Neutral party involvement was well established in the Columbia River with the IJC not
only providing a detailed engineering and hydrology study recommending dam sites but
also in the form of 16 key principles which formed the foundations of the Columbia
River Treaty. In the Mahakali case, neutral party involvement was only at the request of
Nepal and remained exclusively in the form of supplying technical knowledge regarding
the resource and potential dam.
In both cases, stakeholder involvement was very poor in terms of determining local
interests and concerns. While the Columbia River Treaty has been very well implemented
to date, concern is increasing over the lack of public involvement that has been
undertaken and may be an important element in determining future continuation of the
benefit sharing between Canada and the United States.
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In identifying the major differences between the two similar basins, it is clear that
information exchange and the use of neutral parties played a particularly important role.
Also, while balancing and creating incentives were addressed in the Mahakali, they were
not as advanced as in the Columbia, in part due to the involvement of the IJC.
6.2.6 Initial Observations in Promoting Cooperation
While there is insufficient data to make statistical comparisons, initial observations can
be made in a qualitative manner. Table 3.14 provides incorporates the responses of the
different interviewees or the various basins.
In comparing the expert responses across the different basins, the Danube River stands
out as a good example of applying all the process mechanisms to a situation. The
assessments of information exchange, stakeholder involvement, neutral party
involvement, and stepwise cooperation are supported by literature (Rieu-Clarke, 2006;
Lepawsky, 1963; Kilot et al., 2001; Linnerooth, 1990). Leading up to negotiations the
context of the Danube was assessed to be moderate to good in terms of relations and
interests. This is supported by Mandel (1992) who suggests that the potential for conflict
was low and the countries were in general agreement with advancing cooperation. The
interests of the basins were common in the sense that all agreed pollution should be
controlled; however, there was some asymmetry from the standpoint that pollution was
generally seen as an externality, as the effects were felt downstream and not necessarily
in the areas where it was released. This was further exacerbated by the disparity in
development between the basin states. Nevertheless, information exchange, moving
progressively in a stepwise fashion, and stakeholder involvement were all highly evolved
in the case of the Danube River during the development of the cooperative framework for
pollution control. Balancing and creating incentives and the involvement of neutral
parties were important, though not as well developed in the opinion of the interviewee.
The water relationship during the implementation was seen to decline, however, as
previously explained in Chapter 3 this was due to the nature of calculating the water
relationship. Since the development of the Danube Treaty in 1994, there have been
several court cases in the region over infrastructure development. One of which went to
the International Court of Justice for arbitration. Consequently, the post treaty water
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relationship does not appear as positive as it might be assumed when assessing the
agreement and its implementation.
In the case of the Columbia River, interviewees suggested that Canada and the United
States had a very solid relationship, both generally and with water specifically, and had
similar development goals in general (Sewell and Utton, 1986; Swainson, 1986).
Particularly important to the successful development of the Columbia Treaty were felt to
be the high degree of: balancing and creating incentives; information exchange; and
neutral party assistance in the form of the IJC. These observations are generally
supported by literature (Swainson, 1986; Le Marquand), though to varying degrees.
Krutilla (1967) suggests that the interests of the parties could have been developed more
to create greater equity.
Nevertheless, despite the low and moderate assessments associated with local stakeholder
input and stepwise cooperation, these did not jeopardize the regime in terms of its
effectiveness. However, times change and with them so do social values, and the
Columbia River Treaty is coming under increasing criticism for its lack of stakeholder
engagement (Baker, 2010).
The Mekong and the Mahakali treaties were rated highly in terms of the agreement, but
poorly in terms of their implementation and, thus, overall effectiveness. Water
relationships in both cases were seen to decline. In terms of the problem at hand, the
Mekong appeared to have slightly greater commonality of interests than did the Mahakali
and this is supported by literature (Browder and Ortolano, 2000; Mandel, 1992). In both
cases, the use of process mechanisms were generally poor, though in the case of the
Mahakali effort was made to balance interests (Marty, 2001). In the Mekong, more effort
was made to engage stakeholders and employed neutral party assistance than in the case
of the Mahakali. Literature suggests that stakeholders have been considered in the
development of the 1994 Mekong Treay (Kraska, 2003) and third party involvement has
been a contributing factor to the success of cooperation (Osbourne, 2000). In neither case,
however, were process mechanisms very well established, and thus it is little surprise that
they were rated as having little effectiveness. The findings support the work of Beierle
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and Cayford (2002) in concluding that process mechanisms are of greater importance for
achieving success than are contextual factors.
The case of the West Bank aquifers illustrates that despite massive involvement of
neutral parties, there can be moderate to poor implementation of an agreement. All the
other process mechanisms were scored very low, and, as there were significant
differences in interests moving into negotiations. These assessments are echoed in the
literature (Mandel, 1992; Kilot et al., 2001; Zeitoun, 2006; Mimi and Sawalhi, 2003).
What is surprising, however, is the marked improvement in water relationships between
the countries. This is due to the fact that the context has been calculated based on a
limited number of events which were in the TDFF database prior to 1991, and in which
there was violence (and therefore negative scores) in Palestinian camps associated with
Israeli control of water (TDFF, 2003). There are many more events listed after 1994, the
average of which is positive. Consequently, the water relationship appears to have
improved, while this may not be the actual case (Zietoun, 2006). This, along with the
Danube, illustrates that calculations based on use of the TFDD database should be
supported by qualitative assessments.
In terms of drawing some common themes from the application of the framework, a
comparison between the Danube and the Columbia suggests that high degrees of
balancing and creating incentives, information exchange, and neutral party involvement
are needed for effective regimes. In the case of the Danube, strong stakeholder
engagement and stepwise cooperation further assisted in bringing together the 17 states of
the basin to address pollution issues in the river.
The other basins examined appeared to have relatively poor use of the process
mechanisms, or only employed one or two mechanisms, and did not form particularly
effective regimes. In the case of the Mahakali and the West Bank Aquifers they are seen
to be particularly poor regimes despite a high degree of information exchange in the
former and neutral party assistance in the latter.
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6.3 Strengths and Weaknesses of the Research

The principal strength of the research is the development of an analytical framework
which balances the details and complexity of case study comparisons with the rigour and
precision of „large n‟ type statistical research. There is a consensus among scholars that
there is a lack of large comparative studies of international river basins (Bernauer, 2002;
Marty, 2001; Spector, 2004) and that this is where the greatest advances are anticipated in
common property resource (CPR) theory with respect to international river basins. The
framework developed in this thesis is a step towards addressing this gap.
The majority of case studies in international rivers either:
(i)

focus on multi-dimensional aspects of a single or several case studies in great
detail, comparing them in order to make conclusions which are then
extrapolated to other basins; or

(ii)

they apply quantitative analysis of a few variables over a large sample size to
make general conclusions but leave out nuances and details.

The evaluation framework developed in this thesis is based on a case-study approach
combining beneficial elements of each (Larsson, 1993). The basic procedure is to: (1)
select a group of existing case studies relevant to the chosen research questions; (2)
design and test a conceptual model (coding scheme, in this case using constructed scales)
for systematic conversion of the qualitative case descriptions into quantified variables;
(3) use multiple „raters‟ to code the cases and measure their inter-rater reliability; and (4)
statistically analyze the coded data.
This thesis is involved with stages (1), (2) and has initiated stage (3) to test the
applicability of the coding scheme. Stages (3) and (4) are being advanced between 2008
and 2011 as part of a $2 million study and training program that is being developed by
the Global Environmental Facility and the United Nations Environmental Programme to
identify good governance and effective decision making in international rivers. Elements
of this thesis have already informed the project and initial analysis has been conducted on
16 cases studies.
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A further strength of the research is its foundation in observation. The analytical
framework has been developed through extensive exploration of actual state action. The
observations of Chapter 2 were applied to a model derived from decision-making theory
to determine the relationship between actions (process mechanisms) and objectives of
regime development. The final analytical model developed in Chapter 3 has its roots in
structured decision-making, ensuring a robust and logical analysis structure. This is
particularly important as the entire framework is drawn up to inform and enhance
decision-making for international river management by developing a scheme to evaluate
and choose key actions.
The framework is complex and novel in its use of constructed scales for evaluation and
comparison of basin management. Nevertheless, the framework proved applicable for all
the cases tested; the West Bank Aquifers being of particular interest as they formed part
of a larger framework agreement. While there was an initial reluctance by experts to
ascribe numbers to what have traditionally been descriptive assessments, several benefits
became evident apart from the potential for statistical analysis.
The principal benefits attributed to the framework are the need to assign quantitative
numbers for evaluation, using constructed scales and the structure and consistency of
evaluation. Completing the framework demands a „quantitative‟ thought process, forcing
a different type of comparison than traditional case study analysis. Moreover, each
situation needs to be considered from: the standpoint of the cooperation that develops,
when the actual process begins, as well as considering and assessing the extent of the
various process mechanisms, some of which may not have been considered under a case
study analysis.

6.4 Evaluation of Current Knowledge Related to the Field of Study
A good deal of interest has developed over the past decade in terms of water resources
and, in particular, transboundary rivers and their management. Furthermore, it has been
acknowledged at the highest levels that „new strategies‟ are needed to address water
issues of the future. United Nations Secretary General, Ban Ki-Moon, suggested “the
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international community needs to start conceiving strategies for using water more
effectively and sharing it more fairly” (UN News, 2008).
Unfortunately, while a great deal of effort has been placed at identifying determinants, or
contextual factors, leading to conflict, less has been written about models for promoting
cooperation (Spector, 2004). Consequently, there is a dearth of literature specifically
focussed on the promotion of cooperation and strategies to do so. In this regard, the work
of Mostert stands out as an analysis of a large number of case studies employing a
conceptual framework to develop conclusions for better management (Mosert, 2003).
More recent work focussing on conflict avoidance and promoting cooperation in
international river basins has been solicited by an international donor agency, as is the
case of the Swedish International Development Agency (SIDA) (Phillips, Daudy,
McCaffrey et al., 2006). The SIDA work is interesting as it suggests specific directions
that donor agencies should move in terms of promoting cooperation, these include:


the need to elevate funding for transboundary water management;



the need for long-term commitments;



the need for consensus-based approaches by all parties;



the need for holistic vision, rather than relying on narrow perspectives which do
not take account of all the factors of relevance; and



the need for true collaboration between external funding organisations and coriparians (Phillips, 2006).

While the recommendations are at a higher level of detail than those emerging from this
research, they are complimentary and consistent. This is particularly true with the issue of
consensus-based approaches, which can be seen as a strong foundation for cooperation.
The objectives of the process mechanisms that form the core of the model in this research
are also the basis for developing consensus among actors. To create holistic visioning,
information about the resource, the socio-economic interests of the actors and various
stakeholders and a balancing and trade-offs of incentives is needed. True collaboration
will come only with increased trust and inter-dependency for mutual gains. The issue of
minimizing transactional costs for implementation is supported by the recommendation
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for greater levels of funding. While the above recommendations are designed to give
direction to third parties, the basis for this research is to put forward ideas for strategic
actions, for either third parties or basin states.
In Mostert‟s analytical model, problem classification tends towards the standard
collective and externality problems, and his general conclusion is that conflict is most
likely with negative externality problems and cooperation with collective problems
(Mosert, 2003). Nevertheless, he points to the case of the Mahakali, where although
interests for development are similar (therefore collective), India‟s interest in
development are much greater than those of Nepal (Mosert, 2003). Mosert‟s reasoning
supports the approach developed in this thesis to focus on the asymmetry of interests and
not on the contextual classification of the problem, as most other authors do. Moreover,
the benefit of focusing on asymmetry of interests leads to a great ability to assess their
balancing during the consultation and negotiation phase of relationships.
Table 6.1 Comparison of Mostert’s Evaluation Criteria with those of this research
This Research
Context is analysed with respect to:
asymmetry of interests and
relationships (general and water)

Balancing interests
Information exchange

Stepwise Cooperation
Third Party Intervention

Relevant stakeholders, both in terms of
civil society and other basin states.

Success in cooperation is based on an
assessment of the agreement and its
operational management

Mostert (2003)
Context is discussed in terms of:
problem classification, socio-economic,
institutional, and political information but
does not separate out the water relationship
specifically.
Linking issues to conduct trade-offs,
sometimes outside the realm of water.
Factual controversies are discussed, but
information exchange as an event is not
highlighted.
No mention of starting small and growing
with confidence and capacity.
International donors can have both a
positive or negative influence. He also looks
at NGOs in detail.
Public engagement is seen as an important
factor and should include local
governments, NGOs, and individual water
uses.
It is not clear how success or co-operation is
defined and evaluated between basins.
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Mostert‟s research spans all continents, different levels of development, different political
types, and different geographical situations. He notes that cases, such as the Euphrates,
exist where international relations were strained with no agreement reached; while in
other cases, agreements were reached despite strained relations, such as the Senegal River
(Mosert, 2003). The fact that cooperation and conflict can be found in virtually all
contexts enforces the premise in this research that contextual factors are less influential
on outcomes than the process applied to foster cooperation. His findings regarding time
taken to develop agreements, which range from ten to 30 to even 100 years (Mostert,
2003), further supports the concept developed here of the importance of stepwise
cooperation, as well as needing an analysis model flexible enough to deal with long
consultation periods.
Three clear advances in new ideas emerging from this research are: the focus on
assessing asymmetry of interests; the decoupling between water and general relationships
to distinguish with greater certainty the influences of specific process mechanisms in the
water realm; and the focus on examining stepwise cooperation and needs-based actions in
terms of functional cooperation.

6.5 Significance of Thesis Research

There is a growing need for increased cooperation in transboundary water resources.
Emerging hydraulic changes and water demand will push many existing institutional
arrangements to their limit, and possibly beyond, to respond. The degree of functional
cooperation inherent in these arrangements will determine if the systems fall into tension
and conflict or rise to greater cooperation and interdependency. The challenge of
modifying „old‟ institutional habits will be critical in promoting the latter. In
international basins currently lacking or with disparate institutional structure, such as the
Nile Basin, the needs for cohesive structure and functional cooperation will become
increasingly urgent and demand attention. However, promoting active cooperation and,
thus, interdependency will require a strategic and thoughtful approach on a basin level.
While the fundamental and major principles may be enshrined in a global convention, the
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uniqueness, in terms of the socio-ecological system, of each basin will demand uniquely
adapted individual strategies.
The framework developed in this thesis helps to set the stage for arriving at such
strategies by focussing on mechanisms to develop sui generis cooperation for any given
situation. Application of the framework in a number of contexts has illustrated its
flexibility and utility in standardising comparative analysis between basins and within a
single basin over time. Its detailed application to the Mahakali River and the Columbia
River has provided a new lens through which cooperative regime failure and regime
success might be viewed and explained.

6.6 Potential Applications of the Research and Future Research
Elements of this thesis have already been incorporated into the research component of a
United Nations Development Programme /Global Environment Facility project to
promote good governance in transboundary water management. This project was initiated
by the University of British Columbia and El Colégio de México in autumn of 2008 to
study various institutional arrangements around the globe and identify performance
measures and best-practices in dealing with shared water resources. An analysis
framework modified from this framework forms a key component of the analysis of these
situations. To date 16 basins, including rivers, marine and groundwaters, have been
initially analysed. The results of these studies will form the basis for experiential tool
development and training modules for practitioners in international waters. It is
anticipated that several academic publications, as well as policy briefs, will emerge from
this project.

295

Chapter 6: Summary and Conclusions

6.7 References

Allen, T. (2001). The Middle East Water Question: Hydropolitics and the Global
Economy, (London:Tauris and Co.)
Arnell, N. (2003). Eftects of IPCC SRES emissions scenarios on river runoff: a global
perspective. Hydrology and Earth Sciences. 7 (5):619-641
Arora, V. and G. Boer (2001). The Effects of Simulated Climate Change on the
Hydrology of Major River Basins. Journal of Gephysical Research. 106:3335-3348
Baker, L., A. Buvel, A. Fischer, D. Foster, C. Paulu and M. McKinney (2010). Managing
Transboundary Natural Resources: An Assessment of the Need to Revise and Update the
Columbia River Treaty. Hastings West-Northwest Journal of Environmental Law and
Policy. 59 (2): 307-350.
Bernauer, T. (2002). Explaining success and failure in international river management.
Aquatic Sciences. 64:1-19
Browder, G. and L. Ortolano (2000). The Evolution of International Water Resources
Management Regime in the Mekong River Basin. Natural Resources Journal. 40:499531
Elhance, A. (2000). Hydropolitics: Grounds for Despair, Resons for Hope. International
Negotiation. 5:201-222
Giordano, M. and A. Wolf (2003). Sharing waters: Post-Rio international water
management. Natural Resources Forum. 27:163-171
Gleditsch, N. P., T. Owen, K. Furlong and B. Lancina (2004). Conflicts over Shared
Rivers: Resource Wars of Fuzzy Boundaries. (In (Eds.) 45th Annual Convention of the
International Studies Association Montreal (p 1545-1570)
Gleick, P. (1992). Water and Conflict, (Toronto:University of Toronto)
Hayes, D. (2003). Accommodation Turns to Conflict: Lessons from the Colorado. (In
Bernadette Mcdonald and Douglas Jehl (Eds.) Who's Water is it? The Unquenchable
Thirst of A Water Hungry World (p 139-162) Washington DC: National Geographic)
Holmlund, C. and M. Hammer (1999). Ecosystem services generated by fish populations.
Ecological Economics. 29 (2):253-268
IBRD (2004). Water Resources Strategy: Strategic Directions for World Bank
Engagement., (Washington DC:International Bank for Reconstruction and
Development/World Bank)
Independent, E. (2006). Water Wars: Climate change may spark conflict Independent
(February 28, 2006).

296

Chapter 6: Summary and Conclusions

Kilot, N., D. Shmueli and U. Shamir (2001). Development of institutional frameworks for
the management of transboundary water resources. International Journal of Global
Environmental Issues. 1 (3-4):306-328
Kraska, J. (2003). Sustainable Development is Security: the Role of Transboundary River
Agreements as Confidence Building Measure (CBM) in South Asia. Yale Journal of
International Law. 28:p 465-500
Krongkaew, M. (2004). The development of the Greater Mekong Subregion: real promise
or false hope? Journal of Asian Economics. 15 (5):977-998
Krutilla, J. (1967). The Columbia River Treaty: The Economics of an International River
Basin, (Baltimore, Maryland:Johns Hopkins Press)
Mimi, Z. and B. Sawalhi (2003). A decision tool for allocating the waters of the Jordan
River Basin between all riparian Parties. Water Resources Management. 17:447-461
Le Marquand, D. (1977). International Rivers: the Politics of Cooperation,
(Vancouver:Westwater Research Centre, University of British Columbia)
Larkin, G., and Slaney, P. (1997). Implications of trends in marine-derived nutrients flow
to south coastal British Columbia salmonid production. Fisheries. 22 (11):16-24
Larsson, R. (1993). Case survey methodology: Quantitative analysis of patterns across
case studies. Academy of Management Journal. 36 (6):1515-1546
Lepawsky, A. (1963). International Development of River Resources. International
Affairs. 39 (4):533-550
Leslie, J. (2005). Deep Water: the Epic Struggle over Dams, Displaced People, and the
Environment, (New York:Farrar, Straus and Giroux)
Linnerooth, J. (1990). The Danube River Basin: Negotiating Settlements to
Transboundary Environmental Issues. Natural Resources Journal. 30:629-630
Loo, T. (2004). People in the Way: Modernity, Environment, and Society on the Arrow
Lakes. BC Studies. 142/143 (Summer/Autumn):161-169
Manabe, S. W., R.;Milly, P.; Delworth, T.; Stouffer, J (2003). Century-Scale Change in
Water Availability: CO2-quadruppling experiment. Climate Change. 64:52-64
Mandel, R. (1992) Sources of International River Basin Disputes. Conflict Quarterly.
Fall: 25-56
Marty, F. (2001). International River Management: Problems Politics and Institutions,
(Bern:Peter Lang)
Mosert, E. (2003). Conflict and co-operation in international freshwater management: a
global reivew. International Journal of River Basin Management. 1 (3):1-12
Nijssen, B., G. O'Donnel, A. Hamlet and D. Lettenmaider (2001). Hydrologic Sensitivity
of Global Rivers to Climate Change. Climate Change. 50:143-175
Osbourne, M. (2000). Mekong: Turbulent Past, Uncertain Future, (St. Leonards,
Australia:Allen & Urwin)

297

Chapter 6: Summary and Conclusions

Phillips, D., M. Daudy, S. McCaffrey, J. Ojendal and A. Turton (2006). Trans-boundary
Water Cooperation as a Tool for Conflict Prevention and for Broader Benefit-sharing.
Ministry of Foreign Affairs, Ministry of Foreign Affairs, Sweden, Stolkholm,
Poff, L. (2002). Ecological Responses to and management of increased flooding caused
by climate change. Philosophical Transactions of the Royal Society of London. A.
360:1497-1510
Postel, S. (1999). Pillar of Sand: Can the Irrigation Miracle Last? (New York:Norton &
Company)
Postel, S. and B. Richter (2003). Rivers for Life: Managing Waters for People and
Nature,
Sadoff, C. and D. Grey (2002). Beyond the river: the benefits of cooperation on
international rivers. Water Policy. 4 (5):389-403
Schindler, D. (2003). The Impact of Climate Change on Mountain Waters: Lifeblood of
Western Canada. Mountains as Water Towers, Conference, 20-23 November, 2003.
Seckler, D., D. Molden and R. Barker (1998). Water Scarcity in the Twenty-first Century.
IWMI Water Brief 1, International Water Management Institute, Colombo,
Spector, B. I. (2004). Motivating Water Diplomacy: Finding the Situational Incentives to
Negotiate. International Negotiation. 5:223-236
Swainson, N. (1979). Conflict over the Columbia: the Canadian background to an
historic treaty, (Toronto:McGill-Queen's University Press)
Swainson, N. (1986). The Columbia River Treaty: Where do we go from here? Natural
Resources Journal. 26 (2):243-260
UN News, C. (2008). At World Economic Forum, Ban Ki-moon pledges action on water
resources. retrieved 10 March, 2008 from
www.un.org/apps/news/story.asp?NewsID=25398&Cr=davos&Cr1
UNESCO-WWAP (2006). Water: A Shared Responsibility, (Barcelona:Berghahn Books)
Vörösmarty, C., P. Green, J. Salisbury and R. Lammers (2000). Global Water Resources:
Vulnerability from Climate Change and Population Growth. Science. 289 (5477):284-288
Wateryear (2003). Water Use. retrieved 12 October, 2006 from
www.wateryear2003.org/en/ev.phpURL_ID=2201&URL_DO=DO_TOPIC&URL_SECTION=201.html
Wolf, A. (1998). Conflict and Cooperation Along International Waterways. Water Policy.
1 (2):251-265.
Wolf, A. T., K. Stahl and M. F. Macomber. (2003). Conflict and Cooperation Within
International River Basins: The Importance of Institutional Capacity. Water Resources
Update. 125
Yoffe, S., A. Wolf and M. Giordano (2003). Conflict and Cooperation Over International
Freshwater Resources: Indicators of Basins at Risk. Journal of American Water
Resources Association. October:1109-1126

298

Chapter 6: Summary and Conclusions

Young, O. (2002). Institutional Interplay: The Environmental Consequences of CrossScale Interactions. (In Elinor Ostrom, Thomas Dietz, Nives Dolsak, Paul Stern, Susan
Stronich and Ella Weber (Eds.) Drama of the Commons (p 263-289) Washington:
National Academy Press)
Zeitoun, M. and J. Warner (2006). Hydro-Hegemony - A Framework for Analysis of
Trans-boundary Water Conflicts. Water Policy. 8 (5):435-460

299

Appendix A: The Oddity of Water (H2O)
Two parts hydrogen, one part oxygen, but there is a third thing that makes
up water and nobody knows what that is.
D.H. Lawerence
Life, as we have come to understand it, would not exist without the presence of water.
While many organisms can survive without oxygen gas (O2), there is no self-reproducing
entity that exists without the presence of water. Based on molecular weight and density
measurements, it should be a gas at standard temperature and pressure. However, it is an
anomaly as the intense hydrogen bonding of water ensures that it is a liquid. This is all
the more curious when considering the very similar compound hydrogen sulphide (H2S).
Although H2S also exhibits hydrogen boding and is almost twice as dense as water, it is a
gas (Nuffield, 2000).
Water is the only known substance to exist naturally and abundantly on the Earth‟s
surface in all three states, gaseous (vapour), liquid and solid. Moreover, it has the
uncanny quality that its solid form is less dense than its liquid form, allowing for polar
ice-caps and providing migration routes to animals across large rivers and lakes. While
there are several other substances that exhibit this property, water is the only non-metal
compound to do so (Nuffield, 2000).
Its chemical attributes give rise to equally strange effects. Because of its structure, water
exhibits polar qualities such that the part with the oxygen atom is strongly negative while
the part with the hydrogen atoms is positive. Furthermore, it is amphoteric, meaning that
is able to act as either an acid or a base depending on its surrounding environment
(Nuffield, 2000). These qualities make water the most powerful and versatile natural
solvent allowing for many types of materials to be transported or dissolved.
When looking at its thermodynamic properties, water is again an oddity. Compared to
other similar compounds, H2O has relatively high melting and boiling points.
Furthermore, the absolute difference between these points (0 to 100C) means that water
has a very large temperature range in which it remains a liquid. It also has an
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uncharacteristically high specific heat capacity, making it a good heat storage medium
(Nuffield, 1984). Many people are aware of the moderating influence the oceans have on
temperature that. However, it is less appreciated that water existing as a vapour in the
atmosphere assists the trapping of solar radiation making the average temperature at the
Earth‟s surface a comfortable 15C, instead of a -18C.
Because of these properties, the existence of water has given rise to the hydrological
cycle, the continuous exchange of water between the atmosphere, soils, plants, surface
and ground water, and oceans. In summary, water evaporates (mostly in the oceans
because of their relative surface area), is transported through the atmosphere, cooled and
falls as rain. If this occurs overland masses, the water moves through soil, groundwater,
lakes and rivers back to the oceans. During its stage on the surface or underground, water
dissolves gases and minerals, and transports nutrients and sediment. Some surface water
will evaporate, and while in the soil, is taken up by plants and returned to the atmosphere
through transpiration. This cycle makes water renewable, but finite. Also because of its
unique properties it is used in industry for processing, heat transport, as a solvent, and
assimilator of pollution. It is essential to grow plants and thus is the basis of our food, and
critical for irrigation (Smil, 2001). Domestically, water is used for washing, in food
preparation, and of course for drinking. The final and perhaps most important aspect of
water, from a human utilitarian perspective, is that in most of its uses water has no
substitutes (Wolf, 1997). Consequently, the economic theories depending upon
„substitution‟ as part of economic valuation will never adequately address issues of water
pricing or use. Indeed, the International Law Commission1 determined that while
groundwater in confined aquifers and oil and gas have many similarities the legal
principles governing their equitable and reasonable use can not be interchanged due to
the „vital nature‟ of water (ILC, 2008).

1

The International Law Commission was formed in 1948 and is the primary body responsible for
developing international law for the United Nations.
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Appendix B: Transformations to Re-centred Anti-logged Scale

The author wished to continue with the work of Oregon State University and their Basins
at Risk data base and therefore used not only the raw BAR data, but also the
transformation to the Re-centred Anti-logged Scale shown in Table 3.5. This was to
allow replication of the framework to any basin where data exists in the BAR data-base.
With some 18,000 events, this is substantial data-base and should be exploited to its full
potential. The decision to use the same transformation from raw BAR values to Recentred Anti-logged Scale was remain consistent with their statistical manipulations.
The following is reprinted from „Conflict and Cooperation over International Freshwater
Resources: Indicators of Basins at Risk,‟ by Shira Yoffe, Aaron Wolf and Mark
Giordano, published in the Journal of the American Water Resources Association,
October 2003.
Before conducting our statistical analyses, we applied an exponential
transformation to the BAR Scale values (Table 2). Exponential and other
transformations of data are common in event data analyses, and a comparison of
results using other mathematical transformations offers an area for additional
research. We chose an exponential transformation to provide a numerical
representation of the greater significance of the extremes of the BAR Scale and of
the transition from, for example, small scale military acts to extensive war acts
(Categories -5 and -6) as compared to the transition from mild to strong verbal
hostility (-1 to -2). Having chosen our transformation, we calculated
conflict/cooperation at a range of spatial and temporal scales (e.g., basin, country,
year, etc.). We then averaged these values for our response variable. In analyses
comparing data by year, the response variable was the average value of
conflict/cooperation for all events in that year. In analyses spanning the entire
time period of our study, the response variable was the average of the annual
averages. The graphs accompanying this paper show the results of analyses back
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transformed to the 15- point (+7 to -7) BAR Scale.
The transformations used by Yoffe et al. (2003) were not found to be a pure exponential
log transformation. It may have been reasonable to use an exponential log transformation
as e = 2.71828 is a very important number is nature as many organic phenomena follow
it. For example when we speak of exponential growth of bacteria in a vessel, amongst
others. It is particular because the exponential function ex is the only base that has itself
as a derivative such that
dex/ dx = ex
It further allows for a constant growth with time (t) or with any other intensity chosen,
conflict for instance.
Loge(x/x0) = (const)t
All this is to say that it would have seemed rational to use an exponential transformation
from the BAR to the Re-centred Anti-logged scale. Table 3.A1 shows the results of
comparing several bases for transforming the BAR data and the re-centred Anti-logged
scale (RCAL). Those values that are within 10% of the values of the RCAL scale are
heavily boxed. Note that for transformations negative BAR values are initially
transformed as positive, calculations performed, and transferred back as negative values
(negative log transformation cannot be done).
Table B.1 Comparison of scales using different base logs
BAR

RCAL

Base = e

Base =2.6

Base = 2.4

Base=2.25

Base=2.13

0

0.0

1.0

1.0

1.0

1.0

1.0

1

1.0

2.718

2.6

2.4

2.25

2.13

2

6.6

7.34

6.76

5.76

5.0

4.5

3

19.8

20.08

17.6

13.82

11.4

9.69

4

43.3

54.6

45.7

33.2

25.6

20.5

5

79.4

148.4

118.8

79.6

57.6

43.8

6

130.4

403.4

308.9

191.1

129.7

93.4

7

198.3

1096

803.18

458.6

291.9

198.9
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Because the BAR study chose to center the scale about „0‟ and log transformations
cannot be „0‟, a shift was obtained for BAR „0‟ to equal „0.0‟ and for BAR „1‟ to equal
„1.0‟ on the RCALS scale. This is acceptable as 1) it is not possible to represent it
symmetrically any other way, and 2) the values are very low and would not likely distort
statistical analysis. Furthermore, their study focused on comparing positive vs negative or
cooperation vs conflict, requiring symmetry about a „null‟ central point. Nevertheless,
table 3-A1 clearly shows that no single base can be used to transpose the BAR scale
directly with the RCAL scale.
In this thesis, for values that fall between 43.3 and 198 on the RCAL scale a swing
weighted transformation is performed based on the two closest base values. For example,
a value of 52.3 on the RCAL scale will correspond to a value between 4 and 5 on the
BAR scale. It is calculated taking a weighted average from between 43.3 and 79.4 as
follows:
1) RCAL value of 52.3 transformed using a log base of 2.6 gives a BAR value of 4.14
2) RCAL value of 52.3 transformed using a log base of 2.4 gives a BAR value of 4.52
3) The difference between 79.4 (Base = 2.4) and 52.3 is 27.1, and the difference between
52.3 and 43.3 (Base = 2.6) is 9, and the total difference between 79.4 and 43.3 is 36.1.
4) In calculating the BAR value of RCAL value 52.3, 75% weight should be given to the
value using a base of 2.6 and 25% should be given to using a base of 2.4. The result:
(0.75*4.14) + (0.25*4.52) = 4.235
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Appendix C: Water Events Between Nepal and India
Appendix C contains information regarding the water events that have taken place
between Nepal and India between 1954 and 2005. The data is based on information
modified from the Transboundary Freshwater Dispute Data-base (TFDD) at Oregon State
University. Highlighted text refers to alterations made to existing information in the
database or information not yet contained in the database, as it only has data up to 2000.
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Table C.1 Water events between Nepal and India

Basin Name Ganges-Brahmaputra-Meghna Countires: India-Nepal (Only)
Note: Highlighted text indicates alterations and additions from those obtained from the TFDD database.

Bar
Scale

Principal Issue
Type

Date

Event Summary

6

Hydropower/Hyd
ro-electricity

April 25, 1954

Agreement between the Government of India and the Government
of Nepal on the Kosi Project

6

Hydropower/Hyd
ro-electricity

December 4, 1959

Agreement Between [Nepal] and [India] on the Gandak Irrigation and
Power Project

Irrigation
4

December 4, 1959

Hydropower/Hyd
ro-electricity
4

November 20,
1958

IND AND NPL AGREE GANDAK IRRIGATION AND POWER
PROJECT

IND AND NPL AGREE ON HYDRO ELECTRIC PROJECT
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Source

Keesing's
Contemporary
Archives

Asian Recorder
(India)
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Bar
Scale
6
(4)

Principal Issue
Type

Date

Event Summary

Hydropower/Hyd
ro-electricity

December 19,
1966

Revised Agreement Between [Nepal] and [India] on the Kosi Project

December 19,
1966

IND REVISES TO NPL 1954 PACT ON JOINT KOSI CANAL
PROJECT

February 24, 1967

NPL OPENS TO IND IND-AIDED HYDROELECTRIC PROJECTMAHENDRA

Infrastructure/De
velopment
2

Hydropower/Hyd
ro-electricity
4

Irrigation
1

November 26,
1971

NPL MEETS WITH IND ABOUT IRRIGATION PROJECTS

June 3, 1973

IND DISCUSSES WITH NPL FUTURE IRRIGATION & POWER
PROJECTS

August 1, 1974

IND SUPPLIES TO NPL ASSISTANCE FOR CONSTRUCTION
HYDROELECTRIC PLAN

Irrigation
1

4

Hydropower/Hyd
ro-electricity
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Source

Asian Recorder
(India)

Asian Recorder
(India)

Asian Recorder
(India)

Asian Recorder
(India)

Asian Recorder
(India)
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Bar
Scale

Principal Issue
Type

Date

Event Summary

Source

March 24, 1976

IND AND NPL AGREE COOPERATE ON HYDROELECTRIC DAM

Foreign Broadcast
Information Service
(FBIS)

August 6, 1976

IND DONATES TO NPL R16.5 CRORES TO REPAIR W
KOSI/CHANDRA CANALS

March 19, 1977

IND GRANTS NPL 27.8 CRORES RS FOR NEP HYDROELECTRIC
PROJECT

April 7, 1978

Agreement between [Nepal] and [India] on the Renovation and
Extension of Chandra Canal, Pumped Canal, and Distribution of the
Western Kosi Canal

Infrastructure/De
velopment
3

4

Technical
Cooperation/Ass
istance

Hydropower/Hyd
ro-electricity
4

Water Quantity
6

Asian Recorder
(India)

Asian Recorder
(India)

3

Hyrdo-power

October 1980

Joint Group of Experts created to decide about the course of
future investigations and project studies

Marty (2000)

-4

Hydropower

1989

Tanakpur Barrage completed by India on illegal occupied land
in Nepal.

Gyawali (2001)
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Bar
Scale

Principal Issue
Type

Hydropower/Hyd
ro-electricity
1

Date

September 2,
1991

Event Summary

Source

India-Nepal high-level task force discussed issues relating to
economic cooperation between the 2 countries at its 2nd meeting in
New Delhi today. Hydroelectric generation & other development
projects were discussed in detail. The 1st meeting of the task force
was held on 8/4/91 in Kathmandu. See F652 for related information.
The agreement was in relation to power supplies generated
from the ‘illegal’ Tanakpur barrage. Nepal was to receive 35
million kW-hours of energy per annum (about 10 MW continual
supply) and 150 cusecs of water for irrigation, and in return
Nepal would allow India to use her territory. The deal was

Delhi Doordarshan
Television Network

made sweeter in 1992 when it was agreed to double the power
transfer over to Nepal

Hydropower/Hyd
ro-electricity
2

October 18, 1992

#India's Prime Minister, P.V. Narasimha Rao# ~planned to visit~
*Nepal* to smooth ties still recovering from a bitter trade feud three
years ago. Three years ago when the late Rajiv Gandhi was prime
minister, India virtually closed its border with landlocked Nepal,
allowing only a trickle of goods from third countries to pass through
border check points.A Nepal Foreign ministry official, who did not
want to be named, said Rao's visit was meant to reassure Nepal that
India's governing Congress party wants good relations with the
Himalayan kingdom, despite what happened under Gandhi.The
balance of trade is decidedly in India's favour. About 85 per cent of
Nepal's total trade with India was imports. The 15-month trade feud
that began in 1989 was over Nepal's attempts to diversify its trade
away from India. The two sides will also discuss a hydro-electric
dam that Delhi proposes to build in Nepal which would provide
electricity to parts of northern India.**** Another deal regarding the
power transfer at Tanakpur – Nepal was to receive 70 million
kW-hours of power and 150 cusec of water for irrigation.
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Bar
Scale

Principal Issue
Type

Date

Event Summary

March 16, 1995

India & Nepal have agreed to reactivate the Joint Technical
Committee to increase cooperation in water resources. The 2
countries held high-level official talks & reviewed progress in the
implementation of ongoing projects. They also agreed to give
throughst to 2 projects: Sapt Kosi High Dam & 7,500-megawatt
(Pancheswar) hydroelectric project. About 70% of work on detailed
project report for Pancheswar project is already over & sharing of
benefits is to be sorted out by a Joint Technical Committee.

January 1, 1996

The joint committee of parliament has demanded that the Nepal
government clarify its stand on alleged Indian occupation of far-west
area in Nepal. A meeting of the Nepal parliamentary panel Thursday
also decided to seek the government's stand on the status of a
Detailed Project Report of a major Nepal-India joint water project on
border river. The multi-purpose Pancheshwar project is the core of a
treaty between Nepal & India on the integrated development of the
Mahakali border River (some Members of Parliament demanded the
government ask India to remove troops allegedly stationed in
Nepal's Kalapani area, near the source of the Mahakali River, as a
precondition for ratification of the treaty). The joint parliamentary
committee, comprising representatives of all political parties, was
formed to supervise the execution of the Mahakali treaty, which
Nepal officials hailed as the watershed in Nepal-India bilateral
cooperation of water development on equal terms. (This reported in
April 1997 – when it occurred)

Infrastructure/De
velopment
4

6

Infrastructure/De
velopment

(NUL)

Water Quantity
1

January 28, 1996

Shared water resources was an issue of talks between India and
Nepal The main point of talks was Nepal's trade deficit. India wants
Nepalese parliament to sign an agreement on Tanakpur and to start
the Pancheswore project on the Mahakali River.
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January 29, 1996

Nepal & India talks on sharing water ran into a roadblock on the
question of whether to work out a new agreement on the Tanakpur
hydroelectric project as Nepal insited, or to hammer out an "umbrella
agreement" preferred by India. Nepal is now seeking a completely
new treaty, after the all-party consensus reached on Friday. The old
treaty (1992) has not yet been ratified by parliament. Nepal is now
pitching for 3-4 times the amount of power & double the water from
India. Since Nepal provided the land to build the dam at Tanakpur,
India should give us more benfits than it's promised. Government
officials say there should be no problems to negotiating a new treaty.

January 29, 1996

India and Nepal sign a treaty on the use of the Maha Kali River.
Dams will be built and energy shared. The project will be completed
in 8 years. As part of the treaty, Nepal will get more power than it
presently gets from an existing project (Tanakpur) in the same basin.
India had wanted an overall agreement, while Nepal prefers project
by project agreements.

February 12, 1996

Treaty Between [Nepal] and [India] concerning the integrated
development of the Mahakali River Including Sarada Barrage,
Tanakpur Barrage, and Pancheshwar Project (This should not be
taken into account as it refers to the same incident as the
previous)

September 20,
1996

A treaty with India ratified in Nepal recently paved the way for a
large scale hydro project to be launched jointly, said Nepal Water
Resources Minister Rana. The integrated development treaty of the
Mahakali border river, ratified last Friday, opens new dimension for
economic development of Nepal through harnessing its vast water
resources. Under the treaty signed between the 2 governments last
February, a large hydro project will be constructed on the Mahakali
river along Nepal's western border with India jointly by the 2 counties

Water Quantity
-2

Infrastructure/De
velopment
6

Water Quantity
6
(NUL)

6
(NUL)

Hydropower/Hyd
ro-electricity
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Source

on an equitable cost-&-benefit sharing basis. (This should not be
taken into account as it refers to the same incident as the
previous)

4

Infrastructure/De
velopment

(2)

2

September 20,
1996

The treaty (for the Pancheshwar Hydro Project) was ratified by the
Nepal parliament on 9/20 after the main opposition (Communist
Party of Nepal) raised several issues regarding the treaty for further
discussion & demanded the formation of a parliamentary panel to
monitor the treaty's implemention. The Committee, formed on
Monday at a joint meeting of the upper & lower houses of
parliament, will also discuss issues raised by the opposition,
including the status of the Mahakali River, India's proposed power
purchase from Nepal, & Nepal's right claims over Mahakali water.
(This should be a 2 as it refers to the formation of an internal
committee)

October 8, 1996

Mahakali Development Project Monitoring Committee will study a
Detailed Project Report for the the Joint Pancheshwar Hydro
Project, to be prepared by the 2 governments within 6 months. (This
should not be taken into account as it refers to the same
incident as the previous)

April 11, 1997

The joint committee of parliament has demanded that the Nepal
government clarify its stand on alleged Indian occupation of far-west
area in Nepal. A meeting of the Nepal parliamentary panel Thursday
also decided to seek the government's stand on the status of a
Detailed Project Report of a major Nepal-India joint water project on
border river. The multi-purpose Pancheshwar project is the core of a
treaty between Nepal & India on the integrated development of the
Mahakali border River (some Members of Parliament demanded the
government ask India to remove troops allegedly stationed in
Nepal's Kalapani area, near the source of the Mahakali River, as a
precondition for ratification of the treaty). The joint parliamentary

Hydropower/Hyd
ro-electricity

(NUL)

0
(-1)

Infrastructure/De
velopment
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committee, comprising representatives of all political parties, was
formed to supervise the execution of the Mahakali treaty, which
Nepal officials hailed as the watershed in Nepal-India bilateral
cooperation of water development on equal terms.

June 9, 1997

India Prime Minister Gujral's visit to Nepal was an encouraging
extension of his foreign policy in South Asia. A treaty, which contains
provisions for mutual consultation on defense matters, is under
review & will be treated at Foreign Secretaries level, but a political
issue was not made of it. Nepal Prime Minister is even declining to
spell out what his country found objectionable. The endeavor to
"harness nature's bounty for betterment of common people" is also
discernible in exchange of instrument of ratification of Mahakali
Riverwater & power sharing project.

September 17,
1997

Kathmandu ground to a halt Wednesday at start of a 2-day strike
called by 9-communist factions seeking to limit India's influence in
Nepal. Organizers want an end to June's 20-60% increases in
petroleum project prices, repealing of 1950 Indo-Nepal Peace &
Friendship Treaty, cancellation of multi-billion dollar river project,
removal of Indian troops from Nepal territory & end to proposed
terrorism law. The 1950 treaty is seen as unfair by critics, who say it
gives India political & economic leverage over Nepal. Mahakali River
integrated project treaty (includes plans for hydropower & irrigation)
has met similar criticism since it was signed last year, as Nepal will
invest in the project with India. See event F929.

April 27, 1998

Over 8,000 activists & supporters of 9 Nepal communist factions
took to the streets here Monday to denounce the presence of Indian
troops in a territory claimed by Nepal, witnesses said. The
demonstration, led by Nepal Communist Party-Marxist & Leninist
(NCP-ML), also chanted anti-India & anti-government slogans. They
criticized the "unequal" water & power-sharing treaty signed

Hydropower/Hyd
ro-electricity
0

Infrastructure/De
velopment
-1

Infrastructure/De
velopment
-1
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between Nepal & India in 1996 & demanded cancellation of the 1950
Indo-Nepal Peace & Friendship Treaty, which they claim gives India
political leverage over Nepal. Communists maintain that India gets
lion's share out of the Tanakpur hydropower & irrigation treaty,
though it is a common border water project which both neighbors
pledged to fund equally.

Infrastructure/De
velopment
1

Joint
Management
-2

3

Infrastructure

2

Hydropower

-2

Infrastructure

September 11,
1999

India Foreign Minister Singh concluded his 4-day visit to Nepal
Saturday, with all outstanding issues between 2 countries remaining
unresolved. A joint statement was issued by the Foreign Ministers
on Saturday. Talks covered issues of mutual interest such as
utilization of water resources, etc. Both Ministers agreed to expedite
joint development of water projects such as the Pancheswor multipurpose project & Mahakali River project & agreed to encourage
private sector's participation in development of hydropower in Nepal.

September 21,
1999

Referring to arguments about whether or not the failure to implement
provisions of a treaty on the integrated development of the Mahakali
River for preparing detailed project report within 6 months after
singing of treaty will bring validity of treaty under question, Mahat
(Nepal Foreign Minister) said Tuesday that these arguments are not
based on facts. Nepal & India had plan to make joint efforts to utilize
the common Mahakali River, but plan has been delayed because of
technical problems.

2000

Creation of India-Nepal Joint Committee on Water Resources
(JCWR) to deal with all waters shared between the countries.

Indo-Asian News
Service, 2006

October 9, 2004

Second meeting of JCWR – agreement on new site for the
Pancheswar dam, development of new taskforces, field
investigatons.

Indo-Asian News
Service, 2006

March 2005

Joint Technical meeting for Tanakpur - to alleviate on going

Radio India, 2005
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Hydropowerdevelopment

1

Hydropowerdevelopment
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problems with operations of the barrage and Inequity in water
allocation and use. Nepal critical of Indian operations. The
meeting was held to address these issues.

and BBC MIR
2005

October 7-8, 2005

Third meeting of the JCWR – call to speed up activities. As yet
no detailed project documents for Pancheswar, Upper Karnali,
Sapta Koshi, and Sun Koshi

Financial Times,
2006 and
Hindustan Times
2006

August 17 2006

Ministers of Energy from Nepal and India, Sushi Kumar Shinde,
issued a statement to renew efforts at developing hydropower
in 5 major sites. – Karnali,Pancheshwar, Sapta Kosi High Dam,
SunKosi storage and Burhi Gandaki.

Hindustan Times
2006
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Table D.1 Transformation and calculation of water events
Date

Scale

Bar
Scale

RCAL

25-Apr-54

1954

6

130.4

4-Dec-59

1959

6

130.4

4-Dec-59

1959

4

43.3

20-Nov-58

1958

4

19-Dec-66

1966

6

19-Dec-66

1966

2

43.3
130.4
6.6

24-Feb-67

1967

4

43.3

26-Nov-71

1971

1

1

3-Jun-73

1973

1

1

1-Aug-74

1974

4

24-Mar-76

1976

3

6-Aug-76

1976

4

43.3
19.8
43.3

19-Mar-77

1977

4

43.3

7-Apr-78

1978

6

8-Oct-80

1980

3

July

1989

-4

2-Sep-91

1991

1

18-Oct-92

1992

2

16-Mar-95

1995

4

130.4
19.8
-43.3
1
6.6
43.3

28-Jan-96

1996

1

1

29-Jan-96

1996

-2

29-Jan-96

1996

6

-6.6
130.4

20-Sep-96

1996

2

6.6

11-Apr-97

1997

-1

9-Jun-97

1997

0

17-Sep-97

1997

-1

-1
0
-1

27-Apr-98

1998

-1

-1

11-Sep-99

1999

1

1

21-Sep-99

1999

-2

-6.6

23-Jun-00

2000

3

9-Oct-04

2004

2

1-Mar-05

2005

-1

7-Oct-05

2005

1

17-Aug-06

2006

1

19.8
6.6
-1
1
1

Average

Average value
for preconsultation
phase

BAR

4.235
(see calculation
below)

52.3

Average value
for the
negotiation
phase
28.9

Average for the
treaty
implementation
phase
12.98

3.52
(using a base of
2.6 for log
transformations)

2.68
(using a base of
2.6 for log
transformations)

Appendix D: Calculations of Water Relationship

Table D-1 shows the transformation and calculations of the water events for use in the
detailed exploration of the water relationships between Nepal and India. The calculations
and transformations are explained in Appendix B.
The calculated values on Figures 4.2 and 4.3 events from the BAR database were
transposed to the re-centred anti-logged scale (RCAL) as shown in Table D-1. A detailed
explanation of the transposition calculations and the use of the base 2.6 and others is
found in Appendix B.
For the negotiation and the treaty implementation phases simple log transformations
using base 2.6 were conducted. This is because the RCAL values of 28 and 12.98 fall
below 43.3 and BAR values can be well approximated with a single transformation using
a base value of on 2.6.
For the pre-consultation phase a swing weighted average of two transformations was
conducted using bases 2.6 and 2.4. For values that fall between 43.3 and 198 on the
RCAL scale a swing-weighted transformation is performed based on the two closest base
values. A value of 52.3 on the RCAL scale will correspond to a value between 4 and 5
on the BAR scale. It is calculated taking a weighted average from between 43.3 and 79.4
as follows:
1) RCAL value of 52.3 transformed using a log base of 2.6 gives a BAR value of 4.14
2) RCAL value of 52.3 transformed using a log base of 2.4 gives a BAR value of 4.52
3) The difference between 79.4 (Base = 2.4) and 52.3 is 27.1, and the difference between
52.3 and 43.3 (Base = 2.6) is 9, and the total difference between 79.4 and 43.3 is 36.1.
4) In calculating the BAR value of RCAL value 52.3, 75% weight should be given to the
value using a base of 2.6 and 25% should be given to using a base of 2.4. The result:
(0.75*4.14) + (0.25*4.52) = 4.23
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Process Mechanisms in Transboundary Waters
Assessment of negotiation elements for the Columbia River Treaty.
This questionnaire is assessing the negotiations and consultation leading to the Columbia
River Treaty. It is assessing process mechanisms between 1944 (when both countries
asked the IJC for assistance in looking at options for development) and 1964 when the
Treaty was actually signed. It assesses what the major factors were that lead to the
Treaty as it stands. Factors such as information exchange, third party intervention, etc…
The following list of tables are to be answered in terms of your overall knowledge and
understanding of „how‟ the build-up to the Columbia River Treaty occurred and its effect
on the relationship between those involved. The framework compares the context leading
up to the consultation and negotiation (Tables 1-2), the process mechanisms used during
that period (tables 3-7) and the situation following Treaty development (Table 8).
PLEASE simply indicate with an X in the box or write something to indicate which box
and send the file back.
1. Constructed Scale for Integration and Relationship of Basin States.
There are two answers to be given on this table.
A: is an assessment (your estimate) of the overall relationship between the countries and
actors (BC, Washington, etc) between 1934 to 1944 – the decade leading up to when the
US and Canada asked the IJC for their assessment.
B: is an assessment of the overall relationship between the states from 1964 to 1974
Table showing the presidents and Prime Ministers of the US and Canada.
US
Roosevelt – 1933-45

Canada
Mackenzie King 1935-48

A
Coulee dam constructed in 1944
Truman - 1945-53

St Louis Laurent 1948-1957

Eisenhower 1953-1961

J. Diefenbaker 1957-1963

JF Kennedy 1961-1963

J. Diefenbaker 1957-1963

B

LB Johnson 1963-69

L Pearson – 1963-68

B

R Nixon 1969-74

Trudeau – 1968-79

Appendix E: Questionnaire

Scale

Integration and Relationship
General Indicators

A

B
Integration: trade and diplomacy

1

2

3

4

5

1

States in the basin are not integrated, there is little important trade between them,
there is high tension and poor relationships, including small scale military acts, to
larger acts of aggression with casualties, very few agreements exist among basin
states, almost all bi-lateral.

2

States in the basin are partially integrated, there is some trade between them but
they are not significant trading partners, trading is limited to only a few
commodities, tensions exist economically and over sovereignty issues, displays of
political or military hostility, economic hostile action, some agreements exist
among basin states, mostly bi-lateral.

3

States in the basin are moderately integrated, there is trade but do not fall in the
top 5 trading partners, trading is over several different sectors, tensions over
economic or sovereignty issues exist, including mild verbal expressions displaying
discord in interaction, no acts of aggression between basin states, agreements
among basin states exists, but not necessarily common.

4

Good relationships within the basin, counties are economically integrated (some
countries in the basin fall within top 5 trading partners of others), trading in
different sectors, some tensions over economic or sovereignty issues may exist,
no acts of aggression between basin states, agreements in trade, defence, etc.
are common.

5

Maximum integration and good relations between basin states. Trade between
them is important for most states (countries have at least one other basin state in
their top 5 trading partners), relations in many sectors, few tensions over
economic or sovereignty issues, no acts of aggression between basin states,
many bi-lateral and basin agreements in trade, defence, etc.

2. Asymmetry of Interests Between Basin States: More or less state of affairs in
1944
This constructed table is designed to estimate the degree of difference in interest in
developing the waters of the Columbia. If states both want the same thing then it would
rank 5, if they want vastly different things then it would rank 1.

Asymmetry of the Interests
General Indicators
Scale
Heterogeneity and homogeneity of interests
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Asymmetry of the Interests
1

States in the basin have vastly different development goals and use for the water,
interests and ideas are either highly heterogeneous and/or highly asymmetric.

2

States in the basin have different goals and ideas for unilateral development,
interests are asymmetrical.

3

States in the basin share some common and some different goals, interests are
modestly asymmetric,
States in the basin have common goals and somewhat symmetrical interests.

4

States in the basin have very common goals and visions for water use, interests are
highly symmetrical.

5

3. Constructed Scale Assessing Creating and Balancing Incentives (between 19441964)

This is an assessment of how well the parties did on addressing each others interests and
creating new incentives (such as payment) to address concerns.

Balancing and Creating New Incentives

Scale

Indicators
Positions v Interests/Scope of issues incorporated in discussions/flexibility

1

Positional based discussions/ no effort in balancing or accommodating other
parties/ no flexibility of parties.

2

Positional based discussions/ some effort in accommodating other party’s
positions/ little flexibility of parties.

3

Predominantly positional based negotiation, no real effort to develop new
incentives/ good effort to accommodate other party’s positions/ good flexibility in
parties.

4

Predominantly positional based negotiation, some effort to develop new incentives/
good effort to accommodate other party’s positions, good flexibility in parties.
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Balancing and Creating New Incentives

5

Mix of positional and interest based negotiation/ Some external interests are
included (such as financing) and moderately accommodated/ parties display
flexibility.

6

Predominantly interest based/ efforts are made to create incentives beyond
financial/ parties are moderately accommodating/ some flexibility.

7

Interests and incentives are discussed/ incentives go beyond financial incentives or
compensation to include operational or procedural issues/ parties are flexible.

8

Clear interest based negotiation/ incentives are varied but remain related to water
issues, they include environmental issues/ parties strive for flexibility.

9

Interest based/ new incentives developed including procedural as well as external
incentives from water, such as power transmission or environmental issues/ parties
are flexible.

10

Effective interest based negotiations/ socio-economic interests are taken into
consideration, extensive resources are considered, creative alternatives focussing
on meeting interests are developed/ parties are flexible.
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4 Constructed Scale for Assessing Information Sharing (1944-1964)
How well was information and data exchanged back and forth? Both in terms of
substantive technical issues as well as socio-economic information.
Information Sharing (Enhancing Dialogue)
Indicators
Scale
Timing/method/content
1

No exchange of information

2

Irregular release of information (1/yr), Informal exchange (through academic means,
or release of reports), limited or moderate applicability for management.

3

Irregular but formal exchange of information, uni-dimensional or limited, disputed or
questioned.

4

Irregular but formal exchange of information, uni-dimensional or limited, validity
accepted

5
6
7

Regular formal exchange, uni-dimensional, validity accepted or disputed.
Regular exchange, multi-dimensional, validity accepted.
Regular exchange, joint gathering and/or processing, uni-topical,

8

Regular (1-2/year) exchange, joint gathering and/or processing, multi-dimensional
water issues.

9

Regular exchange, joint gathering and/or processing, multi-dimensional, including
socio-economic and environmental issues exchanged or discussed.

10

Extensive and regular exchange, joint information gathering and/or processing,
socio-economic-environmental, policy and planning information.
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5. Constructed Scale for Assessing Stepwise Cooperation.
This is an assessment of whether the Parties began with small projects or small issues and
lead up to larger ones. Ie. doing, joint surveys, building a small dam or flood control
mechanism and seeing how they work on it etc. The idea is that in situations, like Turkey
– Iraq, where there is a high degree of asymmetry and poor-relations (mis trust) stepwise
cooperation is essential for a stable agreement – in the Rhine stepwise cooperation may
not have been necessary due to extensive history between the countries.

Stepwise Cooperation
Indicators
Scale

1

Evolution in level of meetings/evolution in information exchange/evolution in
activities undertaken

No effort made to develop cooperation slowly.

2

Some effort: some evolution in meeting and discussion – but principally
kept at one to two levels (either high or low)/ information sharing remained
either high or low, but did not evolve much / large actions undertaken with
no small lead up activities.

3

Moderate effort: evolution of meetings and discussion at different levels but
a minor range (2-3)/ Information sharing increased in scope and depth/
some joint information and analysis activities leading up to major activities.

4

Good effort: meetings evolved between 4 levels/ information sharing
evolved from low to adequate for management/ some smaller activities
undertaken with specific modest goals set and achieved.

5

Maximum effort: meetings evolved over 5 levels of interaction/ Information
and interest sharing progressed from very little to extensive (including joint
assessment)/small activities undertaken leading to larger efforts, this
included short term agreements and smaller projects with specific goals.
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6 Constructed Scale for Assessing Third Party Involvement
To what extent were neutral parties involved in the development of the Treaty? Neutral
parties are considered as those organisations which are un-biased and have assisted the
development of the Treaty. These could be international organisations, private bodies
hired etc.
Third Party Involvement
Indicators
Scale
Technical/financial/mediation
1
2
3

Not important - No Third Party Involvement
Minor Importance - Third Party involved in minor way, perhaps observer role only
etc.
Limited importance - Third party involved but of limited importance.

4

Some Important - Third party moderately involved in technical aspects perhaps some
funding etc.

5

Moderately Important - Third party involved in financial or technical or mediation
aspects – but with moderate importance (20%-30% financing etc. )

6

Important - Third Party involved technically, financially (30%-50%), or with mediation
which assisted the project in an important manner.

7

Quite Important - Third party involved technically and/or financially (funding > 50%),
with mediation where their involvement was quite important for the development of
and agreement.

8

Significantly Important – Third party involvement significantly impacted the project,
either in finance (70%) or technical or mediation.

9

Very important - Third Party significantly involved in two of either mediation /
technical and or financial (70%) assistance

10

Extremely Important: Third Party highly involved in all mediation, high degree of
technical assistance, and financial assistance (70%)
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7. Constructed Scale for Engaging Relevant Stakeholder Interests
How well were stakeholder interests dealt with during the development of the Treaty. A local (communities) and B - regional stakeholders (interests of BC, Washington,
Oregon)?
Scale
A

Engaging Relevant Stakeholder Interests
Indicators

B
A: Local

No consideration of Stakeholder issues

No consideration of Stakeholder issues

2

Some effort to consider interests:
informal analysis, limited to no
consultation with stakeholders.

Some effort to consider interests: informal
analysis, limited to no consultation with
stakeholders.

3

Moderate effort: consultation of
stakeholder interests.

Moderate effort: consultation of
stakeholder interests.

4

Good effort: extensive consultation,
involvement in developing policy and
strategies for water use.

Good effort: extensive consultation,
involvement in developing policy and
strategies for water use.

5

Maximum effort to move involve
relevant interests: consultation,
observers in meetings or involvement in
developing positions and negotiation an
implementation strategies

Maximum effort to move involve relevant
interests: consultation, observers in
meetings or involvement in developing
positions and negotiation an
implementation strategies

1

1

2

3

4

5

B: Regional
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8 Constructed Scale for Assessing Commitment in Cooperation (1964 to present)
Two assessments A – looks at the actual agreement related to what was agreed upon. Note this
is not a perfect table – it is a general table being applied to many different agreements not only
the CRT. B- In your opinion, how well has the agreement actually been implemented in terms of
operational management and in following commitments made?
Scale

A

1

2

3

4

Agreement

Operational management
No cooperation at the operational management
level. Minimal or no commitment of resources by
parties. Parties unwilling to take part in any
meetings or activities.

Informal understanding for cooperation

Exchange of information at the managerial and
technical level, ad-hoc meetings. Ad hoc
operational coop.

3

A memorandum of understanding at the
technical and operational level of
management. An agreement to agree in the
future. May include exchange of information

Structured but limited operational management,
including regular exchange of data.

4

A basic agreement to cooperate, but little
specifics (no monitoring, no joint
management etc). Limited to exchange of
independent information.

Structured operational management – including
information exchange, all uni-lateral operations
and decision making.

A formal agreement in place. Single purpose
agreement, is specific in goals and actions.

Regular structured operational management,
regular contact, unilateral operations and decision
making.

An agreement (single/multiple issue), dispute
resolution, specific targets, no joint
management,

Regular structured operational management,
regular contact, unilateral operations, unilateral
decision making based on agreed targets.

An agreement (single/multiple issue), dispute
resolution, specific targets, no joint
management,

Regular structured operational management,
regular contact, unilateral operations, unilateral
decision making based on agreed targets (no
permanent joint river body)

8

An agreement (single/multiple issue), dispute
resolution, specific targets, river protection,
Joint river basin agency (limited decision
power, recommendations only),

Regular structured operational management,
unilateral operations, unilateral decision making
based on agreed targets, greater integration from a
permanent joint river body.

9

Agreement including dispute resolution,
specific targets, monitoring and verification,
river protection, flexibility for changing
conditions, joint river agency to direct policy
(limited operational decision making),

Regular and integrated operational cooperation,
unilateral operations, integration with a joint river
agency that has power to make recommendations
and direct policy, but limited authority in
operational management.

1

2

6

6

9

Indicator B

No formal or informal agreement to
cooperate.

5

8

Indicator A
B

5

7

Commitment in Cooperation

7
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Scale

10

10

Commitment in Cooperation
An agreement based on equitable and
reasonable utilisation with enforcement
mechanisms, dispute resolution, monitoring
and verification, specific goals and targets,
adequate protection of watercourse, prior
notification, including relevant stakeholders,
flexibility for changing conditions, joint river
agency, with decision making authority on
operations and policy

Regular and integrated operational cooperation
from a joint river agency that has extended power
and authority in operational management. Joint
operations.

Questions relating to the framework:
1. Is the framework sufficiently simple and easy to understand? Do you think you
could follow the reasoning if it were sent out as a survey, or done through a web
survey?

2. Does the framework adequately describe the major factors affecting Treaty
development? Does it adequately capture the essential characteristics of treaty
development? If not why not?

3. How would you improve the questionnaire to be used to compare the Columbia
with other international treaties?
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