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With the increasing international focus on transboundary cooperation as a part of the Sustainable 

Development Goal (SDG) Framework, there is global recognition of transboundary water cooperation 

as a tool for improved governance and management of transboundary surface and groundwaters. Yet, 

there is not an agreed upon definition of transboundary water cooperation in the literature. Most 

measures of transboundary water cooperation focus on agreements, particularly the number of 

agreements or their content. However, this generally does not measure or capture how actors behave 

in a cooperative process, nor whether the behavior had the intended consequences or outcomes 

(Daoudy and Kistin 2008). Therefore, we need further research on measures of the quality and 

outcomes of cooperative processes. This dissertation addresses these gaps by achieving three goals. 

First, it identifies the strengths and weaknesses of the methodology for SDG Indicator 6.5.2. The 

SDG Indicator 6.5.2 aims to measure “the proportion of transboundary basin area with an operational 

arrangement for water cooperation” (UN-Water 2017). It does this by comparing the UN-Water 

methodology to two other variations for measuring transboundary water cooperation. The comparison 

of the results from the three methods illustrates the variability in what is considered transboundary 

water cooperation. The second goal is to develop a clear, consistent, and representative definition of 

transboundary water cooperation. This goal proved challenging in that a statement-style definition of 

transboundary water cooperation has many limitations. Notably, they are broad and non-specific, 

which makes them less applicable to the variety of forms cooperation can take in basins and aquifers. 

Therefore, I develop the Four Frames of Cooperation, which is a neutral modular framework for 

developing context-specific explanatory definitions of transboundary water cooperation in basins and 

aquifers. The Four Frames of Cooperation are legal, institutional, relational, and outcome. The Four 



 

Frames of Cooperation framework forms the foundation for the third goal of this dissertation, which 

is to define effective transboundary water cooperation and operationalize a method to evaluate the 

effectiveness of cooperative processes over internationally shared waters. Overall, effective 

cooperation emphasizes the relational and outcome frames of cooperation, while working towards 

equitability and sustainability, which is operationalized by the Weighted Model of Effective 

Cooperation. This model has three stages: parameters, assessment, and evaluation, and together, they 

present a context-specific model for evaluating the effectiveness of transboundary water cooperation. 

This model presents a first step in qualitatively evaluating the effectiveness of transboundary water 

cooperation. Together, the Four Frames of Cooperation and the Weighted Model of Effective 

Cooperation aim to improve the understanding of cooperation and encourage a detailed evaluation of 

the quality, success, and effectiveness of cooperative processes.  
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1 

PREFACE 

What you are about to read is an exercise in nuance and context. Research is often focused on the 

generalizability and transferability of results, and to an extent, this dissertation is no different. It sets 

out to create a framework and a model to define and evaluate effective transboundary water 

cooperation. What you are about to discover is that this is much more complex and detail-rich than 

you might expect.  

This dissertation can be summarized in a few sentences, as captured in an exchange I had with Dr. 

Barb Cosens while interviewing her for this research:  

Melissa: “I realize that some of these questions get really tricky because they are so general, 

and there is so much depending on context.” 

Dr. Cosens: “That’s why lawyers always say, ‘It depends’.” 

Therefore, dear reader, what you take away from this dissertation will depend on many factors, much 

like transboundary water cooperation. However, it is my hope that you will recognize the importance 

of place, scale, and context in transboundary water cooperation and that relationships and outcomes 

matter when developing effective cooperation. The rest…well it depends. 
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1. INTRODUCTION 

1.1 Introduction1 

The concepts behind sustainable development have been circulating in international discourse for the 

last century, but they have gained increasing focus since the 1980s. In 1983, the World Commission 

on Environment and Development met and produced the 1987 Our Common Future, more commonly 

known as the Brundtland Report (Du Pisani 2006). The most common definition of sustainable 

development comes from this Brundtland Report – “development that meets the needs of the present 

without compromising the ability of future generations to meet their own needs” (Brundtland 

Commission 1987, 41). Since then, the concept of sustainable development has permeated and 

expanded within the international governance system. The most recent example of this is the 

Sustainable Development Goals (SDGs), which are explained in detail in Section 1.3 and are an 

expansion of the Millennium Development Goals (MDGs) that began in 2000. The SDGs aim to 

strengthen institutional frameworks for the three dimensions of sustainable development – social, 

economic, and environmental – in developed and developing countries. One of the concepts that has 

been incorporated into sustainable development is transboundary water cooperation. The practice of 

transboundary water cooperation has been around much longer than the concept of sustainable 

development, with agreements over shared waters dating back to 2500 BCE, most commonly over 

navigational issues. Cooperation over water for the purposes of water management has increased since 

1814 (Hamner and Wolf 1997). The inclusion of transboundary water cooperation into the SDGs 

illustrates the increasing prominence of transboundary water cooperation in the international system 

and the efforts to promote it.  

At first glance, the promotion of transboundary water cooperation seems like an admirable and worthy 

goal for states to work towards. Improving cooperation over shared waters has the potential to improve 

equitable access to water, improve riparian environments, increase global water security, or to help 

solve the ‘Water War’ crisis2. However, establishing and maintaining transboundary water cooperation 

is a challenging and complex task. This global awareness and emphasis has led to increased efforts to 

 
1 This chapter has text drawn from McCracken, Melissa. “Measuring Transboundary Water Cooperation: 

Options for Sustainable Development Goal Target 6.5.” TEC Background Paper. Stockholm: Global Water 

Partnership, 2017. 

2 This thesis was prominent in the early 1990s and has seen a resurgence with the threat of climate change. It 

argues that water resource scarcity is a cause of armed conflict; climate change is predicted to increase 

variability in precipitation creating water shortage or flooding, which could lead to conflict. However, this theory 

has been disproven through empirical studies finding that there is more cooperation between states over water 

than conflict (A. T. Wolf, Yoffe, and Giordano 2003). 
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measure and track progress towards achieving transboundary water cooperation. Before accurate 

measurement can occur, we must ask: What is transboundary water cooperation? The challenge in 

answering this question lies in the fact that there is no single accepted definition of transboundary 

water cooperation (Tarlock 2015; Saruchera and Lautze 2015). Without a single accepted definition, 

multiple conceptualizations of the term are used to devise measures for tracking progress – such as in 

the SDGs (See Section 1.3). Having these multiple measures can impact how countries, donors, 

international organizations, and the greater international system perceive a basin, aquifer, or country’s 

progress towards achieving cooperation. Furthermore, if the goal is to achieve sustainable 

development through cooperation over transboundary waters, cooperation must be effective – it must 

have a measurable outcome. However, as with the varying definitions of transboundary water 

cooperation, what does effectiveness mean and how is it measured? This dissertation aims to answer 

these questions: what is a single, agreeable definition for transboundary water cooperation? What 

makes it effective? How is it measured?  

This chapter presents an introduction to the research explored in this dissertation. It begins with 

background on transboundary waters and sets the context of the SDGs. Then, it dives deeper into the 

problem of defining cooperation and effectiveness and why this research is needed.  The chapter 

closes with a literature review and overview of the research design and methodology.  

1.2 Transboundary Waters 

To understand the implications transboundary cooperation could have on sustainable development, an 

understanding of transboundary waters is needed. Transboundary waters are surface- and 

groundwaters that cross political, administrative, local, and other types of boundaries. In the context of 

this dissertation, the boundaries addressed are international political boundaries. Wolf et al. (1999) 

define transboundary river basins as areas that contribute both surface and groundwater to streams that 

drain to an ocean, sea or terminal lake – where perennial water intersects a political boundary.  There 

are 310 international transboundary river basins globally (see Figure 1), which encompass 47.1% of 

the world’s land surface (McCracken and Wolf 2019) and cross the boundaries of two or more nations.  

These river systems contribute a significant proportion – approximately 60% – of the freshwater river 

discharge worldwide (A. T. Wolf et al. 1999; A. T. Wolf 2007). Most of the world’s largest, and often 

most heavily depended on, rivers cross international borders – these include the Ganges-Brahmaputra-

Meghna, Amazon, Indus, Nile, and Colorado rivers.  With about 45% of the world’s population 

residing in these basins, equitable sharing and sustainable use is vital for maintaining and increasing 

the water security of the majority of the world’s population (TFDD 2019).   
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Figure 1: International River Basins (TFDD 2019) 

Transboundary waters also include shared groundwater. Defining transboundary groundwaters is more 

complex than defining transboundary surface waters, given the difficulty in determining the extent of 

groundwater bodies. Unlike surface waters, the extent of groundwater bodies cannot be determined by 

physical observation. The above definition of transboundary river basins includes groundwater. These 

groundwater bodies are shallow, unconfined geologic units that are hydrologically connected to the 

surface water system and their extents are contained within the delineation of river basin boundaries.  

Alternatively, geologic units that are not hydrologically connected to surface water, such as confined 

and fossil aquifers, can also be transboundary groundwaters. The extent of these groundwater bodies is 

not related to river basin boundaries.  

The definition of transboundary groundwaters is not consistent through legal texts and literature, but 

the legal distinction between the two types of groundwater bodies is important. The 1997 UN 

Watercourses Convention (Article 1) defines a watercourse as “a system of surface and groundwaters 

constituting by virtue of their physical relationship a unitary whole and normally flowing into a 

common terminus” (United Nations 1997).  This definition refers to those groundwater bodies that are 

hydrologically connected and within river basin boundaries. Excluded from the 1997 UN 
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Watercourses Convention are the fossil and confined groundwater bodies that are not hydrologically 

connected. These bodies are defined in several variations in legal text and literature. The UNECE 

Water Convention (Article 2) defines groundwaters as both confined and unconfined aquifers 

(UNECE 2016b). The 2004 Berlin Rules on Water Resource Law define an aquifer as a geologic 

formation that contains water, but excludes the water contained within the aquifer from the definition, 

while the term groundwater is reserved for the water contained within the aquifer (International Law 

Association 2004).  This is similar to the definition used in the draft Law of Transboundary Aquifers, 

where an aquifer is “a permeable water-bearing geological formation underlain by a less permeable 

layer,” but the resolution includes the water contained in the formation within its definition (UN 

General Assembly 2013).  For the purposes of this paper, the definition of aquifer is consistent with 

the Berlin Rules; however, the term groundwater body may also be used interchangeably3. 

Transboundary groundwaters or transboundary aquifers can then be defined as aquifers that are 

intersected by state boundaries (UNECE 2014).   

 

Figure 2: Transboundary Aquifers of the World (IGRAC and UNESCO-IHP 2015) 

Groundwater has been, and is increasingly becoming, a vital resource for domestic and agricultural 

 
3 For more concise writing, the author may at points use ‘basin’ in a general sense to refer to both river basins 

and groundwater basins; a modifier will be used when referring to either surface or groundwater.  
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water supply. Globally, groundwater represents 99% of all liquid freshwater (UNESCO-IHP and 

UNEP 2016).  According to the latest transboundary aquifer inventory completed by UNESCO 

IGRAC, there are 592 transboundary aquifers (see Figure 2) (IGRAC and UNESCO-IHP 2015).  With 

the difficulty in delineating aquifers, the boundaries are often poorly known, and many are unknown. 

There may also be further difficulty in determining hydrologic connectivity between aquifers. 

Therefore, countries may be unaware that groundwater resources are shared, which could increase 

their vulnerability towards unsustainable use of these groundwater resources. With the future role that 

groundwater is likely to play in mitigating and buffering impacts from climate change and rapid 

human development and population growth, it is important to have an accurate inventory of 

international aquifers and aquifer systems. Without knowledge of transboundary aquifer systems, 

transboundary cooperation and management are limited. As of 2019, only six transboundary aquifers 

have a formal agreement (TFDD 2019); an additional two aquifers have an informal agreement. The 

lack of governance and institutional frameworks on shared groundwater could become a significant 

impediment to sustainable development (UNESCO-IHP and UNEP 2016).   

Rivers and groundwaters traverse landscapes irrespective of political borders.  These borders add 

political complexity to water management with already diverse interests and values.  Globally, water 

demands for domestic use, agriculture, and industry are increasing with population growth, economic 

development, and changing lifestyles, despite increases in efficiency. Furthermore, of the available 

supplies, water quality of both surface and groundwaters are at risk of contamination.  Much of the 

global water infrastructure is aging and will need replacement.  Due to these factors and the varied 

distribution of water, water scarcity and water stress are strong arguments for water conflict.  Water is 

often perceived as a source of conflict under these arguments; with a reduction in available water 

resources, such as from global climate change, there is more competition for access, which leads to a 

greater potential for conflict. When considering the implications and potential impacts to global water 

security, the Malthusian arguments warning of increased conflict are compelling. Much of the water 

conflict literature claims a threat from water scarcity, which would directly lead to warfare between 

nation-states (Cooley 1984; Committee on Foreign Relations 2011; S. B. Yoffe and Wolf 1999; Swain 

2015).  This water as a source of conflict idea has evolved into an alternative strand of thought. 

Research and history have shown that while shared water can – and does – lead to tensions and 

localized hostilities, it does not lead to all-out war between states; rather the larger the geographic 

scale, the less likely it is that an intense conflict would occur (A. T. Wolf 1998). Tensions, or 

flashpoints, can encourage disputing states to enter into negotiations which may result in cooperative 

arrangements (A. T. Wolf 2007). Increasing national water security can be obtained through 
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cooperation with co-riparians; sharing water and maintaining water security are not mutually 

exclusive, even in arid, water-scarce areas. In fact, studies have found that despite the perception of 

dry areas being more prone to conflict, conflict over water is not any more likely to occur in arid areas 

than in more humid environments (A. T. Wolf, Yoffe, and Giordano 2003).  Dinar et al. (2015) take 

this further and show that high water variability actually lends to more cooperative behavior, up to a 

certain threshold. 

Cooperation over shared waters is more prevalent for several reasons, including shared interests and/or 

the existence of institutional arrangements or particular institutional design features (A. T. Wolf 1998; 

S. B. Yoffe and Wolf 1999; S. M. Mitchell and Zawahri 2015).  As states develop international waters 

further, they will continue to encounter complexity that will require cooperation and negotiation in 

order to prevent loss to the riparians or the resource (S. M. Mitchell and Zawahri 2015).  

Transboundary cooperation presents basin states with opportunities to negotiate solutions that meet 

shared interests to the benefit of both (or multiple) riparian states (Sadoff and Grey 2002); for 

example, a collaborative dam project in an upstream country could provide hydropower and irrigation 

benefits to the downstream country.  Shared interests and the benefits of cooperative arrangements are 

readily visible in past treaties and negotiated agreements between countries (A. T. Wolf 1998; M. 

Giordano et al. 2013).  Once these cooperative arrangements are in place, such as through a treaty, 

they are found to be resilient even while co-riparians are engaged in a hostile conflict over other issues 

(A. T. Wolf 1998; S. B. Yoffe and Wolf 1999; A. T. Wolf 2007).  Treaties, for example, have reduced 

the potential for conflict in many regions, but they can come under pressure from political and 

resource changes in the riparian states (Gleick 1993).  Hydropolitics – and the associated 

hydropolitical resilience or vulnerability – relates to the potential for conflict to occur over shared 

waters and the ability for institutions to manage the shared resources in a politically sustainable 

manner.  Cooperation and conflict do not occur in isolation from one another, as a basin is not either in 

a state of conflict or a state of cooperation (Zeitoun and Mirumachi 2008).  Whether a basin is 

considered hydropolitically vulnerable is linked to the institutional capacity and rate of change within 

the basin, including inter alia change in physical or institutional systems.  The Basins at Risk project 

found that “the likelihood and intensity of dispute rises as the rate of change within a basin exceeds the 

institutional capacity to absorb that change” (A. T. Wolf, Yoffe, and Giordano 2003, 51; A. T. Wolf, 

Stahl, and Macomber 2003).  Institutional capacity, whether treaties, agreements, river basin 

organizations (RBOs), or positive international relations, is an important parameter for indicating the 

potential for dispute of shared waters, potentially more so than physical conditions of the basin (A. T. 

Wolf 2007).  The ability of the shared water system to be hydropolitically resilient is then dependent 
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on the adequate institutional capacity in place to absorb rapid change within the system; this includes 

rapid institutional changes, in addition to rapid physical changes. Brochmann (2012) takes this further 

by showing that the signing of treaties on shared river basins does create an increased potential for 

future water cooperation.  This argument is based on the fact that treaties cover a variety of issues and 

are intended to improve cooperation generally, in addition to solving specific disputes (Brochmann 

2012).   

1.3 Sustainable Development Goals 

As the Millennium Development Goals (MDGs) were set to expire in 2015, the United Nations 

decided that a replacement framework was needed to continue progress towards the over-arching goal 

of poverty reduction (United Nations 2012). This process began with the 2012 Rio+20 Conference on 

Sustainable Development that resulted in the output of The Future We Want, with the objective to 

renew political will towards sustainable development (United Nations 2012).  The document 

emphasized the development and strengthening of institutional frameworks for the three dimensions of 

sustainable development – social, economic, and environmental. The conference and the resultant 

document spurred the international process to develop a set of Sustainable Development Goals 

through a global consultation process.  

In 2015, the UN General Assembly, including 193 member states, signed resolution A/RES/70/1 

Transforming our world: the 2030 Agenda for Sustainable Development, which built on the Rio+20 

conclusions and the results of two years of international consultations and engagement with civil 

society.  The 17 Sustainable Development Goals (SDGs) and 169 targets greatly increase the scale, 

ambition, and interconnection of the international agenda, particularly when compared to the scope of 

the MDGs.  These goals aim to complete the unfinished MDG agenda to eradicate poverty, while also 

including integrated goals to achieve sustainable – economic, social, and environmental – 

development.  The 2030 Agenda for Sustainable Development integrates five key themes throughout 

the 17 goals and their respective targets: People, Planet, Prosperity, Peace, and Partnership (United 

Nations 2015).  Over the next 15 years, the universal SDGs will apply to both developed and 

developing countries and will only be achieved through an integrated approach that involves multiple 

sectors, governments, and administrative units at various social and geographic scales.  The priorities 

of the SDGs include poverty elimination and increases in health, education, and food security.  These, 

and other social, economic, and environmental development priorities are reflected in the individual 

goals and targets (see Box 1 detailing individual goals).  
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During the consultation process to develop the SDGs, there was a global push to ensure the inclusion 

of a specific goal related to water within the 2030 Agenda. The MDGs had previously included a 

water-related target4 under Goal 7: Ensure Environmental Sustainability (United Nations n.d.).  The 

 
4MDG Target 7.C: Halve, by 2015 the proportion of the population without sustainable access to safe drinking 

water and basic sanitation (United Nations n.d.).  

Box 1. The Sustainable Development Goals (United Nations 2015) 

Goal 1: End poverty in all its forms everywhere 

Goal 2: End hunger, achieve food security and improve nutrition and promote sustainable 

agriculture 

Goal 3: Ensure healthy lives and promote well-being for all at all ages 

Goal 4: Ensure inclusive and equitable quality education and promote lifelong learning 

opportunities for all 

Goal 5: Achieve gender equality and empower all women and girls 

Goal 6: Ensure availability and sustainable management of water and sanitation for all 

Goal 7: Ensure access to affordable, reliable, sustainable and modern energy for all 

Goal 8: Promote sustained, inclusive and sustainable economic growth, full and productive 

employment and decent work for all 

Goal 9: Build resilient infrastructure, promote inclusive and sustainable industrialization and 

foster innovation 

Goal 10: Reduce inequality within and among countries 

Goal 11: Make cities and human settlements inclusive, safe, resilient and sustainable 

Goal 12: Ensure sustainable consumption and production patterns 

Goal 13: Take urgent action to combat climate change and its impacts 

Goal 14: Conserve and sustainably use the oceans, seas and marine resources for sustainable 

development 

Goal 15: Protect, restore and promote sustainable use of terrestrial ecosystems, sustainably 

manage forests, combat desertification, and halt and reverse land degradation and halt 

biodiversity loss 

Goal 16: Promote peaceful and inclusive societies for sustainable development, provide access to 

justice for all and build effective, accountable and inclusive institutions at all levels 

Goal 17: Strengthen the means of implementation and revitalize the Global Partnership for 

Sustainable Development  



10 

placement of a water-related target in the MDGs gave recognition to water as a component necessary 

for sustainable development. However, the centrality of water to achieving the other MDGs was 

overlooked. It is through this history that emphasis was placed on having a specific water related goal 

in the SDGs. Several organizations and figures highlighted the need for water to figure prominently in 

the future development goals. The 2013 UN Water Analytical Brief acknowledged the increased 

awareness of water security and the need to recognize the implication it has for peace and national 

security in addition to development issues. The report stated, “water security needs to be included in 

the formulation of the SDGs” (UN-Water 2013). At the High-Level round table discussions on Water, 

Peace and Security, then US Secretary of State Clinton observed the role water plays in ensuring peace 

and human development (UN-Water 2013).  In 2015, the UN Secretary General Advisory Board on 

Water and Sanitation noted that the importance of water to development deserved the establishment of 

a new ‘global arena’ in the UN, and their report specifically noted that better water resources 

management is needed within and between countries, as well as across sectors (Alexovich 2015).  

Stakeholders globally also supported the inclusion of a specific water-related goal during the 

stakeholder consultation process. Findings of the consultation process found that stakeholders had a 

consistent message to political leaders that it was time to move forward with water (P. Taylor 2013).  

The outcome of this global support and recognition of the importance of water to development 

resulted in the incorporation of a specific water goal with eight targets (see Box 2).  
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Global sentiments, along with various position papers for proposed targets for the SDG on water 

included greater emphasis on water resources management when compared with the MDGs (Saruchera 

and Lautze 2015).  For example, the outcomes of stakeholder consultations noted that “achieving 

improved management of water resources is of extremely high importance across disciplines and 

segments of society and requires long term support” (P. Taylor 2013).  The various position papers put 

forward for the targets for the designated water goal attempt to address the connections between water 

and development, such as water and sanitation and hygiene, water resources management or 

governance, water-related disasters, wastewater management, and water quality (AMCOW (African 

Ministers’ Council on Water) 2013; UNGC (United Nations Global Compact) 2013; United Nations 

University and United Nations Office for Sustainable Development 2013; UN-Water 2014; 

Schweizerische Eidgenossenschaft 2013).  Of these position papers submitted prior to the agreement 

on the 2030 Agenda, only two discussed the importance of including transboundary cooperation as a 

target for water resources management – Swiss Water Partnership and UN-Water (Schweizerische 

Box 2. Sustainable Development Goal 6 (United Nations 2015). 

Goal 6: Ensure availability and sustainable management of water and sanitation for all 

6.1: By 2030, achieve universal and equitable access to safe and affordable drinking water for all 

6.2: By 2030, achieve access to adequate and equitable sanitation and hygiene for all and end open 

defecation, paying special attention to the needs of women and girls and those in vulnerable 

situations 

6.3: By 2030, improve water quality by reducing pollution, eliminating dumping and minimizing 

release of hazardous chemicals and materials, halving the proportion of untreated wastewater and 

substantially increasing recycling and safe reuse globally 

6.4: By 2030, substantially increase water use efficiency across all sectors and ensure sustainable 

withdrawals and supply of freshwater to address water scarcity and substantially reduce the 

number of people suffering from water security 

6.5: By 2030, implement integrated water resources management at all levels, including through 

transboundary cooperation as appropriate 

6.6: By 2020, protect and restore water-related ecosystems, including mountains, forests, wetlands, 

rivers, aquifers and lakes 

6.a: By 2030, expand international cooperation and capacity building support to developing 

countries in water- and sanitation-related activities and programmes, including water harvesting, 

desalination, water efficiency, wastewater treatment, recycling and reuse technologies  

6.b: Support and strengthen the participation of local communities in improving water and 

sanitation management 



12 

Eidgenossenschaft 2013; UN-Water 2014).  The resultant target (Target 6.5) for Goal 6: “By 2030, 

implement integrated water resources management at all levels, including through transboundary 

cooperation as appropriate,” and its related indicators are the genesis of the research questions 

presented and discussed in this dissertation. (United Nations 2015). 

Target 6.5 builds on the outcomes agreed upon in the 2002 Johannesburg Plan that countries should 

develop integrated water resource management (IWRM) plans, establish institutions, and integrate 

management plans at the basin scale (UN-Water 2016c).  The intention is that an IWRM framework 

will assist in balancing the other water targets and help to enhance the linkages with the other SDGs.  

To reach Target 6.5, two indicators have been developed to assist in monitoring and assessing its 

implementation.  

• Indicator 6.5.1: Degree of integrated water resources management implementation 

This indicator will assess four components of IWRM implementation – policies, institutions, 

management tools, and financing – through a survey instrument in the manner of the 2012 Status 

Report on IWRM (United Nations Environment Programme and United Nations Development 

Programme (UNDP) 2012).  The rationale behind this indicator is that it will assist countries in 

identifying barriers to IWRM implementation, support the attainment of the other water-related 

targets, and encourage capacity building at the national level (UN-Water 2016c). 

• Indicator 6.5.2: Proportion of transboundary basin area with an operational arrangement for 

water cooperation 

This indicator directly monitors the part of Target 6.5, “including through transboundary cooperation 

as appropriate.”  Monitoring will yield a percent for each country that represents the area of surface- 

and groundwater basin area that has an operational arrangement for transboundary cooperation (UN 

Statistics 2016a; UN-Water 2016c). The details of this indicator will be discussed in Chapter 2. The 

rationale for the indicator is to encourage countries to develop operational frameworks for 

transboundary basins, as the indicator will illustrate the areas that lack international arrangements over 

the shared waters.  

Monitoring and reporting for Goal 6 will primarily be owned by the individual state.  However, the 

national monitoring efforts will be supported and coordinated by international organizations under the 

UN-Water umbrella. For Target 6.5 – and the other new targets (6.3, 6.4, and 6.6) – the recently 

created inter-agency Integrated Monitoring Initiative GEMI will coordinate and support countries in 

collecting data (UN-Water 2016c).  For Indicator 6.5.1, UNEP through GEMI, under UN-Water, will 
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monitor IWRM status, building upon previous surveys on IWRM implementation.  UNECE, as the 

Secretariat for the UNECE Water Convention5, UNESCO, and UNEP will, through GEMI and also 

under the auspice of UN-Water, coordinate national monitoring and aggregation of data for indicator 

6.5.2 (UN Statistics 2016a).  The inclusion of transboundary cooperation as part of Target 6.5 and 

monitoring through Indicator 6.5.2 is important as sustainable development will not be achieved 

without international cooperation over shared waters.    

1.4 Problem Statement and Justification 

As discussed above, water is a central component of sustainable development and the SDGs. 

Transboundary cooperation is important, given the global extent of transboundary waters and the 

population’s dependence on them. When including shared groundwaters, this extent and dependence 

on transboundary waters increase even further. The ubiquity of shared waters underscores the need for 

transboundary cooperation and the appropriateness of its inclusion in SDG Target 6.5 and SDG 

Indicator 6.5.2. Target 6.5 – “implement integrated water resources management at all levels, 

including through transboundary cooperation as appropriate” (UN-Water 2016c) – provides a 

framework to address and balance the other water targets (UN-Water 2016a). IWRM, however, 

primarily approaches water management at the domestic level; without transboundary cooperation, 

national management may not effectively cope when challenges originate from neighboring riparians 

(Sindico 2016). Transboundary water cooperation is required for the implementation of many of the 

other SDGs. Twenty-three direct links have been identified between transboundary water cooperation 

and the other SDGs (Sindico 2016).  The interrelated nature of the SDGs means that as monitoring and 

implementation plans are being developed, each goal cannot be treated in isolation, nor can each 

target. In transboundary settings, SDG Indicator 6.5.2 can play a significant role in supporting the 

water goal (Goal 6) and also in supporting progress towards the other goals.    

Through SDG Indicator 6.5.2, the SDG Framework is promoting transboundary cooperation. While 

this is positive - cooperation between states is essential for riparians to reach mutual benefits, build 

institutional capacity, and increase hydropolitical resilience - how transboundary cooperation is 

defined and how progress is monitored will have a significant impact in influencing the structure and 

type of cooperation that develops as a result of the SDGs. The composition of this indicator will both 

overtly and indirectly influence international policy and water law, such as through the negotiation of 

treaties and agreements, as well as informal cooperative arrangements. Therefore, it is important to 

 
5 UNECE Convention on the Protection and Use of Transboundary Watercourses and International Lakes (Water 

Convention) was amended in Feb 2013 to become a global framework.  As of 1 March 2016, countries outside of 

the ECE regions can accede to the convention (UNECE 2016b).   
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recognize the inherent biases and evaluate the proposed methodology for SDG Indicator 6.5.2 in 

measuring the extent of transboundary cooperation. Furthermore, the definition that is being promoted 

should reflect the variation in cooperative efforts that can occur; plus, it is important that the 

cooperation being promoted is effective.   

1.4.1 Conceptualizing the Indicator 

The SDG Indicator 6.5.2 is not the first attempt to define and measure transboundary water 

cooperation. One of the most common measurements of transboundary water cooperation is simply the 

presence of an agreement, treaty, or formal arrangement over the shared waters. Using this definition 

of transboundary basin area and the framework of the SDG Indicator 6.5.2, I aim to illustrate in this 

section the challenges of having multiple understandings of transboundary water cooperation, and how 

the definition can be manipulated to support an underlying premise or viewpoint on what constitutes 

transboundary water cooperation.  

SDG Indicator 6.5.2 is the percentage of transboundary area with an operational arrangement for 

cooperation; however, as mentioned above, the most basic interpretation of cooperation is whether an 

agreement exists for the transboundary basin and/or aquifer. This interpretation stems from research 

that illustrates that adequate institutional capacity is needed to adapt and respond to changes (A. T. 

Wolf, Yoffe, and Giordano 2003).  Treaties, as a form of institutional capacity, create an increase in 

potential for future water cooperation (Brochmann 2012).   

Table 1 demonstrates the measurement of cooperation with respect to transboundary basin area, using 

the method to calculate transboundary basin area as in SDG Indicator 6.5.2.  In this interpretation, 

cooperation over shared water within a riparian strictly implies whether an agreement – a bilateral or 

multilateral formal legal instrument, such as a treaty, amendment, or protocol, between riparian 

countries regarding transboundary waters – exists for the transboundary river basin or aquifer area.   

To calculate this, I have identified which transboundary river basin areas have a current agreement and 

which transboundary aquifers have a current agreement; for this calculation, I do not count an area as 

having an agreement if, for example, the agreement is no longer valid or applicable. The 

Transboundary Freshwater Dispute Database (TFDD 2019) is used for the delineation of 

transboundary river basins, and the International Groundwater Resources Assessment Centre6 (IGRAC 

and UNESCO-IHP 2015) dataset is used for the delineation of transboundary aquifers.  As described 

previously, there is potential for the areas of transboundary river basins and aquifers to overlap. The 

 
6 These datasets were used for calculating areas in the World Cylindrical Equal Area Projection.  
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results of the SDG Indicator 6.5.2 are intended to be a single value per country, where the proportional 

area of the river basins and aquifers has been aggregated. To aggregate, the total transboundary area is 

the summation of the areas of both the basin country units – the area of a basin in a particular country - 

and aquifer country units – the plan view area of an aquifer in a particular country.  Due to this 

summation, the transboundary area has the potential to exceed the area of the country; however, as the 

indicator is a proportion, the highest possible value is 100 percent (UN-Water 2017).  The aggregated 

value may be useful for global comparison, but individual countries may find that separated values for 

river basins and aquifers are more reflective of the state of transboundary cooperation and give more 

indication of where efforts to improve cooperation should be applied.   

 

Table 1 (below), presents the proportion of transboundary areas within Bangladesh, Honduras, and 

Uganda7 on which a formal agreement exists, using the simplified definition of cooperation. The third 

column reflects the aggregated data; a wide range of proportions exists between the three countries. 

Uganda has the greatest extent of area with an agreement. The Agreement on the Nile River Basin 

Cooperative Framework (CFA) (2010) covers the Nile basin in Uganda and includes hydrologically 

connected groundwaters in its definition of what is included in the Nile River system; this single 

agreement accounts for the high percentage of coverage since the Nile River basin and connected 

transboundary aquifers are all part of the Nile River system and subject to the CFA.  Comparatively, in 

Bangladesh, the 1996 Ganges Waters Treaty also covers the majority of the transboundary basin area 

within Bangladesh. Because of this agreement8, Bangladesh’s result for the percent of transboundary 

basin area with an agreement (column 1) is very similar in magnitude to the result in Uganda, as much 

like the Nile basin, the Ganges basin constitutes the majority of the nation state’s area. This similarity 

is masked if only the aggregated value – based on the total transboundary area – is considered. By 

considering the disaggregated data, it is possible to identify the similar values for the two countries 

and analyze whether these agreements should be considered as equivalent forms of transboundary 

cooperation.  

 

 

 
7 These countries were selected as part of a further analysis of SDG Indicator 6.5.2, which is presented in 

Chapter 3. 
8 For both Uganda and Bangladesh, there are additional agreements that exist in the transboundary area.  
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Table 1: Percent transboundary area with an existing agreement for Bangladesh, Honduras, and Uganda. 

 

Existing agreements for shared waters may help to indicate the predilection for future cooperation; 

however, as shown by the comparison of the results, the quality and degree of transboundary 

cooperation is not exposed by this simplistic interpretation. Furthermore, this lacks the ability to 

capture whether the agreement is functioning and effective, which could lead to the inclusion of ‘paper 

tigers’ – or agreements that have been signed, but not implemented. This also fails to capture 

cooperation that exists without a formal agreement. For example, the Goascorán basin in Honduras has 

a functioning river basin organization, but no treaty exists between Honduras and its co-riparians. 

Therefore, this initial example illustrates the need for identifying an explicit definition for cooperation 

and a means to capture this understanding through a measurement, whether an indicator, such as SDG 

Indicator 6.5.2, an index, or a framework.  

1.4.2 Multiple Understandings of Cooperation and Effectiveness 

As shown in the example presented in the previous section, measuring cooperation through the 

presence of an agreement, while a common practice in the literature, does not fully represent the state 

of cooperation. Before we can measure cooperation, we must clearly define what we want to measure. 

This presents the first of the two challenges this dissertation aims to address –- defining transboundary 

cooperation. This section explains the two challenges, how we can address these challenges, and why 

these challenges need to be addressed to develop a means to measure effective transboundary water 

cooperation.  

The first challenge is that there is no single accepted definition for transboundary water cooperation 

(Tarlock 2015; Saruchera and Lautze 2015).  Cooperation is generally defined as coordination and 

collaboration between states that achieves a common interest (Leb 2015; Zartman 2008).  It is in the 

operationalization of this definition that complications arise, as the term ‘transboundary water 

 
9 This includes aquifers that are part of agreements on overlying river basins, i.e. those attempting to manage 

surface water and hydrologically connected groundwater conjunctively.  This is recommended by the UNECE 

Model Provisions on Transboundary Groundwaters (UNECE 2014). 

Country Percent 

Transboundary Basin 

Area with an existing 

agreement 

Percent Transboundary 

Aquifer Area with an 

existing agreement9 

Percent Total 

Transboundary Area 

with an existing 

agreement 

Bangladesh 90% 0% 49% 

Honduras 32% 0% 26% 

Uganda 98% 83% 97% 
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cooperation’ can take on a wide range of forms. This presents difficulties when trying to measure 

cooperation in a consistent and comparable manner, such as through the SDGs.  Much of the literature 

focuses on measuring inputs to cooperation rather than the outcomes of cooperation (Tarlock 2015). 

For example, formal cooperation is often defined by the existence of a treaty or agreement, as 

demonstrated in the previous section.  This assessment does not reflect the results of cooperation, 

whether it was effective in improving water security or meeting shared interests, nor does it determine 

if the treaty or agreement is still operational and not a ‘paper tiger’.  The following Table 2 presents 

several examples of definitions and methods for measuring transboundary water cooperation.  

Cooperation can range from procedural to substantive criteria, paper to practice based, objective to 

subjective, and normative to place-based, among other potential differences.  These differences in how 

transboundary water cooperation is conceptualized can challenge consistent monitoring efforts in 

accurately reflecting the extent of cooperation.   

Table 2: Selection of Definitions and Measurement Criteria for Transboundary Water Cooperation 

Term Framework, Project, Study Definition/Criteria 

Arrangement for 

water cooperation 

 

 

 

 

 

 

 

 

Operational 

cooperation 

Draft Step-by-Step Monitoring 

Methodology for Indicator 6.5.2 

(UN-Water 2017) 

“A bilateral or multilateral treaty, convention, 

agreement or other formal arrangement, such as 

a memorandum of understanding, between 

riparian countries that provides a framework for 

cooperation on transboundary water 

management. Agreements or other kinds of 

formal arrangements may be interstate, 

intergovernmental, inter-ministerial, interagency 

or between regional authorities.” 

 

The following criteria must be met for an 

agreement or other formal arrangement to have 

operational cooperation: 

− Joint body, joint mechanism, or 

commission 

− Regular formal communication 

− Joint or coordinated water management 

plan or joint objectives 

− Regular exchange of data and 

information 

Arrangement for 

operational 

cooperation 

Transboundary Water 

Cooperation and the Sustainable 

Development Goals (Sindico 

2016) 

An arrangement is considered operational if 

there are “regular meetings of the riparian 

countries to discuss IWRM and/or exchange 

information.” 

Transboundary water 

cooperation 

Policy Guidance Note on the 

Benefits of Transboundary Water 

Cooperation (UNECE 2015) 

“Effective cooperation between two or more 

countries sharing a transboundary river, lake, or 

aquifer.” It includes a continuum of modes:  

− Information sharing 
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Term Framework, Project, Study Definition/Criteria 

− Coordination 

− Collaboration 

− Joint action 

It can be defined as “any action or set of actions 

by riparian states that leads to the enhanced 

management or development of the 

transboundary water body to their mutual 

satisfaction.” 

Transboundary water 

cooperation 

Swiss Position Paper on Water in 

the Post-2015 Agenda 

(Schweizerische 

Eidgenossenschaft 2013)   

A Post-2015 Global Goal for 

Water: Synthesis of key findings 

and recommendations from UN-

Water (UN-Water 2014) 

Measured by the presence of a transboundary 

water agreement.  

Transboundary 

cooperation 

Draft 3rd State of the Nile Report 

Indicators (AbuZeid 2016) 

Calculated on an individual country basis by 

dividing the number of riparian countries that the 

country in question has cooperative agreements 

with by the total number of riparians to the 

country in question.  

Institutional 

vulnerability 

 

Institutional 

resilience 

Mapping the Resilience of 

International River Basins to 

Future Climate Change Induced 

Water Variability (De Stefano et 

al. 2010) 

A lack of a treaty or river basin organization.  

 

 

Higher capacity to deal with climate change 

induced water variability in an international 

basin. Mechanisms used to rate a treaty’s 

capacity for resilience:  

− Presence of a water treaty 

− Allocation mechanism 

− Mechanism for variability management 

− Conflict resolution mechanism 

− River basin organization 

Facilitating 

cooperation and 

averting conflict 

The effectiveness of treaty design 

in addressing water disputes (S. 

M. Mitchell and Zawahri 2015) 

Treaties are more effective when they have 

mechanisms for: 

− River basin organizations 

− Monitoring 

− Conflict resolution  

− Enforcement 

− Information exchange 

Water Cooperation Measuring Transboundary Water 

Cooperation: Learning from the 

Past to Inform the Sustainable 

Development Goals (Saruchera 

and Lautze 2015) 

Six indicators are recommended to measure the 

level of cooperation in shared waters:  

− “Conclusion of a basin-wide 

transboundary water agreement 

− Reference to transboundary cooperation 

in national water legislation 

− Inclusive completion of a basin plan 

− Evidence of regular data exchange 

− Harmonized standards and units of 

measurement 

− Riparian financing for transboundary 

institutional activities” 
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Term Framework, Project, Study Definition/Criteria 

Governance capacity 

(transboundary 

cooperation) 

Transboundary Water Assessment 

Program (TWAP) (UNEP-DHI 

2016) 

 

Assessment of Transboundary 

River Basins for Potential Hydro-

political Tensions (De Stefano et 

al. 2017) 

Two indicators within the TWAP project capture 

transboundary cooperation: 

 

Legal Framework – considers key principles in 

water treaties: 

− Equitable and reasonable use 

− Not to cause significant harm 

− Environmental protection 

− Cooperation and information exchange 

− Notification, consultation, or negotiation 

− Peaceful dispute settlement 

− Ratification of 1997 UN Watercourses 

Convention or 1992 UNECE Water 

Convention 

Hydropolitical Tension – considers the 

institutional resilience: 

− Existence of treaty 

− Allocation mechanism 

− Flow variability mechanism 

− Conflict resolution mechanism 

− River basin organization 

 

The variability in defining transboundary water cooperation has led to efforts to measure cooperation 

based on outputs of cooperation – ultimately, that cooperation should be effective and produce 

measurable benefits. The term effective, however, can also have a range of meanings depending on the 

focus or lens through which effective is defined in the context of a particular study. This presents the 

second challenge addressed in this dissertation –- defining effectiveness. In some instances, effective 

may not be defined explicitly, creating space for multiple interpretations. For example, is cooperation 

effective if it prevents conflict, or is it effective if it increases the available water supply for a riparian?  

Effectiveness is a subjective measure for evaluating transboundary cooperation, and like cooperation 

itself, needs to have a clear and consistent definition.  The following, Table 3, presents a selection of 

different definitions and conceptions of effectiveness.  

Table 3: Selection of Definitions for Effective in a Cooperation or Governance Context 

Term Framework, Project, Study Definition/Criteria 

Effective cooperation Promoting effective water 

management cooperation among 

riparians (Tarlock 2015) 

Provides measurable benefits to riparians 

that promote water security.  It is a multi-

stage continuum of relations between 

riparians.  

Effective water 

governance 

Effective water governance (Rogers 

and Hall 2003) 

Needs to have an enabling environment, 

which facilitates efficient private and 

public sector initiatives, with stakeholder 

involvement. 
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Term Framework, Project, Study Definition/Criteria 

To make effective water governance: 

− Raise political will 

− Practice IWRM 

− Develop and reform water 

institutions 

− Financial and economic support 

Effectiveness The effectiveness of treaty design in 

addressing water disputes (S. M. 

Mitchell and Zawahri 2015) 

The ability of treaties to manage water 

disputes. An institution is effective if it 

can address disputes between riparians 

peacefully and encourage interstate 

cooperation.   

Effectiveness10 The Concept of Regime 

‘Effectiveness’ (Underdal 1992) 

Measured by comparing against a 

standard of success or accomplishment. 

This could be compared in terms of 

relative improvement or collective 

optimum. By considering the two 

together, a two-dimensional 

conceptualization of effectiveness can be 

developed.  

Effectiveness11 Effectiveness of international 

environmental regimes: Existing 

knowledge, cutting edge themes and 

research strategies (Young 2011) 

Extent to which a regime  

“contributes to solving or mitigating the 

problems that motivate” the regime’s 

creation.  

 

Two conceptions of effectiveness:  

− Outputs or regulations to move a 

regime from paper to practice or 

changes in behavior relative to the 

problem 

− Assessment of performance 

relative to the idea of an ideal 

outcome 

 

Measurable as the difference between the 

actual performance and the regime-less 

response divided by the difference of the 

ideal outcome and the regime-less 

response.   

Treaty effectiveness, or 

treaty resilience 

Climate change, conflict, and 

cooperation: Global analysis of the 

effectiveness of international river 

treaties in addressing water variability 

(S. Dinar et al. 2015) 

Ability to promote cooperation and 

reduce conflict. 

 

Variables influencing treaty 

effectiveness: 

− Number of mechanisms 

− Self-enforcement mechanism 

− Enforcement mechanism 

− Adaptability mechanism  

Institutional 

effectiveness 

Conflict and cooperation along 

international rivers: Crafting a model 

Conditions under which institutions 

foster meaningful cooperation.  

 
10 Does not refer to effectiveness of water cooperation, but rather defines effectiveness for cooperation in 

general.  
11 Not specific to water cooperation, refers more broadly to environmental regimes.  
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Term Framework, Project, Study Definition/Criteria 

of institutional effectiveness (Berardo 

and Gerlak 2012) 

 

The capacity to perform tasks for which 

the institution was designed, at two 

levels: 

− Interstate agreement 

− Level of process design elements 

Effective water sharing Guidelines for Development of 

Effective Water Sharing Agreements 

(Environmental and Water Resources 

Institute 2012) 

“An effective agreement can facilitate 

adequate planning, conservation, 

utilization, development, management, 

and control of water resources on a water 

basin basis, in a manner that is reasonable 

and equitable under the circumstances 

and that causes no significant harm to 

most other parties.” 

 

Four guiding principles to effective 

transboundary water sharing: 

− Coordination and cooperation 

− Interdisciplinary analysis 

− Watershed and river basin 

planning 

− Adaptive management 

Treaty effectiveness International River Treaty 

Effectiveness (Brochmann, Hensel, 

and Tir 2012) 

Preventing future river disputes, which 

may be conditioned by the treaty 

emergence process. 

 

Ability to manage conflict. 

 

The two challenges described above (defining transboundary cooperation and defining effectiveness) 

are at the core of the problem this dissertation seeks to address.  How can we create an objective 

method for measuring transboundary water cooperation based on a clear and specific definition of 

what is effective?  Does the proposed methodology for SDG Indicator 6.5.2 fill this void? To address 

this problem, this research is focused on four specific goals.  The first is to develop a clear, consistent 

definition of transboundary water cooperation. The second is an evaluation of the proposed 

methodology for SDG Indicator 6.5.2, “the proportion of transboundary basin area with an operational 

arrangement for water cooperation” (UN-Water 2017).  Practitioners and researchers should be aware 

of the strengths and weaknesses of the methodology, given the influence this indicator will have on 

future cooperation, policy, and management. The third goal is to define effective cooperation in a clear, 

consistent, and representative manner, specific to cooperation occurring over shared surface- and 

groundwaters. The final goal is to incorporate this conceptualization of effectiveness into 

transboundary water cooperation and establish an objective method for measuring the extent of 

cooperation that is effective. This could provide a supplemental method for monitoring cooperation on 
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shared waters to SDG Indicator 6.5.2 and could reduce the inherent pressure to conform cooperative 

efforts to the normative criteria of the SDG Indicator.  

1.4.3 Research Questions 

To address the problem and challenges described previously, this research aims to achieve the above 

goals through the following research questions:  

Overarching Research Question: How is effectiveness of transboundary water cooperation defined and 

how can it be operationalized to best measure progress? 

Sub-Research Questions: 

1. How well does the SDG Indicator 6.5.2 measure transboundary water cooperation? How does 

it compare with alternative methods for evaluation? 

2. What are the core elements that comprise transboundary water cooperation? How do they 

combine to establish a clear definition within the literature and with practitioners? 

3. How is effective transboundary cooperation defined within the literature and with 

practitioners? 

4. How can effectiveness be incorporated into a method for measuring transboundary 

cooperation?  

Cooperative efforts over shared waters can take many forms; place matters in the development and 

continuation of cooperation between riparians. Climate, hydrology, socio-political environments, and 

particularly political-will play a role in the establishment and persistence of cooperation.  Water 

governance and transboundary cooperation should reflect the place and unique context of a basin or 

aquifer (M. Giordano and Shah 2014; Jensen 2013).  A prescriptive or normative method for defining 

what transboundary water cooperation looks like may restrict cooperation from developing in a way 

that best suits the basin, aquifer, or political situation. Further, it has the potential to restrict flexibility 

in cooperative arrangements, which is needed to respond to changing conditions (McCaffrey 2003).  

Therefore, there is a need for a clear definition of effective transboundary water cooperation based on 

practical experience, which can be applied to develop a method for evaluating the extent of 

transboundary cooperation.  This could be used to complement the SDG Indicator 6.5.2, allowing for 

global scale monitoring, while giving flexibility for place-based cooperation that hopefully encourages 

negotiation, dialogue, and cooperation over transboundary water in support of Target 6.5 and Goal 6 

(see Section 1.3 above). 
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1.5 Literature Review  

The problem statement laid out in Section 1.4 defines the need for clear and consistent conceptions of 

effective transboundary water cooperation.  Table 2 and Table 3 demonstrate some of the various 

definitions that exist for effective in the transboundary context and some of the different methods for 

measuring transboundary cooperation.  To reach the objectives – critiquing SDG Indicator 6.5.2, 

defining transboundary water cooperation, defining effective cooperation, and developing criteria for 

measuring it – this chapter outlines the theoretical and methodological foundations that support this 

research. Further discussion of relevant literature as it pertains to a specific chapter is included in the 

subsequent chapters.  The sections below present the overarching concepts and theories within which 

this research is situated. 

1.5.1 Cooperation in the Context of International Water Law 

International agreement over the need for cooperative development for water resources is apparent 

with the inclusion of Target 6.5 and Indicator 6.5.2 into the SDGs.  Cooperation between states is 

essential.  Given this emphasis, having a common understanding of what cooperation is, its origins, 

and what frameworks exist to guide and influence future cooperation is important if we are to achieve 

transboundary water cooperation.   

Cooperation is coordination between states at a level where they collaborate to achieve a common 

interest that results in mutual benefits for both states (Zartman 2008 in Leb 2015). This common goal 

could not be achieved unilaterally by a single state.  This definition follows the reasoning discussed 

above, that there is less conflict that occurs over politically shared waters than expected; states with 

shared interests and potential for mutually derived benefits are inclined to cooperate, rather than 

dispute, particularly given the limited gains to be made through a dispute.   

With reciprocity and good faith, cooperative behavior between states has developed, leading to 

interstate cooperation becoming an element of customary international law (Leb 2015).  With the 

establishment of the United Nations, customary interstate cooperation was formalized as a duty to 

cooperate within the UN Charter. The Charter defines the purpose of the UN “to achieve international 

cooperation in solving international problems of an economic, social, cultural, or humanitarian 

character, and in promoting and encouraging respect for human rights and for fundamental freedoms 

for all without distinction as to race, sex, language, or religion,” with specific articles outlining 

cooperation duties12 (United Nations 1945, chaps. 1, Article 1(3)).  The duty to cooperate is not a hard 

 
12 Articles 2, 55, and 56 (Leb 2015; United Nations 1945) 
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rule and has limited means to be enforced or encouraged.  However, international law has incorporated 

the duty to cooperate into the norms, principles, and rules established to govern state-to-state relations 

(Wouters 2013).  The UN General Assembly has adopted a resolution that specifically addresses the 

duty to cooperate as it relates to transboundary water during the creation of the 2013 International 

Year of Water Cooperation13 (United Nations 2010).  

International law, while not the only mechanism to encourage transboundary water cooperation, does 

provide a framework to address water sharing and water disputes.  Ultimately, the rule of law 

facilitates cooperation: through a framework for governing interstate relations; through a means to 

integrate across scales, sectors, and disciplines; and through the provision of substantive and 

procedural rules or legal norms for implementation (Wouters 2013).  Substantive rules include those 

that establish the rights and obligations of states sharing waters, i.e., substance.  Procedural rules 

provide the means to implement the substantive rules, i.e., procedure.  Several global instruments are 

in place that establish international water law through the duty to cooperate and provide a set of 

procedural and substantive norms to assist states in governing their interactions over shared waters.   

The most important instrument is arguably the 1997 UN Convention on the Law of the Non-

Navigational Uses of International Waters (hereafter UN Watercourses Convention) (United Nations 

1997). Adopted in 1997 by the UN General Assembly, the UN Watercourses Convention is considered 

to be the first legal instrument at the international level to set a duty to cooperation14 within 

international water law (Leb 2013).  The 35th state (Vietnam) acceded to the convention, bringing it 

into force in 2014 (United Nations 2016a).  The UN Watercourses Convention has several general 

principles of both substantive and procedural nature, including two substantive cornerstone principles. 

Through Article 5, states are expected to use shared international waters in a manner that is equitable 

and reasonable, as well as participate in their use, development, and protection. The second 

cornerstone is in Article 7, where states shall take measures to prevent significant harm to other 

riparians when utilizing shared waters (United Nations 1997).  The UN Watercourses Convention 

spells out several other principles: the obligation to regularly exchange data and information (Article 

8); the rule that no use has inherent priority over another use in the absence of an agreement (Article 

10); the requirement for prior, timely notification of a planned measure (Part III); and the peaceful 

settlement of a dispute per an agreement or the provision in the convention (Article 33) (United 

 
13 “Encourages all Member States, the United Nations system and all other actors to take advantage of the Year 

to promote actions at all levels, including through international cooperation, as appropriate.” (United Nations 

2010) 
14 Article 8 (United Nations 1997) 
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Nations 1997).  

In February 2003, the 1992 UNECE Convention on the Protection and Use of Transboundary 

Watercourses and International Lakes (hereafter UNECE Water Convention) was amended to allow 

non-UNECE member countries to accede to the convention15. With this opening in March 2016, the 

UNECE Water Convention is the second international convention to deal with transboundary 

freshwater (UNECE 2016b).  The primary purpose of the UNECE Water Convention is “to strengthen 

local, national, and regional measures to protect and ensure the ecologically sustainable use of 

transboundary surface waters and groundwaters” (UNECE 2004, 6).  The UNECE Water Convention 

has a three-pronged structure that is based on these obligations: to prevent, control, and reduce 

transboundary impact; the requirement for equitable and reasonable use; and the duty to cooperate 

with co-riparians (UNECE 2016a). These obligations are divided into rules that apply to all Parties to 

the convention (Part I) and requirements that apply to co-riparians sharing the same international 

waters (Part II) (United Nations Economic Commission for Europe 2013).   

The two global conventions are not mutually exclusive and have elements that allow them to 

complement one another.  Generally, the UNECE Water Convention is more detailed and includes a 

greater degree of procedural rules than the UN Watercourses Convention, which may be considered as 

giving more detail to substantive principles, e.g. ‘equitable and reasonable use’ and ‘no significant 

harm’ (Tanzi 2000; UN Watercourses Convention n.d.).  With respect to the duty to cooperate, both 

conventions express procedural rules as a means for cooperation, e.g. data exchange, notification, and 

joint monitoring.  The UNECE Water Convention, however, centers on institutionalized cooperation, 

as it mandates states enter into bilateral/multilateral agreements and establish joint management bodies 

(Article 9) (United Nations Economic Commission for Europe 2013); these are not compulsory within 

the UN Watercourses Convention (Tanzi 2000).  Both conventions address groundwater in their 

definitions of transboundary waters, as mentioned above.  However, whether an aquifer that is not 

hydrologically connected to surface waters is included under the purview of the convention is 

questionable and generally considered outside its scope (Tanzi 2000). 

In 200816, the UN General Assembly adopted the Draft Articles on the Law of Transboundary 

Aquifers; on 4 November 2016 the Draft Articles were again placed on the provisional agenda of a 

future session for consideration as to whether they should be adopted or whether consideration should 

 
15 Amendments to Articles 25 and 26 entered into force on 6 February 2003.  As of writing, no non-UNECE 

member states had ratified the UNECE Water Convention (United Nations 2016b). 
16 UN General Assembly Resolution A/RES/63/124 
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be given to transform the Draft Articles into a convention or comparable action17 (United Nations 

2016c).  The UN Watercourses Convention was the basis for the Draft Articles, and there are similar 

provisions between the two instruments.  For example, the Draft Articles also include the general 

principles of equitable and reasonable use, obligation not to cause significant harm, and the duty to 

cooperate.  However, contrary to the UN Watercourses Convention, the Draft Articles include a 

general principle (Article 3) of state sovereignty over the portion of a transboundary aquifer within its 

land (Yamada 2011; Behrmann and Stephan 2010).   

In addition to the Draft Articles, the UNECE has issued Model Provisions on Transboundary 

Groundwaters, which provides guidance on the application of the UNECE Water Convention to 

transboundary groundwaters.  The Model Provisions were adopted during the sixth Meeting of the 

Parties and are recommended for both member and non-member states to use when developing or 

amending agreements on transboundary groundwaters (UNECE 2014).   

In practice, most transboundary water cooperation is governed by treaties or bilateral/multilateral 

agreements between co-riparians, although few agreements have been signed for transboundary 

groundwaters.  States have historically adopted treaties over shared waters18; it is the precedent of 

cooperation and the establishment of treaties that create the duty to cooperate as a customary 

international law (Leb 2013). With the global conventions, international water law helps encourage 

cooperation by providing common rules that govern state-to-state relationships. Along with 

developing cooperation through trust and reciprocity, treaties create stability and predictability in 

state-to-state relationships (Leb 2015).  Through the substantive principles and procedural duties, 

international water law encourages cooperation; however, there is not enough stress on cooperation, 

and unilateral action is often more desirable to states than the mutual benefits gained through 

cooperation (Tarlock 2015).  The degree of cooperation that occurs between states is ultimately 

determined by the will of the national government.  Collaboration can exist without a treaty over 

shared waters, but it is generally less stable or resilient (Leb 2015; A. T. Wolf 1998).  Universal 

frameworks encourage the establishment of an agreement or arrangement to share transboundary 

water; the UNECE Water Convention even goes so far as to make institutionalized cooperation 

through an agreement or joint body compulsory.  However, there is no international enforcement 

mechanism to hold states accountable to begin or continue to cooperate per existing agreements.   

 
17 UN General Assembly Draft Resolution A/C.6/71/L.22 
18 The first treaty known for cooperation over shared water was in 3100 BC between Lagash and Umma, which 

ended a dispute over irrigation water (A. Dinar et al. 2007).  
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Customary international law and the universal frameworks within international water law help to 

establish a more formal and institutional conceptualization of transboundary water cooperation, with a 

greater emphasis on procedural duties.  Transboundary water cooperation – procedural and substantive 

duties – is reflected in the establishment of agreements over shared surface- and groundwaters, which 

are found to be indicators of hydropolitical resilience and potential for future cooperation.  However, 

transboundary cooperation can exist beyond treaties and agreements between basin states; political 

will and non-state actors can contribute to transboundary water cooperation.  In fact, many treaties are 

allowing participation of non-state actors (Conca, Fengshi Wu, and Cigi Mei 2006).  Therefore, 

measuring the extent of transboundary cooperation is complex, given the consideration as to the type – 

procedural or substantive – of cooperation and the level of formality – governmental or non-state 

actors.   

Beyond international water law, hydropolitics plays a role in influencing the extent, type, and 

willingness to cooperate. Hydropolitics relate to the ability of institutions to manage their shared water 

resources in a politically sustainable manner and how that affects the potential for conflict to occur 

over shared water (A. T. Wolf 2007).  It is a component of geopolitical theory, which encapsulates the 

relationships between politics and space at various scales (T. Cresswell 2013).  Therefore, geopolitics 

and hydropolitics will be used as a method to understand how states interact to develop cooperation 

over shared waters and the role that politics plays in supporting or preventing cooperation.  

Transboundary water cooperation and hydropolitics influence and are influenced by the water 

governance of riparian states.  Water governance is defined as the “range of political, social, economic 

and administrative systems that are in place to develop and manage water resources, and the delivery 

of water services, at different levels of society” (Rogers and Hall 2003).  Understanding the role of 

water governance in transboundary water cooperation will be important for determining its 

effectiveness, as governance may impact the ability for cooperative efforts to be effective.   

1.5.2 Place and Scale 

In addition to hydropolitics and water governance, transboundary water cooperation can also be 

understood through a more geographic lens.  The core concepts of geography – perception of place, 

scale, and politics of scale – can help us to understand how cooperation is defined and perhaps aid us 

in understanding the spatial variation in those definitions.  

1.5.2.1 Place 

Place is a meaningful location with specific characteristics; it takes the idea beyond strictly a location 

(T. Cresswell 2013). It is the people and the social interactions that occur in a place that make it a 
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place. Agnew (2014; 1987) has identified three central aspects of place: location, locale, and sense of 

place. The location of a place is its objective location, such as GPS coordinates or an address. The 

locale differs, as it is the material setting in which a social interaction occurs; it is the visual aspect of 

place. For example, the location could be an address and the locale a building, park, or home.  The 

sense of place is the meaning that humans give to the place. It is subjective and emotional.  It is the 

cultural and social norms that are created in a place through social interactions (Agnew 2014; T. 

Cresswell 2015). Cresswell (2015) describes the sense of place as “ the feeling of what it is like to ‘be 

there’.” Place differs from space and landscape, which are often used interchangeably in everyday 

language.  However, when considering these terms in the context of geography, space is abstract when 

compared to place. It is the places without meaning - the in-between places. Whether something is a 

space or place depends on one’s perception and the social values and meaning that one brings to a 

space creating a place. Landscape, on the other hand, is a topographic area that is viewed from outside.  

A person exists within a place, whereas a person views a landscape, but does not know it (T. Cresswell 

2015).  

Place, as a geographic concept, will be used as a tool to understand how transboundary water 

cooperation and effectiveness are defined. The concept expands beyond the three aspects of place 

proposed by Agnew (1987, 2014). Place has been used to map cultural values onto natural spaces; 

these bio-regions can be delineated by natural boundaries such as watersheds (T. Cresswell 2008).  

Through the idea of a watershed bio-region as a place, we can understand how actors create values and 

attach meaning to shared water resources, which contribute to the conflict or cooperation over those 

shared waters by potentially informing their positions, needs, or interests. The meaning we give to a 

place also gives it power; we are deciding what is important or unimportant. These cultural place-

based norms are a powerful ideological tool; with them, we can determine who to include vs. exclude 

from a place. Harvery recognized that place is reactionary and can be used to confine or exclude 

people by those in power who consider them to ‘not belong’ (Harvery 1993 in T. Cresswell 2008). 

Furthermore, the locale – or material setting – of a place can be created or constructed to serve those in 

power and further entrench their standing.  This power can be influenced by the hierarchy of places – 

or the relationship between places (Agnew, Shelley, and Pringle 2003). Place and its relationship to 

power is an additional concept for understanding the hydropolitics of a region through a contextual 

and value-laden lens. If we can better understand the place and the cultural meaning or values given to 

water resources, perhaps we can be more successful in moving from conflict, or positionality in 

negotiations, to cooperation, needs, and interests.  Place could be a lens to incorporate the contextual 

element of a shared water resource into a definition of cooperation and could help us understand what 
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contributes to its effectiveness.  

In a way, we can also see similarities in how place is defined and used with how cooperation is 

defined and used. Both terms are commonplace and regularly used in everyday language. Cresswell 

(2015, 6) explains the challenge in defining place: 

Given the ubiquity of place, it is a problem that no one quite knows what they are 

talking about when they are talking about place. Place is not a specialized piece of 

academic technology.  It is a word we use daily in the English-speaking world. It 

can be evoked in so many disparate ways because it is a word wrapped in common 

sense. In one sense, this makes it easier to grasp, as it is familiar. In another sense, 

however, this makes it more slippery as the subject of a book. As we already think 

we know what it means, it is hard to get beyond that common-sense level in order 

to understand it in a more developed way. Place then is both simple and 

complicated. 

I would argue that cooperation is similar – we know what the term means in everyday use.  Therefore, 

we do not often think to define transboundary water cooperation, as will be discussed in the next 

chapter, and this creates challenges when we need to implement a cooperative process and, 

particularly, measure progress.  

1.5.2.2 Scale and Politics of Scale 

Relative to place is the idea of scale. Scale is spatial and related to the territorial delineation of a 

biological or ecological landscape, or to a social, political, or economic entity. Within political 

geography literature, scale is viewed as a social construction, and it is through social and political 

processes that levels of scale are established (Graddy 2011). The state and territories are tenets of 

political geography and important for understanding scale and the politics of scales.  Territories are 

spaces that people want to defend by excluding people or activities from occurring in the space. The 

state is the institution through which territory can be regulated and defended.  In the modern 

construction, the state’s central government regulates the boundaries and movements within and 

across its borders; its power can vary and stem from economic and normative power (Cox 2002).  

Scale, therefore, is a means to represent territory and how political power is spatially distributed. 

Politics of scale acknowledge that there may be a disconnect between the spatial extent and the scale 

of political decision, organizations, or governance (Agnew et al. 2015). Debates around politics of 

scale generally consider how different actors contest the spatial extent at which political decisions are 

made (Lebel, Garden, and Imamura 2005).  

Scale has traditionally been seen as fixed, nested, and hierarchical; power is linked to size – the larger 

the size, the higher and more powerful the scale (Graddy 2011). This traditional view of scale, states, 
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and territorial power are how water conflict and cooperation are framed.  Many water conflicts are 

framed in this understanding.  States, using sovereignty, claim the right to access resources in their 

territory. The power to decide whether to cooperate over shared water lies with the central government 

of the state. The current systems that govern shared waters generally trend with this conception of 

scale. For example, we can consider the nested hierarchy of scales that encompass global 

transboundary water management. At the international scale, there are customary and codified 

international laws, such as the UN Watercourses Convention, UNECE Water Convention, the duty to 

cooperate, and others. While these instruments are at a scale above the state, they reinforce the power 

of the state, and only stand to serve as a framework to guide or supplement state-to-state interaction.  

There are also regional legally binding instruments that exist above the national scale, such as the 

UNECE Convention, which is now open to global ratification, and the Southern African Development 

Community (SADC) Protocol.  The State is the primary political unit that governs transboundary 

waters; states have the power to enter into and negotiate international agreements and establish joint 

institutions, or they have the power to take unilateral action (Bernauer 2002).  At the subnational level 

and local level, governance of shared waters generally tends to be on intrastate waters, or a subnational 

actor may play a role in managing internationally shared water, with the approval or oversight of the 

state. Using the politics of scale debate, we can consider how the nested hierarchy described above can 

be contested.  International water law and regional agreements reinforce the power of the state, but at 

the same time, they also take away a bit of the states’ sovereignty in that the states are agreeing to the 

norms and rules established in the law and agreements.  

1.6 Research Design and Methodology  

The overarching goal of research in the field of geography is to explain social, environmental, and 

physical interactions. Using the theories discussed above, as well as other core geographic principles, 

geographic research generally falls within five categories: exploratory, descriptive, explanatory, 

understanding, and prediction (Moseley et al. 2014).  Exploratory research is concerned with 

investigating a specific subject to identify further questions, where descriptive research aims to 

characterize and document the subject.  Explanatory research explains the cause and effect of an event, 

interaction or other issue, while understanding research interprets meaning and differences.  Lastly, 

research asking predictive questions aims to forecast events or even human behavior (Moseley et al. 

2014). This dissertation aims to develop the understanding of effective transboundary water 

cooperation through interpretation of the meanings of cooperation and effectiveness, as well as to 

understand the social or geographic differences that are apparent in the meanings and use of the terms. 

The research design and related methods choices are based on the general research paradigms – or 
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approaches to research that include a theoretical framework and methodology.  This research design is 

based on both a pragmatist and social constructivist research paradigm and interpretive framework. 

Ontologically, social constructivists are relativists, meaning that there are multiple realities that are 

socially constructed (Berger and Luckmann 1966; J. Cresswell and Poth 2018; Galbin 2014) – 

potentially a means to understand why there are so many definitions of transboundary water 

cooperation.  Interviewing and understanding unique perspectives are included in the methodology 

based on social constructivism (J. Cresswell and Poth 2018). However, my goal for this research is for 

the results to be applied.  Applied research aims to have actionable results for a practical reason (Phua 

2004) – to improve the effectiveness of transboundary water cooperation and find a method to measure 

progress towards effective transboundary water cooperation. Therefore, I am also basing this research 

design on a pragmatist interpretive framework and research paradigm. The pragmatist ontology is that 

“reality is what is useful, practical and ‘works’” (Henderson 2011; J. Cresswell and Poth 2018; 

Cherryholmes 1992; Patton 1990). Methods based on this framework tend to include mixed-methods 

while using both deductive and inductive reasoning (J. Cresswell and Poth 2018; Guba and Lincoln 

2005). It should also allow for a potential variety of perspectives and social influences that will likely 

cause variation in definitions of cooperation and effectiveness, given that pragmatic frameworks 

recognize that research occurs in social, political, environmental, and other contexts. As described 

below, I am using multiple data collection and analysis methods to best answer my research question 

and address the problem at hand (J. Cresswell and Poth 2018).  

1.6.1 Methodology  

This research paradigm and interpretive frame guide the methodology in order to answer the 

overarching research question of this dissertation:  

How is effectiveness of transboundary water cooperation defined and how can it be 

operationalized to best measure progress? 

As mentioned in Section 1.4.3, to answer this question, I have devised four sub-research questions: 

5. How well does the SDG Indicator 6.5.2 measure transboundary water cooperation? How does 

it compare with alternative methods for evaluation? 

6. What are the core elements that comprise transboundary water cooperation? How do they 

combine to establish a clear definition within the literature and with practitioners? 

7. How is effective transboundary cooperation defined within the literature and with 

practitioners? 

8. How can effectiveness be incorporated into a method for measuring transboundary 
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cooperation?  

To answer these, I use a mixed-method approach with both primary and secondary, qualitative and 

quantitative data. In order to answer such a broad question and varied sub-questions, I separated my 

data collection and analysis into two components. The following sub-sections give a general overview 

of the two methodologies.  Methods that are specific to each sub-research question are presented in the 

related chapter within this dissertation.  

1.6.1.1 Methodology: Sub-Question 1 

Sub-question 1 differs from the other three sub-research questions as it is specifically focusing on the 

evaluation of one method for defining and measuring transboundary water cooperation – SDG 

Indicator 6.5.2. I chose to focus one complete sub-question, as well as one full chapter on evaluating 

this indicator due to the recent global focus on the SDGs, as described earlier in Section 1.3.  Given 

that these goals are globally applicable and there is a remarkable multi-lateral undertaking by states in 

order to improve overall sustainable development, the formulation of the definition of transboundary 

water cooperation in the SDGs has the potential to have a significant and long-lasting impact on the 

structure and effectiveness of cooperation between states over their shared waters.  

I developed a comparative study with three different countries – Bangladesh, Honduras, and Uganda – 

to test the SDG Indicator 6.5.2 methodology (see Section 1.3 and Chapter 2) against two alternative 

methods for measuring and calculating a comparable value for transboundary water cooperation.  The 

indicator focuses on operational cooperation, which is defined by four criteria: the existence of a joint 

body, regular communication, a joint management plan, and data and information exchange (UN-

Water 2017); all criteria must be fulfilled for an arrangement to be operational.  How operational is 

defined is the variable for comparison and evaluation under this research objective.  I developed two 

alternative methods for calculating the “proportion of transboundary basin area with an operational 

arrangement for water cooperation” (UN-Water 2016c).  These methods serve as a comparison to the 

SDG Indicator 6.5.2 methodology and to illustrate that minor adjustments in how operational 

cooperation is defined can have significant changes in how much basin area is covered by a 

transboundary arrangement.  Using these two alternative methods – as well as three distinct countries 

with differing political and hydrological contexts – allowed me to evaluate the comprehensiveness of 

SDG Indicator 6.5.2 and its strengths and limitations. The methods used in the calculation of SDG 

Indicator 6.5.2 and the two alternative methods are described in extensive detail in Chapter 2. 

The data used in Chapter 2 are both primary and secondary, as well as quantitative and qualitative.  I 
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sent out a questionnaire to country representatives within the Global Water Partnership (GWP) 

network that was developed by the two coordinating agencies for the indicator – UNECE Water 

Convention Secretariat and UNESCO-IHP, see Appendix A for the questionnaire used. In addition to 

the data from the questionnaire, I accessed spatial data from global datasets including the Register of 

International River Basins at Oregon State University and the Transboundary Aquifers of the World 

dataset from IGRAC.  Secondary qualitative data was gathered through literature searches on the 

policy and cooperation of the rivers and aquifers in each of the study countries.  In addition, the 

International Freshwater Treaties and the River Basin Organization Databases at Oregon State 

University were used to determine the agreements and institutions currently existing in the shared 

waters of those countries. The specifics related to data collection, the questionnaire, and other data 

sources are discussed in Chapter 2. 

1.6.1.2 Methodology: Sub-Questions 2, 3, and 4 

This section presents the methods and data collection used to answer sub-research questions 2, 3, and 

4; specific methods of analysis are in the individual chapters for the associated research question. For 

these research questions, I had three objectives: 

1. To develop a clear, consistent definition for transboundary water cooperation 

2. To establish a definition or framework for effective transboundary water cooperation 

3. To determine a method to measure effective transboundary water cooperation 

To achieve these objectives, I used a mixed-method approach, with an emphasis on qualitative data 

analysis that uses both primary and secondary data. I used two different data collection methods: semi-

structured interviews and a literature search. Both data sources were analyzed with a content analysis. 

A content analysis is a means to compress many words of a text, such as an article or interview, into 

fewer content categories based on specific rules of coding (Stemler 2001). Qualitative content analysis 

is a method to discover the themes in qualitative materials (Bryman 2008b). This differs from the 

more traditional type of content analysis, which is quantitative and is a means to compress large 

volumes of text into fewer categories generally through word counts (Stemler 2001). Quantitative 

content analysis, while widely used, has limitations. It disassociates words from their context and 

solely relies on the magnitude of word appearance to determine importance or relevance. These 

limitations led to my determination that a mixed-method approach that is heavily focused on 

qualitative content analysis is more appropriate for this research design than strictly a quantitative 

content analysis.  
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Qualitative content analysis understands that the data and the interpretation of the data are co-creations 

of the author of the text and the researcher. It may have manifest content and latent content, as defined 

by Graneheim, Lindgren, and Lundman (2017). It is the researcher that interprets the data by coding 

for the manifest content – the concrete descriptions and interpretations – then searching for the latent 

content that cross cuts the data or frames (Graneheim, Lindgren, and Lundman 2017).  To aid in the 

coding process, I have separated the data collection process into three separate stages that are 

associated with three types of data (Stemler 2001; Krippendorff 2013): 

1. Sampling Unit – the main text that is to be collected for coding. The articles, reports, and grey 

literature. 

2. Contextual Unit – the physical limits on the data that I am coding. The specific sentences and 

paragraphs that discuss the definitions of ‘transboundary water cooperation’ and ‘effective 

transboundary water cooperation’.  

3. Recording Unit – the mutually exclusive ideas within the context unit – the text that aligns 

with the categories and themes. There can be multiple recording units in the contextual unit, 

for example, a recording could refer to two separate and explicit codes, e.g. legal and 

diplomatic, in the same phrase.  

The coding of these units – from the interviews and literature search - was done in NVivo. NVivo 

allows for the identification of attributes, which can include numerical, categorical, and other 

information about participants or sampling units. Two attribute sets were developed: one for the 

interviews and the other for the articles. Categorical and descriptive information on each article and 

interview was catalogued in the attribute sets. Two tables listing the interviewees, literature and their 

attributes are included in Appendices B and C.  

Content analysis has been used to conduct similar explorations of definitions and understandings of 

terms. Cook and Bakker (2012) used both quantitative and qualitative analyses to explore water 

security as a new and evolving term in the water sector. They completed a literature review of papers 

that used the term ‘water security’ in order to spark discussion on the need to converge on a single 

concept for water security (C. Cook and Bakker 2012).  They performed a quantitative analysis based 

on discipline and categories of article type, in addition to qualitatively identifying themes in how water 

security was framed (Cook and Bakker, 2012). Unlike Cook and Bakker’s study, a similar quantitative 

analysis would be unlikely to yield useful results as the term transboundary cooperation is much more 

widely used than water security in terms of time and context. This would be unlikely to produce 

results that would further the goal of my research to develop clear, consistent definitions of 
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effectiveness and transboundary water cooperation. However, the qualitative content analysis 

performed to identify themes and framings of water security is an applicable model to support the use 

of this method for my research. A frame analysis is a theoretical and methodological tool for 

understanding meaning, particularly socially constructed meanings (Winslow 2019). Goffman 

developed the foundations for frame analysis arguing that frames help people to “locate, perceive, 

identify, and label a seemingly infinite number of concrete occurrences” (Goffman 1974).  Frames are 

used as organizing principles that are socially shared and I use them to organize and frame the 

perspectives and themes in the definitions of transboundary water cooperation. Much like a border on 

a picture frame, frames can be used to promote a particular view point, definition, or interpretation 

(Entman 1993). Therefore, I use frame analysis to make sense of and organize various perspectives on 

what cooperation is, but also to examine how changing the frame of cooperation can impact its 

structure and effectiveness.  

The decision to use interviews of academics to triangulate and provide richness of the data is 

supported by Key Concepts in Water Resources Management, edited by Lauzte, as he cites that there 

needs to be common vocabulary in the water sector; one way to do this is through “participatory 

processes or surveys of senior people active in the water sector” (Lautze 2014, 109). Sugg et al. 

interview and survey both global and regional experts to understand transboundary groundwater 

governance (Sugg et al. 2015); I use a similar methodology of interviewing academics with expertise 

ranging from global to regional, as well as practitioners who are working in river basin organizations, 

NGOs, and governments. While I have been unable to identify empirical examples that use a similar 

combination of literature review and interview data to conduct a qualitative content analysis within the 

water policy sector, my decision to use this method is justified by the work of Cook and Bakker 

(2012), the similar study using a literature review-based content analysis described above. The next 

two sections discuss the data collection and data analysis. 

1.6.1.2.1 Interviews 

I collected data using semi-structured interviews; the interview question guide is included in Appendix 

D. The study participants are academics researching and consulting on transboundary water 

cooperation and practitioners working directly in the field of transboundary water cooperation in river 

basin organizations, government bodies, non- or inter-governmental institutions, and supranational 

institutions.  My goal was to interview people experienced with transboundary water cooperation on 

all continents (excluding Antarctica) and from a variety of different hydrological and political 

contexts. The participants were selected using a combination of purposive expert and snowball 
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sampling (Bryman 2008a; S. J. Taylor, Bogdan, and DeVault 2015). I began with purposive expert 

sampling using personal contacts from myself, my advisor, and several committee members.  Given 

the narrow topic area of my research, I required participants with particular expertise in transboundary 

water cooperation (Bryman 2008a). I continued to locate additional expert participants through the 

snowball method, by asking each interviewee who else they would recommend that I speak with and 

would be an expert on the topic.  In order to have a wide geographic distribution and reduce the 

potential for a sampling bias due to lack of diversity of participants, I asked if the participants could 

recommend particular people working in a specific location, such as in South America (S. J. Taylor, 

Bogdan, and DeVault 2015).   

For purposive qualitative research, it is difficult to determine the number of interviews required, 

particularly prior to conducting the interviews (S. J. Taylor, Bogdan, and DeVault 2015). Generally, 

interviewing is considered complete when the researcher reaches a saturation point, where no new 

information can be observed in the data. Guest, Bunce, and Johnson (2006) found that saturation 

occurs between six and twelve interviews, depending on the depth of the themes the researchers were 

looking for. Therefore, given the global scope of my study, my original goal was to conduct 25 to 30 

interviews with the aim of reaching an approximate saturation number on each continent. In total, I 

was referred to 109 individuals through snowball sampling. I contacted 74 of the 109 individuals via 

email and in person at conferences. I did not contact all the individuals recommended, as upon further 

research, they were either found to be inexpert in the subject matter or I had already interviewed 

several people with experience in the same basin, aquifer, or region. This resulted in 54 interviews 

completed – or about 73% of those contacted. Of those who were contacted, but did not participate, 

most never responded, several mentioned that they were too busy, unavailable, or did not think they 

had the appropriate knowledge.  One person set up an interview, but did not show at the arranged time. 

Most interviews were conducted via Skype, phone call, WeChat, or Zoom, twelve were in person, and 

two were written responses via email to the list of interview questions. All interviews were conducted 

in English, however, one of the written responses was provided in French and translated to English 

using the Rex translation service.  

The interviews varied in length from approximately 20 minutes to just over two hours depending on 

the amount of time the participant was available, as well as how much information was shared. All but 

one person (excluding the two written interviews) allowed me to record and transcribe the interview; 

for that person, I took notes during the interview. Because I was asking for expert opinions and 

personal experiences, the participants were considered human subjects by the Oregon State University 
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International Review Board (IRB). This research was submitted for ethics review and was approved as 

an exempt study. I have included the IRB Approval Form in Appendix E. As per my IRB, the 

participants were told prior to the interview that these were expert-based interviews and were not 

anonymous; participants were also asked for permission for be directly quoted in the text of this 

dissertation.  

The participants were initially meant to be divided into two categories – academic and practitioners – 

so that I might be able to see if there were variations in how cooperation is conceptualized between 

academics and those actually working day to day to promote cooperation over shared waters. 

However, as the interviews were conducted, I found these two categorizations to be limiting and I 

expanded the number of categories to five – Academic, Practitioner, Academic/Practitioner, 

Practitioner/NGO, and Academic/NGO. The breakdown of participant categories is included in Table 

4. The participants came from or resided in 27 different countries, and had experience in shared waters 

on all continents. Figure 3 shows the breakdown of the geographic distribution of the participants. The 

complete list of participants is included in Appendix B.   

Table 4: Number of interviewees in each interview category.  

Academic Practitioner Academic/Practititioner Practitioner/NGO Academic/NGO Total 

22 23 3 5 1 54 

 

The transcripts from the interviews are the sampling unit for the content analysis. Based on the 

specific questions on defining transboundary water cooperation and effective transboundary water 

cooperation asked during the interview, these answers were coded as the contextual units. Using 

NVivo, I coded the contextual units for categories and themes to be used in a separate and combined 

analysis with the results of the literature search.  
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Figure 3: Number of interviews and their global distribution. Data:(FAO 2014b) 

1.6.1.2.2 Literature Search 

In addition to the interviews, I collected a sample of the peer-reviewed and grey literature on 

transboundary water cooperation and effectiveness. The database used to collect the sample was the 

Web of Science database – these are peer reviewed articles. Grey literature was located through 

interviewees and snowball sampling from bibliographies and known projects that measure 

cooperation. These were the sampling units for my qualitative content analysis.  

In order to collect these data sources, I conducted a search of the Web of Science database for two key 

terms as defined in Table 5 below. This was paired with sources gathered through reading and 

identified by the participants. The two key terms were used to: 1) identify articles defining 

transboundary water cooperation and 2) identify articles that define effective transboundary water 

cooperation. These terms are refined using Boolean search logic to reduce the number of variations 

and the duplication of articles found with each term.  Both international water and transboundary 

water were used in the search to capture the articles that refer to international transboundary water as 

international water. Since the study is focusing on cooperation, the search terms only use cooperation 

rather than other commonly misconstrued and related terms, like diplomacy, governance, and 

management. While these are closely related, and in many instances used interchangeably, the focus is 
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on defining cooperation. A potential future study could focus on expanding the content analysis to 

include the terms diplomacy, governance, and management. 

Table 5: Search set, goals, and Boolean search terms for the collection of the literature sample from Web of 

Science.  

Search Set Search Goals Boolean Search Terms 

Set 1: Transboundary water 

cooperation 

Define transboundary water 

cooperation 

(“international water*” or 

“transboundary water*”) and 

cooperation 

Set 2: Effective or 

effectiveness of 

transboundary water 

cooperation 

Define effective transboundary 

water cooperation  

(“international water*” or 

“transboundary water*”) and 

cooperation 

and (effective or effectiveness) 

 

Once the sampling units were collected, I identified the contextual unit of analysis within each 

sampling unit.  The contextual unit is the sentence, paragraph, and text within the articles, reports, or 

grey literature that discusses the key search term (Stemler 2001; Krippendorff 2013).  I searched each 

article and piece of grey literature for the terms listed in Table 5 above and coded the explicit 

definition, implicit definition, or if there was no definition within the text. The text was then further 

coded into categories and themes, at the recording unit level. This was combined for both the 

interview transcripts and the literature search to ensure that key elements of transboundary water 

cooperation and effectiveness were included from both datasets. Further explanation of the coding at 

this level and of the themes and categories found are discussed in their respective Chapters 3 and 5.  

The Web of Science search was completed twice – once for each search set. Set 1 for ‘transboundary 

water cooperation’ yielded 295 results.  The search was refined based on Web of Science categories, 

document type, and research areas to narrow it down to the most relevant articles. Of these 295 results, 

only 178 were included in the analysis, as the rest were not topically relevant or were part of Set 2’s 

search and therefore included in those numbers. The search for Set 2 yielded 38 results and was not 

refined by any search parameters. Of these 38 results, only 32 were included in the analysis as the 

reminder were not topically relevant. Of the articles, reports, and grey literature located through the 

interview participants and through bibliographies, 37 were located referencing only transboundary 

water cooperation and included in the dataset for Set 1, and 26 referred to effective or effectiveness 

and were included in Set 2. This resulted in a total of 273 articles and grey literature from the literature 

search being included in the content analysis. See Figure 4 below.  
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Figure 4:Breakdown of the number of articles from each data source found through the two search terms.  

There are limitations from this literature search process and sample. The Web of Science search did 

not include books or book chapters, and those included were found through snowball sampling from 

the interviews or bibliographies of projects known to me. This was done since books that allow 

keyword searches of their entire text are not readily available through the major search engines, as can 

be done with articles. The other major limitation is that it likely excludes some grey literature from 

various international agencies and research groups that are only available through their websites. A 

general Google search of the key terms yielded too many results, with many not being of acceptable 

validity or from reputable sources. Therefore, the grey literature that was included was made known to 

the author by interviewees, through readings, and through snowball sampling of bibliographies.  

The methodology and research design presented in this section are the methods that are consistent 

between sub-research questions 2, 3, and 4. The chapters that follow present additional methods that 

were used when answering each sub-research question specifically.  

1.7 Chapter Conclusion and Dissertation Structure  

This chapter introduces the global recognition of transboundary water cooperation as a tool for 

improved governance and management of transboundary surface and groundwaters.  This has taken 

global stage with the inclusion of SDG Indicator 6.5.2 measuring the proportion of transboundary 

basin area with an operational arrangement for cooperation in the Sustainable Development Goals. 

This chapter presents a discussion of the SDGs and the context of international transboundary waters 
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to set the stage for the challenges identified through the literature (see Section 1.4). There are two 

challenges – or gaps in the literature – first that there is no single agreed definition for transboundary 

water cooperation. Most measures of transboundary water cooperation focus on agreements, 

particularly the number of agreements or their content. However, this, generally, does not measure or 

capture how actors behave in a cooperative process nor whether the behavior had the intended 

consequences or outcomes (Daoudy and Kistin 2008). Therefore, we need further research on 

measures of the quality and outcomes of cooperative processes. This leads to the second challenge, 

which is that there is no clear, consistent definition of effective transboundary water cooperation in the 

literature. This dissertation explores these two challenges and develops the methodology based on a 

further research suggestion by De Stefano et al. (2017, 45) that “it could be interesting to conduct a 

global survey among water practitioners in transboundary river basins to evaluate strengths and 

shortcomings of the current institutional cooperation frameworks. Despite the limitations and 

subjectivity of such a survey, it would add a new dimension to the analysis, complementing existing 

datasets that are based on documentary or modeling analyses.”  

To address these two challenges, I developed an overarching research question and four sub-research 

questions that help me to answer the overarching question. The following Table 6 summarizes the four 

sub-research questions, their respective research objectives, and the chapters in which they are 

answered.  

Table 6: Summary of research questions, research objectives, and location of discussion in this dissertation.  

Research Question Objectives Chapter Location 

Overarching Question: How is 

effectiveness of transboundary 

water cooperation defined and 

how can it be operationalized to 

best measure progress? 

Overarching Research Objective:  

Develop a definition of transboundary water 

cooperation and of effective transboundary 

water cooperation.  

 

Operationalize the method to evaluate effective 

cooperation. 

All Chapters 

Chapter 6 and 

Chapter 7 for 

synthesis 

Sub-Question 1: How well does 

the SDG Indicator 6.5.2 measure 

transboundary water cooperation? 

How does it compare with 

alternative methods for 

evaluation? 

Research Objective 1:  

Compare the proposed methodology for SDG 

Indicator 6.5.2 with two alternative methods 

developed for measuring transboundary 

cooperation.   

 

Determine the limitations and strengths of the 

indicator and alternative methods. 

Chapter 2. Also, see 

McCracken 2017 for 

published work.  

Sub-Question 2: What are the core 

elements that comprise 

transboundary water cooperation? 

How do they combine to establish 

a clear definition within the 

Research Objective 2:  

Identify the key elements of transboundary 

water cooperation.  

 

Develop a clear definition or framework for 

Chapter 3 and 

Chapter 4 
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Research Question Objectives Chapter Location 

literature and with practitioners? understanding transboundary water cooperation. 

Sub-Question 3: How is effective 

transboundary cooperation defined 

within the literature and with 

practitioners? 

Research Objective 3:  

Identify the most commonly mentioned aspects 

of effectiveness. 

 

Determine differences and commonalities in 

definitions between literature and experts.  

 

Develop a clear definition or framework for 

understanding effective transboundary water 

cooperation. 

Chapter 5 

Sub-Question 4: How can 

effectiveness be incorporated into 

a method for measuring 

transboundary cooperation?  

Research Objective 4:  

Using the results from Research Objectives 2 

and 3, develop criteria for evaluating effective 

cooperation.  

 

Synthesize the criteria for effective cooperation 

with the definition of cooperation.  

Chapter 5 (Section 

5.5.3) 

Chapter 6 

 

In the following Chapter 2, I tackle my sub-research question How well does the SDG Indicator 6.5.2 

measure transboundary water cooperation? How does it compare with alternative methods for 

evaluation?, which demonstrates how the evaluation of cooperation can vary based on different 

definitions and the need for a framework to consider the quality, success, or failure – ultimately the 

effectiveness – of cooperative processes. Before beginning Chapter 2, I would like to inform the reader 

that this dissertation focuses on transboundary water cooperation and effective transboundary water 

cooperation. Therefore, I use cooperation and effective cooperation, without the ‘transboundary 

water’ modifier, to still mean transboundary water cooperation or effective transboundary water 

cooperation, respectively. I will note if I am referring to a broader sense of either cooperation or 

effective/effectiveness that are unlinked from transboundary water. 
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2. SDG 6.5.2 – MEASURING OPERATIONAL ARRANGEMENTS FOR 

COOPERATION19 

2.1 Introduction 

This chapter focuses on sub-research question 1 – ‘How well does the SDG Indicator 6.5.2 measure 

transboundary water cooperation? How does it compare with alternative methods for evaluation?’. To 

answer this question, I calculate the proportion of transboundary basin surface area that has an 

operational arrangement for transboundary water cooperation in three countries and compared this 

with two additional methods for measuring operational arrangements for cooperation. This chapter 

presents the common terminology used, background on the case study countries, detailed descriptions 

of the methodology for the SDG Indicator 6.5.2 and the two other methods, and concludes with a 

comparison of the three methods and recommendations for SDG Indicator 6.5.2. This chapter 

illustrates the problem statement (see Section 1.4) that there are multiple conceptualizations of 

transboundary water cooperation and the related methods used to measure it. These multiple 

conceptualizations cause varying results when attempting to measure progress or gauge the extent, 

level, or stage of transboundary water cooperation.  

2.2 Common Terminology  

Before presenting the three methodologies developed in this chapter, a foundational understanding of 

commonly used terms and concepts is needed. The intent of the SDGs is to monitor progress towards 

sustainable development globally. When this intent is combined with the variation in monitoring 

capacity between states, having consistency in what is being monitored is important to allow spatial 

and temporal comparison.  For example, the UN Statistics Division proposes the SDG Indicator 6.5.2 

to be the “proportion of surface area of transboundary basins that have an operational arrangement for 

transboundary water cooperation. Regular meetings of the riparian countries to discuss IWRM and 

exchange of information are required for an arrangement to be defined as operational” (UN Statistics 

2016a).  Without specific and clear understanding of what is a transboundary basin, what is an 

arrangement, and how often is regular, there is potential for misunderstanding and false results.  How 

operational, arrangement, and transboundary basin are defined presents specific challenges for the 

application of the indicator and its utility.  The following commonly used concepts and terms are 

defined and are consistent between all three methodologies presented in this chapter.  

Transboundary River Basin: A river basin is the area of land that drains to a common terminus that is 

 
19 This chapter is drawn from sections of the publication: McCracken, Melissa. “Measuring Transboundary 

Water Cooperation: Options for Sustainable Development Goal Target 6.5.” TEC Background Paper. 

Stockholm: Global Water Partnership, 2017. 
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an ocean, sea, or terminal inland water body; it is also known as a watershed or catchment.  This 

includes the groundwater bodies that are hydrologically connected to the surface water system.  A 

river basin is transboundary if it contains a perennial tributary that crosses a political boundary 

between two or more states.  (United Nations Centre for Natural Resources, Energy and Transport of 

the Department of Economic and Social Affairs 1978; A. T. Wolf et al. 1999; McCracken and Wolf 

2019).   

Transboundary Aquifer: An aquifer is a geologic formation that contains water; this includes confined 

and unconfined aquifers (International Law Association 2004).  In this paper, groundwater body may 

be used interchangeably.  Groundwater will be reserved for the water contained within an aquifer.  A 

transboundary aquifer (or groundwater body) is intersected by a political boundary and is not 

hydrologically connected to a surface water system (UNECE 2014).  Differentiating transboundary 

aquifers is more complex than river basins, as groundwater bodies can overlap vertically. For those 

that are vertically overlapping and hydrologically connected, I will consider them here as one 

transboundary aquifer.  If they are vertically overlapping and not hydrologically connected, e.g. an 

unconfined aquifer over a confined aquifer, the groundwater bodies will be considered as separate 

transboundary aquifers, unless they are managed conjunctively (UN-Water 2017).  

Groundwater: The water contained within a water-bearing geological formation (International Law 

Association 2004).  

Basin Country Unit (BCU): The area of a transboundary river basin that is within a particular nation.  

Each transboundary river basin will have at least two BCUs. This area is found when the river basin 

boundaries are intersected with the political borders (TFDD 2019). 

Aquifer Country Unit (ACU): The area of a transboundary aquifer that is within a particular nation.  

Given the nature of aquifers, the area referred to – and used in calculations – is the plan view surface 

area of an aquifer and does not consider the aquifer thickness nor potential volume of water.  

Transboundary Area: The total transboundary area within a nation is the sum of the surface areas of 

the BCUs and ACUs in that nation.  This sum may yield a value that is greater than the surface area of 

the country; however, as shown in the methods below, this value will be used in a proportion with the 

result as a percent. 

Agreement: A bilateral or multilateral formal legal instrument, such as a treaty, amendment, or 

protocol, between riparian countries regarding transboundary waters.  
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The final two terms in need of defining are operational and arrangement, which are used in the text of 

the SDG Indicator 6.5.2.  The proposed definitions are loosely defined and may lead to inconsistency 

in monitoring and representation of the extent of transboundary cooperation.  How operational and 

arrangement are defined has the potential to be politicized.  A specific definition may favor one 

method of transboundary cooperation over another; however, vague definitions do not remediate 

contention, but rather impact the usefulness, accuracy, and effectiveness of the measured value of the 

proportion of transboundary area with transboundary cooperative efforts.  

Arrangement for water cooperation is defined in the draft methodology as “a bilateral or multilateral 

treaty, convention, agreement or other formal arrangement, such as an MOU [memorandum of 

understanding]; between riparian countries that provides a framework for cooperation on 

transboundary water management. Agreements or other kinds of formal arrangements may be 

interstate, intergovernmental, interministerial, interagency, or between regional authorities” (UN-

Water 2017, 3).  This paints a broad and inclusive definition of arrangement, but it is centered around 

the existence of an agreement.  The inclusivity is perhaps a means to build flexibility into the 

definition to allow for context specific methods of transboundary cooperation.  However, this may 

lead to confusion when identifying what is or is not an arrangement.  For example, does a country with 

a ratified treaty over shared waters have an arrangement for water cooperation, or does a country that 

is party to one of the two international conventions with no agreement between riparians have an 

arrangement for water cooperation?  The answer is both have an arrangement for water cooperation, 

which leads to a subsequent question: should these both be given equal consideration when evaluating 

the indicator?  For this dissertation, I use the draft methodology’s definition of arrangement, defined at 

the beginning of this paragraph, for consistency between the methods presented in the following 

sections.  Some deviation occurs in Method 3, which is noted in Section 2.6.  

The final term to define, which is arguably the most controversial, is operational.  This chapter uses 

the definition of the term operational as the variable between the three methods for calculating SDG 

6.5.2.  The intent behind this is to illustrate the variability in how operational can be defined and how 

that can significantly alter the outcome of the indicator. As SDG 6.5.2’s methodology is finalized and 

approved in the next year, it will be important for a clear definition that captures the intent of SDG 6.5.  

Since operational is the variable in this chapter, the term will be defined separately for each method in 

the subsequent sections.   

2.3 Foundations in Space and Place: Case Study Locations 

The purpose of this chapter is to give guidance for measuring and utilizing the results of SDG 
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Indicator 6.5.2.  To do this, I compare and evaluate three alternative methods for calculating SDG 

Indicator 6.5.2, which is the “proportion of transboundary basin area with an operational arrangement 

for water cooperation” (UN-Water 2016c). The three methods are:  

• Method 1: UN-Water proposed methodology in “Step-by-Step Monitoring Methodology for 

Indicator 6.5.2” (UN-Water 2017) 20.  This method defines an arrangement as operational if it 

meets four criteria: joint management body, joint management plan, information exchange, 

and regular meetings.   

• Method 2: adapts Method 1 based on the recommendation in Sindico’s Transboundary 

Cooperation and the Sustainable Development Goals (2016) where an arrangement is 

considered to be operational if it meets any one of the criteria in Method 1.  This creates 

Levels of Operational Cooperation, depending on how many criteria are fulfilled. 

• Method 3: takes an alternative perspective for defining operational and is adapted from 

Tarlock’s Promoting Effective Water Management Cooperation among Riparians (Tarlock 

2015). This places arrangements within a Typology of Cooperation, where their operationality 

is determined by substance and outcomes of cooperation.   

These methodologies for alternative means of calculating SDG Indicator 6.5.2 are detailed in the 

following sections. The methods vary in the way that operational is defined.  By using different 

definitions between each of the methods, there are different results. Using this method and the 

variation in results, I identify the advantages and drawbacks of each methodology in how they capture 

and represent the transboundary cooperation occurring over shared waters.  This will allow me to 

compare the methods, present recommendations for the proposed methodology, and provide guidance 

on monitoring and using the results of the indicator.  

To do this, I use three countries as case studies to demonstrate the calculations of the SDG indicator 

based on the three methods and compare the results. The three countries selected are Bangladesh, 

Honduras, and Uganda. These countries represent several regions and have a varied number and extent 

of transboundary river basins and aquifers.  Furthermore, they are all participating in the Global Water 

Partnership (GWP) SDG & Water Preparedness Facility, which supports countries in rapid 

implementation of SDG 6 and other water-related SDGs (GWP 2016b).  Uganda and Bangladesh are 

also pilot countries for the GEMI SDG monitoring methodologies pilot project for SDG 6.3-6.6 

(UNESCO-IHP 2016).  The next section provides a brief introduction to the hydrologic resources of 

each country as well as an overview of its transboundary water cooperation.  This background will aid 

 
20 This is the proposed method for calculating SDG 6.5.2 presented by the responsible parties.  It is a draft 

version from 24 April 2016, and it is current as of the time of writing.  
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in understanding the discussion of the results for each method. Sections 2.4 - 2.6 describe the SDG 

Indicator 6.5.2 methodologies in detail and the calculations for each method in all three countries.   

2.3.1 Overview of Water Resources 

Bangladesh: With 57 transboundary rivers, Bangladesh is highly dependent on transboundary water 

resources. Most of these 57 rivers are either tributaries or distributaries of the Ganges, Brahmaputra, or 

Meghna rivers and are part of the large transboundary Ganges-Brahmaputra-Meghna River Basin21. In 

addition to the rivers that are part of this large system, Bangladesh also shares several other 

transboundary river basins with both India and Myanmar: the Fenney, Karnaphuli, Muhuri, and Naaf 

river basins (TFDD 2019).  Given Bangladesh’s geography, it is the most downstream riparian for 

these surface water systems, and about 90% of the flow originates from outside of Bangladesh 

(Ahmed and Roy 2007; Bhuiyan and Hossain 2006; FAO 2014a).  Despite having some of the largest 

annual discharges, the temporal variability of monsoonal precipitation within the catchment areas is 

such that the discharge is unevenly distributed throughout a year, with about 85% of the total flow 

entering Bangladesh between June and October (FAO 2014a). This means there is a significant deficit 

between the available water resources and demand during low flow months and a high potential for 

flooding and inundation during peak flows.  In addition to transboundary surface water, Bangladesh is 

underlain by a large transboundary aquifer system – the East Ganges River Plain Aquifer (IGRAC and 

UNESCO-IHP 2015).  As much of the country is composed of sedimentary and alluvial deposits from 

the Ganges-Brahmaputra-Meghna River Basin, the aquifer underlying the country is mostly 

unconfined and shallow (Ahmed and Roy 2007).  Groundwater is available in reasonable quantities 

and is actively recharged from the surface waters, heavy precipitation, and flood events.  In both rural 

and urban areas, groundwater is the main source of water supply, despite issues with quality, as about 

50% of the country is underlain by groundwater bodies that are not suitable to supply drinking water 

due to arsenic contamination (Ahmed and Roy 2007).  

 
21 This paper follows the naming convention of the Transboundary Freshwater Dispute Database for the Ganges-

Brahmaputra-Meghna River Basin.  This is based on the definition used for an international river basin which is 

determined by a common terminus.  



48 

 

Figure 5: Transboundary Basin and Aquifer Country Units in Bangladesh 

Box 3: Bangladesh: Overview of Transboundary Cooperation 

By: Emilinah Namaganda and Melissa McCracken 

As a country with such significant proportion and dependence on transboundary waters, there is a 

relatively longstanding history of cooperation and disagreement over how to share and manage 

these waters.  This Box provides a brief overview of some of the transboundary cooperative 

arrangements that are in place or previously were in place over Bangladesh’s shared waters.   

The recent origin of conflict and cooperation over the Ganges River begins with the construction of 

the Farraka Barrage (Rahaman 2006).  Through negotiations in the 1960s and 70s, the Indo-

Bangladesh Joint Rivers Commission (JRC) was established to monitor successive India-

Bangladesh agreements on sharing the Ganges (Hossain 1998).  In November 1972, a statute was 

signed by India and Bangladesh formalizing the commission and establishing its function; the JRC 

liaises between the two countries to ensure joint utilization and management of the shared river 

systems, with a particular focus on joint formulation of flood control works and technical 

assessments (Statute of the Indo-Bangladesh Joint Rivers Commission, 1972). This commission is 

the only formal institution for dealing with transboundary water issues, but it is limited in scope. 

Following several memorandums of understanding (MOUs) and interim agreements, the two 

countries signed the first Ganges Water Agreement of 1977, which allocated shared water at 
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Farakka and worked towards augmenting flows (Hossain 1998; Rahaman 2006; Sood and 

Mathukumalli 2011). This agreement expired after five years; several additional MOUs were 

signed, in 1983, 1984, and 1986, for sharing the dry season flows. In 1996, a long term – thirty-year 

– agreement was signed for sharing the Ganges, known as the Ganges Water Sharing Treaty (Sood 

and Mathukumalli 2011).  This document is very similar to the 1977 agreement with regard to the 

allocation of flows at Farraka from 1 January to 31 May but removes discussion of flow 

augmentation that was included in the 1977 agreement (Nishat and Faisal 2000). For augmentation 

to occur, the two countries would need to cooperate with other riparians, particularly Nepal, but no 

mechanism for addressing other riparians to find a sustainable solution to integrated management of 

the basin is specified in the treaty. The 1996 agreement includes several of the general principles of 

international law, including those of equity and no significant harm, while also addressing 

mechanisms for dispute resolution (Hossain 1998; Rahaman 2006).  

Of the many transboundary tributaries in the Ganges-Brahmaputra-Meghna River Basin, only one 

has significant cooperative efforts. The Teesta river is the fourth largest transboundary river in 

Bangladesh, and it begins in the northeast of India. Negotiations for a water sharing agreement had 

been ongoing and a draft interim agreement was developed in 2011, which would divide the dry 

season flow between India and Bangladesh (Mirchandani 2016; Suryanarayanan 2010). However, 

political factors intervened, and the agreement was not signed. Despite renewed hope following 

elections in 2014, the agreement remains unsigned and unimplemented (Mirchandani 2016).  In 

addition to the Teesta River, the 1985 MOU and 1986 Summary Record of Discussion of the First 

Meeting of the Joint Committee of Experts between India and Bangladesh, there has been proposed 

cooperation to study and share all transboundary waters to mutual benefit, however, whether this 

study was completed and the sharing of other waters was/is occurring is not apparent.  

The National Water Policy of Bangladesh from 1999 emphasizes collaboration with riparians on 

relevant aspects of the management of transboundary water resources, including groundwater 

(Zahid and Ahmed 2006).  Currently, there is no concrete cooperation between Bangladesh and 

other riparians on shared aquifers.  

 

Honduras: Honduras’ water resources differ greatly from those of Bangladesh and Uganda.  Instead of 

the majority of the country’s area contributing to one transboundary river basin, the topography of 

Honduras creates several smaller transboundary watersheds, with only about 20% of the country’s 

land area contributing water runoff to shared surface water systems (TFDD 2019).  There are six 

transboundary river basins as seen in Figure 6 below: Choluteca, Coco/Segovia, Goascorán, Lempa, 

Motagua, and Negro (TFDD 2019).  Catchments in Honduras can be divided into two regions; those 

draining to the Atlantic Ocean and those draining to the Pacific Ocean. More land area drains to the 

Atlantic, and these watersheds contribute to a greater percentage of the total surface water flow of 

Honduras (FAO 2015a). Aquifers in Honduras have not been extensively mapped, with most 

delineations drawn based on geologic formations (GWP Central America 2015).  There are five 

identified transboundary aquifers: Esquipulas-Ocotepeque-Citalá, Estero Real-Río Negro, 
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Chiquimula-Copán Ruinas, Ostua-Metapán, and Delta del Río Motagua (IGRAC and UNESCO-IHP 

2015). Aquifers within the Atlantic coastal areas tend to have higher yields, and in the highland areas, 

groundwater levels are declining, which is where groundwater is an important resource for irrigated 

agriculture (FAO 2015a).  

 

Figure 6: Transboundary Basin and Aquifer Country Units in Honduras 

Box 4: Honduras: Overview of Transboundary Cooperation 

Honduras’s extent of transboundary waters differs from Bangladesh and Uganda, given that there 

are a greater number of transboundary aquifers and basins, which make up a smaller proportion of 

the country’s land area.  This geographic context may be a contributing factor to the limited history 

of transboundary cooperation over shared waters between Honduras and its neighboring riparians.  

This Box provides a brief overview of the cooperative arrangements that are in place.   

Of the Central American countries, only three have national water laws.  In Honduras, the 2009 

National Water Law establishes a framework of principles and objectives for the management of 

water resources, with the inclusion of IWRM principles (GWP 2016a; GWP Central America 

2015). However, this law does not address the need to cooperate on transboundary surface- or 

groundwaters, such as recommending the development of agreements; it does mandate that a 

representative of the national government should be included in basin councils and transboundary 
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management organizations (GWP Central America 2015; Republica de Honduras 2009).   

The only transboundary area with a formal institutional framework is the Upper Lempa River basin, 

which is managed through the Trifinio Plan (United Nations Environment Programme 2007).  The 

Trifinio plan developed out of conservation efforts in the 1970s.  In 1987, Guatemala, El Salvador, 

and Honduras developed an updated phase of the Trifinio Plan that included the management and 

sustainable development of the Motagua, Ulua, and Lempa Rivers; however, all but the Lempa river 

were dropped from the plan (López 2004).  In 1997, the three countries signed a treaty for the 

execution of the Trifinio Plan, which established the Tri-National Commission, whose role is to 

administer the plan (López 2004; United Nations Environment Programme 2007).  The plan’s main 

focus is on rural development in general and does not contain provisions for the direct management 

of the Lempa River (GWP 2016a).  The scope of the plan has not limited civil society organizations 

and local authorities to establish plans and activities that address transboundary and integrated water 

resources management (GWP 2016a).  For example, the Mancomunidad Trinacional Fronteriza Rio 

Lempa is a local entity that developed to fill gaps in the Trifinio Plan and the Trinational 

Commission’s strategy.  It has established its own Shared Waters policy for transboundary 

cooperation (Mancomunidad Trinacional Fronteriza Rio Lempa 2016).   

The other river basins do not have any formal cooperation.  In 2006, the Bi-National Management 

Group for the Goascorán Basin was established and drafted a Bi-National Management Plan for the 

basin (GWP 2016a; MacQuarrie et al. 2013).  This group only included local governments and civil 

society.  The Bi-National Management Group was resurrected in 2011 through support from the 

International Union for Conservation of Nature’s (IUCN) Bridge Project (MacQuarrie et al. 2013; 

Medina 2014).  In the Coco/Segovia Basin, UN Environment Programme (UNEP) and UN Office 

for Project Services (UNOPS) partnered with local organizations and municipalities in both 

Honduras and Nicaragua to build watershed management capacity.  The project, beginning in 2009, 

established water management plans for the sub and micro basins in the middle and upper 

Coco/Segovia basin (UNOPS 2012; Baca, Olivera, Pérez Carrasco, et al. 2012; Baca, Olivera, 

Leiva, et al. 2012).  Neither basin has a specific agreement for cooperative management; this lack of 

involvement of state actors could be an obstacle for continued success of the cooperative efforts and 

create a reliance on international donors (Medina 2014).   

Transboundary cooperation is not occurring in shared aquifers.  The Trifinio Plan does not mention 

groundwaters; however, donor projects on aquifers have been completed and recommend that 

groundwater be included in basin management plans that exist at the local and regional levels (Buch 

and Guevara 2010). 

 

Uganda: Like Bangladesh, Uganda is also dependent on transboundary waters, given that all the 

country’s land area is within a transboundary river basin.  The tributaries and lakes within the Nile 

River Basin comprise most of the transboundary surface waters; catchment areas that drain into the 

Lotagipi Swamp and Lake Turkana are the two other transboundary surface waters (TFDD 2019).  

Uganda is a landlocked country that is both upstream (to South Sudan, Sudan, and Egypt) and 

downstream (to Burundi, Democratic Republic of the Congo (DRC), Kenya, Tanzania, and Rwanda).  
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In terms of groundwater, studies are still ongoing to map groundwater resources, but most of the 

productive aquifers are found in weathered bedrock or within volcanic formations in mountainous 

areas (FAO 2015b).  Three transboundary aquifers have been mapped: Mount Elgon Aquifer, Kagera 

Aquifer, and the Aquifere du Rift (IGRAC and UNESCO-IHP 2015).  Uganda is generally well-

endowed in terms of water resources when compared to its needs, with withdrawals in 2008 only 

reaching a little over one percent of the total annual renewable water resources (FAO 2015b; Nsubuga, 

Namutebi, and Nsubuga-Ssenfuma 2014).  However, the country is heavily dependent on rainfall; 

therefore, variability in spatial and temporal distribution of precipitation has significant impacts on 

water availability and stress (Nsubuga, Namutebi, and Nsubuga-Ssenfuma 2014; Kilimani 2013).  

Groundwater is a primary source of water supply in rural and arid areas, and generally, extraction rates 

are less than recharge rates (Kilimani 2013).  However, water levels – both surface- and groundwater – 

have been declining in specific sub-catchments of the Ruizi River, Lake Wamala, and Lake Victoria 

(DWRM 2011).  

 

Figure 7: Transboundary Basin and Aquifer Country Units of Uganda 
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Box 5: Uganda: Overview of Transboundary Cooperation 

By: Emilinah Namaganda and Melissa McCracken 

Uganda, where almost all water resources are transboundary, occupies a unique position as both an 

upstream and downstream riparian in the Nile River System; the equatorial lakes are a key 

component of the Upper Nile, which are all located in or shared with Uganda (UN-Water 2006; 

MWE 2013).  This Box provides an overview of some of the transboundary cooperative 

arrangements on the waters shared with Uganda.   

There have been numerous arrangements signed for the sharing of the Nile waters, both pre- and 

post-independence of Uganda.  In 1929, Egypt and the British government, on behalf of Sudan and 

East African riparians including Uganda, signed the Nile Waters Agreement with the purpose of 

protecting the interests of Egypt based on ‘natural and historic’ rights (E. Kasimbazi 2015; Paisley 

and Henshaw 2013).  This agreement gave Egypt overwhelming rights compared to Sudan and the 

other East African countries.  Further, without a specific timeframe, the countries are bound by the 

agreement and post-independence, could not renegotiate their positions (E. Kasimbazi 2015).  

Uganda, as well as Kenya and Tanzania, in accordance with the Nyerere Doctrine on State 

succession, do not consider themselves bound to the 1929 Agreement, because it was made prior to 

independence (E. Kasimbazi 2015).  The British Government also signed the 1950 Agreement for 

the Cooperation Between the United Kingdom and Egypt.  This agreement established cooperation 

in meteorological and hydrological surveys (E. Kasimbazi 2015; E. B. Kasimbazi 2010).  These two 

agreements, as well as several others signed by Great Britain on behalf of Uganda, do not 

acknowledge Uganda’s right to use the shared waters (E. Kasimbazi 2015).  The 1959 agreement 

for full utilization of the Nile waters was signed between the independent states of Egypt and 

Sudan.  This agreement differs from the 1929 agreement, in that it presumes ‘full’ use for the two 

countries. It excludes the other riparians, while reinforcing the dominant positions of Egypt and 

Sudan over the other riparians should they claim a share of the Nile waters (E. B. Kasimbazi 2010).  

Therefore, Uganda and other upper riparians have found contention with the pre-independence 

agreements, highlighting the need for a new cooperative arrangement among all the Nile riparians 

that recognizes the upper riparians’ rights, as well as their evolving socio-economic situations.   

Post-independence, Uganda signed the Agreement for the Hydrometeorological Survey of Lakes 

Victoria, Kyoga, and Albert in 1967, which was to evaluate the water balance of the lakes with 

respect to flow regime in the Nile (E. Kasimbazi 2015).  This project failed due to political 

disinterest and expired in 1992, but it was replaced by the Technical Cooperation Committee for the 

Promotion and Development of the Nile (TECCONILE) Agreement.  This was intended as a 

transitional arrangement that aimed to contribute to the development of the Nile Basin in an 

integrated manner (Paisley and Henshaw 2013). It was replaced in March 1999 with the Nile Basin 

Initiative (NBI), which was also established as a transitional arrangement for sustainable 

management with the objective to establish a cooperative framework arrangement that would be 

inclusive of all riparians (Salman 2013; A. T. Wolf and Newton 2007).  The NBI is important, as it 

represents the first time all Nile Basin countries cooperated for development and management of the 

Nile.  Principle 15 of the NBI declares all existing agreements inconsistent with the NBI framework 

null and void, a doctrine Egypt and Sudan do not agree with (E. Kasimbazi 2015).  While the NBI 

remains the institutional body on the Nile, the Cooperative Framework Arrangement (CFA) was 
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signed in 2010 by Uganda, Tanzania, Rwanda, Kenya, Burundi, and Ethiopia; Egypt, the DRC, 

South Sudan, and Sudan are yet to sign the Agreement.  Egypt and Sudan want a provision included 

in the agreement that states that the water security and current uses and rights of any other Nile 

Basin would not be adversely affected (Salman 2013).  As expected, the upper riparian states reject 

this proposal in that it is inconsistent with the goals and vision of the NBI.  It is unclear how this 

will be resolved, given that Egypt and Sudan are party to the NBI, but not signatories to the CFA.     

Transboundary cooperation in the Nile Basin also occurs at the sub-basin level.  In 1999, the Treaty 

for the Establishment of the East African Community (EAC) was signed between Uganda, Kenya, 

and Tanzania (Rwanda and Burundi acceded later), which aims to promote sustainable growth and 

equitable development while protecting the environment (EAC 2000).  Per Kasimbazi (2015), the 

EAC is possibly the most comprehensive regionally-binding basis for developing joint strategies for 

the integrated management of the water resources of Lake Victoria.  Under the EAC, Uganda, 

Kenya, and Tanzania signed the Protocol for Sustainable Development of Lake Victoria Basin of 

2003 (E. Kasimbazi 2015).  This protocol promotes cooperation among the lake’s riparians, while 

preventing significant harm to the other Nile Basin states, and it forms the basis for the Lake 

Victoria Basin Commission, which is responsible for sustainable use and management of the sub-

basin.   

The two other international basins not connected to the Nile River System – the Lake Turkana 

Basin and the Lotagipi Swamp – do not have cooperative arrangements occurring with respect to 

Uganda.  In the Lake Turkana Basin, UNEP, Kenya, and Ethiopia have been calling for joint 

management of the basin and the formulation of a bilateral agreement (Nanni 2016); however, 

Uganda contributes very minimally to the basin and is unlikely to be involved.   

Transboundary groundwaters are only tangentially addressed in aquifers underlying the Nile River; 

this is through the CFA and some projects funded through the NBI and donor agencies.  It is unclear 

if any formal cooperation or joint management is occurring on these aquifers and those not 

hydrologically connected to the Nile River. 

 

The following section presents the three alternatives for ways in which operational can be defined, 

beginning with the proposed methodology for SDG Indicator 6.5.2.  

2.4 Method 1: Draft Methodology for SDG Indicator 6.5.2  

The first method presented in this chapter is the proposed method for SDG Indicator 6.5.2 that was 

submitted for review to the Inter-agency and Expert Group on Sustainable Development Goal 

Indicators at the time of writing.  Currently, UN Statistics has ranked SDG 6.5.2 as a Tier I indicator22, 

meaning that the established methodology and standards are conceptually clear and data is produced 

by at least 50 percent of countries where relevant (IAEG-SDG 2016; 2019).  Under the UN-Water’s 

 
22 At the time of data collection and writing, the proposed method was ranked as Tier III, meaning that there is 

not established method or standards available yet or are underdevelopment. SDG Indicator 6.5.2 was elevated to 

a Tier I indication in November 2018 (IAEG-SDG 2019).  
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Global Expanded Water Monitoring Initiative (GEMI), this methodology is being developed by the 

Working Group on Integrated Water Resources Management, which has members from several UN 

agencies and other organizations and is being coordinated by UNECE and UNESCO-IHP (UN 

Statistics 2016b).  To identify the “proportion of transboundary basin area with an operational 

arrangement for water cooperation,” UN-Water has released a draft Step-by-Step Monitoring 

Methodology for Indicator 6.5.2.  This is the methodology that is used for Method 1 of this chapter23, 

and the methods will be described briefly here24.   

As discussed in Section 2.2, how operational is defined is varied between Methods 1, 2, and 3.  If a 

cooperative arrangement is found to exist on a basin or aquifer, it must meet the following criteria in 

order to be deemed operational (UN-Water 2017, 3):  

• “There is a joint body, joint mechanism or commission (e.g. a river basin commission) for 

transboundary cooperation. 

• “There are regular formal communications between riparian countries in [the] form of 

meetings. 

• “There is a joint or coordinated water management plan(s), or joint objectives have been set. 

• “There is regular exchange of data and information.”  

These criteria for an arrangement to be considered operational are based on the principles of 

international law that are codified in the UN Watercourse Convention, UNECE Water Convention, 

and the Draft Law of Transboundary Aquifers (UN Statistics 2016b).  All of the above criteria must be 

met for the surface area to count towards the indicator calculation; these do not have to be specified in 

the arrangement or agreement, but they must be occurring (UN-Water 2017).   

To determine if an arrangement meets these criteria, data have been proposed for collection from all 

countries through the reporting mechanism under the UNECE Water Convention.  The reporting 

questionnaire for the implementation of the UNECE Water Convention will also collect data to track 

the progress towards transboundary cooperation in the SDGs, when it is sent to responsible national 

authorities (Working Group on Integrated Water Resources Management 2016; UN Statistics 2016b). 

This questionnaire25 was sent to appropriate contacts within the GWP Network in Bangladesh, 

 
23 The paper method deviates from the proposed method for Indicator 6.5.2, in that it uses global datasets for the 

delineations of transboundary river basin and aquifers. This is to allow comparison between the results of the 

three methods discussed in this paper.  
24 For more detail, the methodology document can be found here: 

http://www.unwater.org/publications/publications-detail/en/c/428764/.   
25 The template for the questionnaire was presented at the Eleventh Meeting of the Working Group on Integrated 

Water Resources Management on 18-19 October 2016 in Geneva.  It can be found here: 

http://www.unwater.org/publications/publications-detail/en/c/428764/
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Honduras, and Uganda, see Appendix A.  Given the scope of the study, the questionnaire was only 

sent to in-country representatives; therefore, the responses were not calibrated with the responses from 

co-riparians to the shared waters.  Data from this survey26, in addition to available literature and global 

datasets, including the International Freshwater Treaties and River Basin Organization Databases at 

Oregon State University27, were used to determine the operationality of the identified cooperative 

arrangements28.   

The steps taken to calculate the indicator, in both aggregated and disaggregated form, were as follows:  

4. Identify transboundary river basins and transboundary aquifers, and determine the associated 

basin country unit (BCU) and aquifer country unit (ACU).  

5. Identify which basins and aquifers have a cooperative arrangement.  

6. Determine if the arrangements meet all the criteria to be considered operational.  

7. Sum the BCUs with operational arrangements and divide by the total transboundary BCU area 

to obtain the disaggregated proportion of transboundary river basins that have transboundary 

cooperation. 

8. Sum the ACUs with operational arrangements and divide by the total transboundary ACU area 

to obtain the disaggregated proportion of transboundary aquifers that have transboundary 

cooperation.  

9. For the Indicator, sum the BCU and ACU areas with operational arrangements and divide by 

the total area of all the BCUs and ACUs in the country.  

For the three case study countries, using the results of the survey, additional literature, and the 

methodology outlined above, the results were as follows:  

 

 

 

 
http://www.unece.org/fileadmin/DAM/env/documents/2016/wat/10Oct_18-

19WGIWRM/WG.1_2016_INF5_reporting.pdf  
26 Survey responses were only received from Bangladesh and Honduras.  Evaluation of Uganda’s transboundary 

cooperation only used the results of secondary research and available literature. 
27 The International Freshwater Treaties Database and the International River Organization Database are 

available as part of the Transboundary Freshwater Dispute Database at: 

http://www.transboundarywaters.orst.edu/.  
28 Consistency in responses to the questionnaires varied, therefore additional research was used to supplement 

survey responses to determine if the cooperative arrangements met the required criteria.  

http://www.unece.org/fileadmin/DAM/env/documents/2016/wat/10Oct_18-19WGIWRM/WG.1_2016_INF5_reporting.pdf
http://www.unece.org/fileadmin/DAM/env/documents/2016/wat/10Oct_18-19WGIWRM/WG.1_2016_INF5_reporting.pdf
http://www.transboundarywaters.orst.edu/
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Table 7: Results for SDG Indicator 6.5.2 using Method 1: Draft Methodology 

 

2.4.1 Discussion of Results for Method 1 

Table 7 above displays the results of the Method 1 calculations for SDG Indicator 6.5.2. Displayed in 

the table is the indicator at the national level in both aggregated and disaggregated form. Columns one 

and two present the indicator calculated for the transboundary river basin area and transboundary 

aquifer area separately.  Column three presents the aggregated indicator for total transboundary area 

per country. Bangladesh and Honduras have no ongoing operational cooperative arrangements within 

transboundary river basins or aquifers.  The only area that was calculated as having an operational 

cooperative arrangement was the transboundary river basin area in Uganda, which contributes to the 

90% proportion of the total transboundary area in Uganda that has an operational cooperative 

arrangement.  

The zero percent value for Bangladesh and Honduras indicates that there is no operational cooperation 

occurring in either country, and it also implies that there is no cooperation occurring, which is not the 

case.  The structure of the indicator in this method is categorical; to be operational, a cooperative 

arrangement must meet all the criteria – there is either cooperation or there is not.  The binary nature 

of this conceptualization of operational cooperative arrangements overlooks transboundary 

cooperation that is occurring without meeting all the criteria.  For example, in Bangladesh’s BCU for 

the Ganges-Brahmaputra-Meghna River Basin, only one criterion was not met30, preventing the area 

from contributing to the SDG Indicator calculation. Similarly, the area for the Upper Lempa River in 

Honduras does not contribute to the indicator, because it lacks formal data and information exchange 

regarding the shared water resources through the Trifinio Plan and the Tri-National Commission.  The 

Draft Step-by-Step Monitoring Methodology for Indicator 6.5.2 attempts to address this issue by 

 
29 Evaluation was based only on secondary research, as a survey response was not received.  
30 The Ganges-Brahmaputra-Meghna BCU in Bangladesh has a cooperative arrangement, several joint 

institutions and committees, and has some data and information exchange related to specific issues, but there is 

no coordinated management plan or joint objectives for the basin.   

Country Proportion of 

transboundary river basin 

area with an operational 

arrangement 

Proportion of 

transboundary aquifer 

area with an operational 

arrangement  

Proportion of total 

transboundary area with 

an operational 

arrangement 

Bangladesh 0% 0% 0% 

Honduras 0% 0% 0% 

Uganda29 98% 0% 90% 
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stating, “the operationality of cooperation is more dynamic as it evolves with the expansion of 

cooperation.  The operationality can be expected to evolve over shorter time frames, and in a year or 

two, progress could potentially be observed” (UN-Water 2017).  However, unless each criterion is 

satisfied and reported, progress will not be demonstrated in short-term monitoring of the indicator at a 

global scale. The binary – yes or no – nature of the definition of operational will mask any step-wise 

progress when the data are reported.  

During the calculations for Method 1, I assumed the participation of riparians in cooperative 

arrangements in basins or aquifers that were multilateral. The Draft Step-by-Step Monitoring 

Methodology for Indicator 6.5.2 states, “In situations where more than two riparian countries share a 

basin, but only some of them have operational cooperation arrangements, the indicator value may 

mask the gap that a riparian country does not have cooperation arrangements with both its upstream 

and downstream neighbors” (UN-Water 2017). What is unclear in the methodology is whether all 

riparians must be participating in the cooperative arrangement or a specific criterion for the 

requirements for operational to be satisfied. Therefore, I focused the evaluation of the cooperative 

arrangement on the specific BCU or ACU; if a criterion existed in the BCU or ACU of interest, then it 

counted towards meeting the requirements for an operational cooperative arrangement, whether or not 

all riparians to the multilateral basin or aquifer were included. For example, the Indo-Bangladesh Joint 

Rivers Commission and the Joint Committee satisfied the requirement for a joint body, joint 

mechanism, or commission for transboundary cooperation within the Ganges-Brahmaputra-Meghna 

River Basin, because they exist within the BCU in Bangladesh, even though only two riparians – India 

and Bangladesh – of the five are included in the institutions. While the exclusion of riparians may not 

be ideal, it is important to recognize cooperative efforts that are occurring in multilateral basins or 

aquifers, as multilateral arrangements may be unattainable given political or other context-specific 

situations. Looking only at the aggregated country level data, however, misses the entire picture of 

cooperation in a basin or aquifer.  Comparing disaggregated data for BCUs/ACUs within a single 

basin or aquifer, or aggregating data within a basin, captures an alternative picture of transboundary 

cooperation in multilateral basins that is overlooked with country level data (UN-Water 2017).   

The final point of discussion for Method 1 is the emphasis in the definition of operational on 

procedural criteria: a cooperative arrangement, joint body, formal communication, joint water 

management plan, and data and information exchange.  These operational requirements are normative, 

or they dictate how best to approach transboundary water cooperation.  This prescriptive focus on 

process has the potential to limit adaptation and creativity in cooperative efforts that reflect unique 
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context and place-based specifics.  Water governance and transboundary cooperative efforts should 

allow for context and the socio-political environment that each basin or aquifer is located in (M. 

Giordano and Shah 2014; Jensen 2013).  Flexibility is needed in cooperative agreements so they are 

able to respond to changing conditions in the basin or aquifer (McCaffrey 2003).  For example, in 

Saruchera and Lautze’s review of transboundary water cooperation indicators, they recommend 

against requiring the establishment of a river basin organization, as that may encourage a particular 

type of institutional cooperation that may not be applicable in all contexts (2015).  The Columbia 

River Basin, which is a well-studied and referenced example of positive transboundary cooperation, 

does not have an established river basin organization and would not be considered to have an 

operational cooperative arrangement under Method 1.  Furthermore, the focus on specific procedural 

criteria may overlook or devalue alternative cooperative efforts that do not ‘check all the boxes’. For 

example, the Goascorán River Basin in Honduras was found to not have an operational transboundary 

cooperative arrangement using this method. The basin, however, has an alternative cooperative effort 

in the Bi-National Management Group31, which is a multi-level effort that includes local and regional 

entities as well as members from public and private sectors.  The effort does not have a formal 

arrangement between Honduras and El Salvador, nor does the organization have support from state 

actors, which creates a reliance on international donors (Fundación Hondureña de Ambiente y 

Desarrollo VIDA 2008; MacQuarrie et al. 2013; Medina 2014).  Despite this, the cooperative effort is 

progressing within the political reality and should not be discounted within the scope of the SDG 

Indicator 6.5.2.  Overall, this method presents a good starting place for measuring transboundary 

cooperation within the constraints of what is feasible for the SDGs and global monitoring efforts; 

however, users of these data should recognize the limitations of a normative procedural framework for 

transboundary cooperation, as it does not have the flexibility to capture different contexts, places, 

socio-political situations, or alternative methods of transboundary cooperation.     

2.5 Method 2: Flexibility in Levels of Operational Cooperation 

Method 2 varies slightly from Method 1 and is based on a recommendation put forward by Sindico in 

Transboundary Water Cooperation and the Sustainable Development Goals, a UNESCO-IHP 

Advocacy Paper.  The paper recommends an alteration to an older definition of the indicator that was 

presented in a UN Statistics document; this document states, “regular meetings of the riparian 

countries to discuss IWRM and exchange of information are required for an arrangement to be 

 
31 The Bi-National Management Group was originally founded in 2006; it went dormant from limited funds and 

was regenerated through the help of the IUCN BRIDGE Program in 2011 (MacQuarrie et al. 2013; Medina 

2014). 
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defined as ‘operational’” (UN Statistics 2016a).  Sindico recommends that an arrangement be 

considered operational if there are “regular meetings of the riparian countries to discuss IWRM and/or 

exchange information” (Sindico 2016).  While this older UN Statistics definition of operational is not 

consistent with the current criteria an arrangement is required to fulfill to be operational, the minor 

difference between these two statements – changing ‘and’ to ‘and/or’ – helps to increase the ability of 

the SDG Indicator to incentivize transboundary cooperation.  Requiring both discussion of IWRM and 

the exchange of information is a narrow interpretation of what transboundary cooperation is, which 

would exclude some cooperative arrangements from the indicator (Sindico 2016). 

Method 2 uses the same definition of cooperative arrangement and the same criteria for determining if 

an arrangement is operational as Method 1.  The difference between Method 1 and Method 2 is that of 

‘and’ and ‘or’.  In Method 2, all criteria from Method 1 do not have to be met for a cooperative 

arrangement to be considered operational.  For this method, if any of the criteria are met, then the 

arrangement is considered operational and the area is included in the calculation of the SDG Indicator.  

There are levels of cooperation depending on the number of criteria that the arrangement meets.  This 

method attempts to address the critique of the binary nature of Method 1.  By creating levels, the SDG 

Indicator would help to encourage countries to move towards the goal of transboundary cooperation.  

The indicator would track progress towards this goal, which through monitoring, could reward 

progress by illustrating growth and attempting to prevent loss of cooperative efforts that may already 

be in place in a country.  For example, a zero percent indicator value identifying a lack of cooperation 

in a country that meets all but one of the criteria could be discouraging and potentially have a negative 

impact on the current efforts.  However, with levels of cooperation, that country’s progress could be 

rewarded, with the indicator serving as an incentive to meet the remaining criteria.   

An arrangement is considered operational if it meets at least one of the criteria.  Having a formal 

agreement or similar arrangement will also be included as a criterion for determining levels of 

operational cooperation for this method.  The level of cooperation is determined by the number of 

criteria met, e.g. if two criteria are met, then the area is within Level 2 of operational cooperation.  

Level 0 will be used to identify those areas that meet none of the criteria, and Level 5 represents the 

fulfillment of all criteria.  The following are the criteria for determining the level of operational 

cooperative arrangements: 

• Existence of a formal cooperative arrangement32 or agreement.  

 
32 Arrangement is defined by the same definition as in Method 1 and is discussed in the Common Terminology 

Section 2.2.  
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• Existence of a joint body, mechanism, or commission for transboundary cooperation.  

• Regular meetings or formal communication.  

• Existence of a joint management plan or objectives. 

• Exchange of data and information.  

As in Method 1, data from the UNECE Water Convention reporting survey, available literature, and 

information from global datasets will be used to determine which criteria are met. The steps taken to 

calculate the indicator are the same as the steps described in Method 1.  However, instead of three 

results – one for the extent of transboundary basins, one for the extent of transboundary aquifers, and 

one for the extent of total transboundary area – there will be a value for every level of operational 

cooperative arrangement.  To calculate this, the areas of the BCUs or ACUs with the same level 

cooperation are summed and divided by the respective total area.   

The results of Method 2 are included in the following bar charts and tables.  Each chart shows the 

percent of total transboundary area, transboundary river basin area, and transboundary aquifer area 

within a specific level of cooperation.  

 

Figure 8: Results of Method 2 for Bangladesh. 
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Proportion of total aquifer area
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cooperation

Proportion of total

transboundary area with level

of operational cooperation

 Operational Level 0 0% 100% 45%

 Operational Level 1 0% 0% 0%

 Operational Level 2 0% 0% 0%

 Operational Level 3 10% 0% 5%

 Operational Level 4 90% 0% 49%

 Operational Level 5 0% 0% 0%

Method 2: Bangladesh



62 

 

Figure 9: Results of Method 2 for Honduras 

 

Figure 10: Results of Method 3 for Uganda 
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 Operational Level 0 46% 100% 57%

 Operational Level 1 24% 0% 19%

 Operational Level 2 0% 0% 0%

 Operational Level 3 6% 0% 5%

 Operational Level 4 23% 0% 19%

 Operational Level 5 0% 0% 0%

Method 2: Honduras
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 Operational Level 0 2% 17% 3%

 Operational Level 1 0% 0% 0%

 Operational Level 2 0% 83% 7%

 Operational Level 3 0% 0% 0%

 Operational Level 4 0% 0% 0%

 Operational Level 5 98% 0% 90%

Method 2: Uganda
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2.5.1 Discussion of Results for Method 2 

Figure 8 - Figure 10 show the results of Method 2 in two ways.  The stacked bar charts are a visual 

representation of the proportion of basin, aquifer, and total transboundary area within the six levels of 

operational cooperation.  The percentages that compose that bar charts are presented in associated 

tables.  Upon initial comparison of the results of Method 1 and Method 2, it is apparent that more 

cooperation is occurring than is illustrated in the binary categories of Method 1.  Both Honduras and 

Bangladesh have cooperative efforts that meet several of the criteria for operationality, but these were 

excluded in Method 1.  For example, as discussed above, the Ganges-Brahmaputra-Meghna River 

Basin in Bangladesh did not have operational cooperation in Method 1. However, when evaluating the 

criteria in Method 2, the area has cooperative efforts at Operational Level 4 – meaning 54% of 

Bangladesh’s transboundary area has some degree of cooperation– when compared to zero percent in 

Method 1, this is a significant increase.  Upon further inspection of the results for Bangladesh, it is 

apparent that only the waters shared with Myanmar do not have some level of cooperation.  The 

Lempa River Basin shows a similar situation for Honduras, as it also has Operational Level 4 for its 

cooperative efforts.   

The level of cooperation better tracks and demonstrates the transboundary cooperation that is 

occurring in shared aquifers.  In Method 1, all transboundary aquifer area was found to not have an 

operational cooperative arrangement.  This result is expected as aquifers present more difficulties to 

cooperation given their inherent complexities (see discussion on transboundary aquifers in Section 

1.2), plus there are few examples of cooperation over shared aquifers, particularly when compared to 

the number of cooperative agreements that have been developed for shared surface water.  However, 

by acknowledging smaller levels of cooperation, more cooperation over shared groundwater may be 

occurring than generally thought.  For example, in Uganda, 83% of transboundary aquifer area has 

cooperative efforts at Operational Level 2.  The two aquifers that contribute to this number underlie 

the Nile River; the Cooperative Framework Agreement specifically mentions groundwater and some 

projects assessing groundwater done by the Nile Basin Initiative with donor agencies have collected 

and shared data.   

Having levels of cooperation, rather than a strict definition for operational cooperation, will give more 

visibility to the progress countries make towards transboundary cooperation in the international arena.  

Monitoring this will track progress and support the efforts countries make. Establishing a cooperative 

arrangement is a slow process – drafting and signing an agreement may take decades – therefore, a 

more nuanced means to monitor progress may provide more encouragement to continue the process.  
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Furthermore, by not requiring the fulfillment of all five criteria to be operational, Method 2 allows for 

some degree of acknowledgement of alternative cooperative efforts.  The Goascorán River Basin, as 

discussed in the Method 1 Section 2.4.1, is recognized as having an Operational Level 3 cooperative 

effort despite lacking an agreement between Nicaragua and Honduras, which excludes it as an 

operational cooperative arrangement in Method 1.   

This method still has the same issues as Method 1 in that the definition of arrangement, the definition 

of operational, and the criteria that must be satisfied are procedural and normative.  There is a greater 

degree of flexibility in how progress is monitored and reported, but the definitions still present a 

constrained view on what is appropriate transboundary cooperation given the context, place, and 

socio-political situation (see Section 2.4 for more detail).  What is lacking from both Method 1 and 

Method 2 is the inclusion of substantive rules as a criterion for measuring transboundary cooperation.  

Substantive rules establish the rights and obligations for states sharing waters, which could also apply 

to other actors depending on the scale and context of cooperative efforts.  Perhaps customary laws, 

such as ‘reasonable and equitable use’ or ‘no significant harm,’ should be included as criteria for 

operationality. Can the methodology for SDG Indicator 6.5.2 ensure that the transboundary 

cooperation that is being measured is effective if only procedural components are considered? This 

idea led to the development of Method 3.  A reframing of operational cooperative arrangements away 

from inputs and towards substantive elements and the outputs of cooperation may present an 

alternative for measuring effective transboundary cooperation over shared waters.   

2.6 Method 3: Typology of Cooperation Promoting Effective Water Management  

The third methodology for measuring transboundary water cooperation approaches the calculation of 

SDG Indicator 6.5.2 from a different perspective than Methods 1 and 2. The current proposed 

indicator (Method 1) and Method 2 define an arrangement as operational based on the process of 

cooperation.  While the regular meeting of parties, exchange of information, joint management plans, 

and river basin organizations are firmly based in international law, they are strictly procedural in 

nature. Good process, however, does not automatically result in cooperation and effective management 

of shared waters.  Therefore, this method aims to evaluate transboundary cooperation through a 

substantive lens over a procedural perspective. The goal is to present an alternative understanding of 

how transboundary cooperation can be conceptualized and evaluated based on the outcomes of a 

cooperative effort, rather than strictly on the process of cooperation – or an emphasis on output 

cooperation over input cooperation (Tarlock 2015). Furthermore, this perspective acknowledges that 

process is often context specific; each place, basin, aquifer, country, etc. has a unique situation in 
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which to develop integrated management that enhances cooperation and effectively manages shared 

waters. Therefore, this method has an alternative definition for cooperative arrangement and what 

constitutes an operational arrangement. A cooperative arrangement, in Method 3, is the cumulation of 

the cooperative efforts between riparians on a transboundary basin or aquifer. This includes formal 

agreements, organizations and other institutions, joint projects and plans, informal agreements, and 

organizations, as well as efforts by non-state actors.  The systems of cooperative efforts are then 

evaluated to determine if they are operational. 

Method 3 defines operational as substantive cooperation that results in effective water management or 

an increase in water security.  Operational is not determined by a set of criteria that must be met, but 

rather as a measure of the type of cooperation (defined below) that occurs within the country basin or 

aquifer area, along with the benefits of that cooperation. To calculate this measure, the type of 

operational cooperation will be identified for each BCU or ACU.  While the types of cooperation 

imply steps, countries do not need to progress through all the steps to achieve the final type of 

cooperation.  Further, depending on the context, one type of cooperation may be the most appropriate, 

whereas the final type – Continuing Comprehensive Cooperation – may not.  For example, in a BCU 

that composes very little of the total area of the basin and contributes very little to nothing in terms of 

volume of water to the catchment, Non-Cooperation or Preliminary Cooperation may be a more 

appropriate type of cooperation for that BCU than Continuing Comprehensive Cooperation.  The types 

of cooperation and the focus on outcome cooperation are adapted from the GWP TEC Background 

Paper Promoting Effective Water Management Cooperation among Riparians by Tarlock (2015), and 

are as follows:  

• Non-Cooperation: This type of cooperation is no cooperation.  There is no formal or informal 

cooperative arrangement between the riparians, including agreements, river basin 

organizations, or dialogues.  

• Preliminary Cooperation:  Within this type of cooperation, riparians have expressed the intent 

to cooperate; this cooperation, however, has not been defined either substantively or 

procedurally.  Riparian states can, for example, sign an agreement to develop transboundary 

cooperation or an RBO in the future.  Signing of an agreement is not required to be in this type 

of cooperation, and countries can verbally express intent to cooperate or be entering 

negotiations. 

Non-

Cooperation 

Preliminary 

Cooperation 

Issue 

Cooperation 

Emerging 

Comprehensive 

Cooperation 

Continuing 

Comprehensive 

Cooperation 
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• Issue Cooperation: A cooperative arrangement exists between riparian countries to address a 

specific issue or issues; management or governance issues are addressed in isolation with 

limited efforts towards shared benefits between the riparians or other actors.  Alternatively, a 

state could act unilaterally to prevent harm or resolve conflict with another riparian. This 

could include the development of a joint agreement or commission to construct infrastructure 

or manage floods.  Issues are categorized according to areas of primary interest initially 

developed by Hamner and Wolf (1997) and since adapted by Wolf et. al (2003), Giordano et 

al. (2013), and through this paper. These issues are: water quality, water quantity, aquatic 

ecosystem, hydropower, navigation, fishing, flood control/relief, economic development, joint 

management, irrigation, infrastructure/development, technical cooperation/assistance, border 

issues, and territorial issues. See Appendix F for full description of the primary interest areas 

as adapted from Hamner and Wolf 1997; A. T. Wolf, Yoffe, and Giordano 2003; M. Giordano et al. 

2013. 

• Emerging Comprehensive Cooperation: Riparian countries are developing or have recently 

developed a cooperative arrangement that establishes a legal framework for the shared 

management of the basin. Informal processes may also exist. Not all relevant33 riparians may 

yet be included in the arrangement.  The intention behind the cooperative efforts is to create 

shared benefits – these may have not yet come to fruition.  The cooperative arrangement 

addresses multiple issues34 such as quantity, quality, etc. and includes coordination 

mechanisms. The issues included are appropriate for the basin and transboundary 

management; everything related to water management does not need to be included at the 

international level for there to be Emerging Comprehensive Cooperation.  Collaboration at this 

level between riparians is more recent; outcomes of cooperation may not yet be realized.  

There may not be a history of cooperation with the country of interest and surrounding 

riparians.   

• Continuing Comprehensive Cooperation: This type of cooperation is similar to Emerging 

Comprehensive Cooperation.  Riparian countries have developed a cooperative arrangement 

for an ongoing legal framework for shared management of the basin.  Informal (non-

governmental) coordination may also be in place to fill gaps or supplement formal institutions.  

All relevant riparians are included in the cooperative efforts, although multilateral 

arrangements are not required, provided there is basin-wide coverage through alternative 

cooperative efforts.  States have continued to collaborate to address multiple issues related to 

the shared waters and solutions include shared benefits.  The issues included are appropriate 

for the basin; not all issues must be addressed at the international level for there to be 

Continuing Comprehensive Cooperation.  Outcomes of the cooperative effort are apparent.  

The arrangement tracks with customary law, and riparians may be signatories of international 

conventions or have addressed the framework of international law in elements of their 

cooperative arrangements.  Continuing Comprehensive Cooperation is different from 

Emerging Comprehensive Cooperation in that it has been actively occurring for at least a 

decade; this will be identified through positive interactions that have occurred between the 

 
33 Relevant riparians are those basin states that contribute significant area or flow, have reasonable population 

size living in the basin area, or a substantial impact on the basin. 
34 The same issue categories will be used as detailed in issue cooperation.  
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country of interest and its riparians.  In addition, it is different from Emerging Comprehensive 

Cooperation through the extent of basin coverage and inclusion of relevant riparians, as well 

as what issues and mechanisms are addressed by the cooperative arrangement. 

This method does not meet the needs of the UN Statistics department, as it is based on qualitative data 

and has categorical results for the indicator, rather than numerical.  However, the intent behind the 

development of this method is to highlight the deficits of the procedural-based methods proposed for 

the SDG Indicator 6.5.2.  Also, it identifies the variability needed to have successful cooperation, as 

each place and its shared waters are unique – governance should also be context specific.  Lastly, the 

method is developed to provide additional guidance, as a complement to the finalized SDG Indicator 

6.5.2, to countries to help them gain an alternative perspective on the state of their transboundary 

cooperation.  Basin managers have the institutional and local knowledge to place their cooperative 

efforts within the spectrum of cooperation.  Using this method, they can further develop cooperative 

policies and actions that work towards reaching the type of cooperation that is most appropriate to 

their basin.  

At its current level of development, this method is not yet feasible for global-scale monitoring, as it 

requires extensive understanding of the current transboundary situation.  However, specific 

standardized metrics to measure the effectiveness of a cooperative arrangement for placement within a 

type of cooperation should be developed, which would improve the usability and versatility of the 

method.  

The results of the survey data, additional literature, and international databases were used to determine 

which category of cooperation each ACU or BCU belonged in.  The results of the indicator calculation 

using Method 3 are displayed spatially in maps of each country and are accompanied by an 

explanation of the results.  

Bangladesh 

Types of Cooperation 

Proportion of total 

basin area (with 

Teesta River in 

total) 

Proportion of total 

aquifer area 

Proportion of total 

transboundary area 

(with Teesta River 

in total) 

Non-Cooperation 0% 100% 45% 

Preliminary Cooperation 11% 0% 6% 

Issue Cooperation 88% 0% 49% 

Emerging Comprehensive Cooperation 0% 0% 0% 

Continuing Comprehensive Cooperation 0% 0% 0% 

Table 8: Tabular results for Bangladesh with Method 3 
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Figure 11: Types of Cooperation in Basin Country Units and Aquifer Country Units in Bangladesh 

 

Honduras 

Types of Cooperation 
Proportion of total 

basin area 

Proportion of total 

aquifer area 

Proportion of total 

transboundary area 

Non-Cooperation 46% 100% 57% 

Preliminary Cooperation 24% 0% 19% 

Issue Cooperation 0% 0% 0% 

Emerging Comprehensive Cooperation 30% 0% 24% 

Continuing Comprehensive Cooperation 0% 0% 0% 

Table 9: Tabular results for Honduras for Method 3 
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Figure 12: Types of Cooperation in Basin Country Units and Aquifer Country Units in Honduras 

 

Uganda 

Types of Cooperation 

Proportion of total 

basin area (with 

Lake Victoria in 

total) 

Proportion of total 

aquifer area 

Proportion of total 

transboundary area 

(with Lake Victoria 

in total) 

Non-Cooperation 1% 17% 2% 

Preliminary Cooperation 0% 83% 5% 

Issue Cooperation 0% 0% 0% 

Emerging Comprehensive Cooperation 77% 0% 72% 

Continuing Comprehensive Cooperation 21% 0% 20% 

Table 10: Tabular results for Uganda for Method 3 
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Figure 13: Types of Cooperation in Basin Country Units and Aquifer Country Units in Uganda 

2.6.1 Overall Discussion 

Table 8 -Table 10 present the tabular results for Bangladesh, Honduras, and Uganda, respectively.  

Overall, it is apparent that there are similar trends to those seen in the results of Method 2 (Figure 8, 

Figure 9, and Figure 10). Both Bangladesh and Honduras have around half of their transboundary land 

area in Non-Cooperation. While this result may seem to place both states in a similar extent of 

cooperation, it is important to recognize the impact of the area of these transboundary bodies in the 

calculation, in comparison with the number of basins and aquifers.  The majority of Bangladesh is 

within the Ganges-Brahmaputra-Meghna River Basin and the underlying East Ganges River Plain 

Aquifer; the other basins make up only about 5% of the transboundary area.  The Non-Cooperation in 

the East Ganges Plain Aquifer overshadows the cooperation that is occurring in all but one of the 

transboundary rivers (excluding the Ganges-Brahmaputra-Meghna) due to the magnitude of area that 

weights the calculation.  Honduras, contrastingly, has several basins and aquifers of similar areas; half 

of the river basins have Non-Cooperation and half have some type of cooperation occurring.  In the 

SDG Indicator calculations, area weights the contributions of particularly large basins or aquifers 
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heavily.  When considering the values of the SDG Indicator 6.5.2, users should recognize this 

limitation, as the area of a transboundary basin or aquifer does not necessarily correlate with 

importance or priority for transboundary cooperation.  Alternative methods for the indicator have been 

proposed that do not consider area, but instead look at the proportion of countries that are riparian and 

have an agreement (AbuZeid 2016). 

When comparing the results in the above tables to the results for Method 2, there are similarities; 

however, there are several differences worth highlighting and discussing.  First, the Nile Basin in 

Uganda was found to have operational cooperation with Method 1, Operational Level 5 cooperation in 

Method 2, and to have Emerging Comprehensive Cooperation in Method 3.  These results are 

relatively consistent across the methods; the notable difference is how the Lake Victoria Sub-basin 

(Figure 13) compares to the greater Nile Basin.  In Methods 1 and 2, the Lake Victoria Sub-basin 

would receive the same scoring as the Nile Basin, but in Method 3, the Lake Victoria Sub-basin has 

Continuing Comprehensive Cooperation.  The Lake Victoria Sub-basin, while also applicable to the 

cooperative efforts through the Nile Basin Initiative and the Cooperative Frameworks Agreement 

(CFA), has additional cooperative efforts through the East African Community and the Lake Victoria 

River Basin Commission.  All of the riparian states within the sub-basin participate in the cooperative 

efforts, whereas the DRC, Egypt, Sudan, and South Sudan only participate through a portion of the 

cooperative efforts in the Nile, as they have not ratified the CFA.  Furthermore, while the NBI – and 

its predecessors – have been operating since 1999, the CFA was not reached until 2010 as is not in 

force, whereas the Protocol for Sustainable Development of Lake Victoria Basin has been ratified 

since 2003.   

The second difference between Method 2 and Method 3 is in the categorization of the Ganges-

Brahmaputra-Meghna River Basin.  In Method 2, the BCU has Operational Level 4 cooperation, and 

in Method 3, the basin falls within Issue Cooperation.  The BCU met most of the criteria for an 

operational cooperative arrangement in Methods 1 and 2; however, Method 3 takes a more nuanced 

look at the cooperative efforts occurring.  Since the Ganges Water Treaty35 was signed in 1996, several 

MOUs were previously signed between India and Bangladesh over the Ganges, and the Indo-

Bangladesh Joint Rivers Commission has been operating since 1972, cooperation could appear to be 

Continuing.  However, the other riparians to the basin have not engaged with any other cooperative 

efforts with Bangladesh over the shared waters; Nepal, India, and Bangladesh have broached 

 
35 Full title: 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 
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collaborating to increase the storage potential and augment dry season flows, but the political situation 

prohibits any further collaborative efforts (Dhungel 2013).  In addition, the cooperative efforts 

between India and Bangladesh are issue specific: the Ganges Water Treaty and the Joint Committee 

handle water quantity issues while the Joint River Commission deals mainly with flood control/relief 

and technical cooperation/assistance.  Issues relating to joint management appear to be dealt with a 

‘siloed’ fashion rather than through integration, which could potentially present unrealized shared 

benefits.  

The final key difference to note is with the Goascorán Basin in Honduras.  In Methods 1 and 2, the 

basin had no operational cooperation and Operational Level 3 cooperative arrangements, respectively.  

As discussed in those sections, the emphasis on procedural criteria overlooked the cooperative efforts 

ongoing in the basin.  Method 3 places the basin within Emerging Comprehensive Cooperation.  

While national actors are not actively participating in the joint management of the basin and there is no 

formal agreement between the two riparians, regional and local actors, as well as members of the 

public and private sector with the assistance of the IUCN Bridge program, have developed an 

institution for cooperation in the basin.  While this effort is newly restarted in 2011, recognizing its 

efforts as Emerging Comprehensive Cooperation could provide incentive for international donors to 

continue to support the process or place pressure on the states to become involved.  Ultimately, these 

examples illustrate three key points: 1) Method 3 considers the basin-wide cooperative efforts and the 

coverage of transboundary cooperation when categorizing the type of cooperation that is occurring 

within a particular BCU or ACU, 2) creating lasting cooperative efforts resulting in positive outcomes 

that continue to be effective is equally – if not arguably more important – than having all the ‘key 

aspects’ comprising transboundary cooperation, and 3) the type of cooperation established is 

dependent on the political will of the riparian states and the context within which the waters are 

shared.  

The above discussion focuses on differences arising from a substantive lens to define operational 

versus a procedural lens.  Method 3, however, also adapted the definition of a cooperative 

arrangement.  This method broadens the conceptualization of arrangement to include the cumulation 

of all cooperative efforts and evaluates their operationality based on the combination.  Non-state actors 

often play an important role in transboundary cooperation (M. Giordano et al. 2013); this broadening 

of the definition acknowledges their contribution.  Two basins, the Lempa River Basin, and the 

Coco/Segovia River Basin, in Honduras have non-traditional actors and alternative cooperative 

arrangements that contribute to the shared management of the rivers.  The Lempa River, as discussed 
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in Section 2.3.1, has a state-to-state agreement as well as a national level joint management body.  

This arrangement, the Tri-National Commission and the Trifinio Plan, emphasizes sustainable 

development in the Trifinio Region, which includes the Upper Lempa River Basin. Historically, the 

focus has not been on the joint management of shared waters, and previously only indirect benefits to 

the shared water occurred – it was not until recently that a shift towards integrated water resources 

management occurred at this national scale.  To fill the gaps, 26 municipalities plus actors from public 

and private sectors established the Mancommunidad Trinacional Fronteriza Río Lempa to address 

development problems in the region, the lack of public policy from the national level, and the lack of 

public participation.  The Mancommunidad has established a Aguas Compartidas program to address 

these issues as they are specifically related to the Upper Lempa Basin.   

Similar to the Upper Lempa Basin, the Coco/Segovia River Basin has alternative cooperative 

arrangements and non-state actors.  The Coco/Segovia River Basin, shared between Honduras and 

Nicaragua, has no national cooperative actions occurring to jointly manage the shared waters.  

Supported by UNEP, UNOPS lead the program Supporting Sustainable Water Management in the 

Coco/Segovia River Basin; this program aimed to strengthen local capacity for integrated water 

management originating at the micro-basin level and between the departments of Nueva Segovia and 

El Paraíso in Nicaragua and Honduras, respectively.  The project concluded in 2012 and resulted in 

management plans for micro- and sub-watersheds in the Coco/Segovia River Basin.  The situation in 

these two basins reflects the need to strengthen the definition of what constitutes a cooperative 

arrangement for SDG Indicator 6.5.2.  Non-state actors and informal institutions that do not fit with 

the current conceptualization of arrangement play a significant role, particularly when there is a lack 

of support or resources at the national level for transboundary cooperation.  

As mentioned in the methodology section for Method 3, this method’s typology of cooperation implies 

a stepwise path culminating in Continuing Comprehensive Cooperation that has lasting cooperative 

outcomes.  However, despite this implication, having Continuing Comprehensive Cooperation may 

not be necessary for a particular basin or aquifer depending on the context, nor do countries need to 

progress through every stage.  The Lake Turkana Basin, Figure 7, shared between Ethiopia, Kenya, 

South Sudan, and Uganda is an endorheic lake.  The lake and most of its tributaries are in Ethiopia and 

Kenya; the BCU in Uganda contributes very minimally to the basin – both in terms of catchment area 

and volumetric flow.  Ethiopia and Kenya have begun to discuss the creation of a bilateral agreement 

to jointly manage the basin.  Given Uganda’s minimal contribution to the basin, having Non-

Cooperation may be an appropriate type of cooperation for its BCU, which may boost cooperation 
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between the major basin states.  Alternatively, Preliminary Cooperation could occur within Uganda’s 

BCU by stating the country would be willing to cooperate over the basin in the future, if needed, but 

will allow Ethiopia and Kenya to jointly manage the lake.  Essentially, the transboundary cooperation 

that is occurring is operational, whether or not it meets procedural or substantive criteria as defined by 

international law.  If cooperative efforts are functioning within the political constructs and the context 

of the basin or aquifer, and resulting in effective positive outcomes as defined in that context, then 

why should it not be considered operational?  

There are limitations to this method for measuring transboundary cooperation.  Placement of a BCU or 

ACU within a type of cooperation is currently somewhat subjective and requires in-depth knowledge 

of the related cooperative efforts.  Therefore, it is not feasible to conduct a global scale study, 

particularly at the data collection and monitoring scale required of the SDGs.  Objective criteria that 

avoid emphasizing a normative framework need to be developed for this method.  The role and 

purpose of this method is to illustrate alternative means to evaluate the operationality of cooperative 

arrangements and what actually comprises a cooperative arrangement.  The goal is to create a tool for 

basin managers and practitioners to evaluate transboundary cooperation without restricting how 

cooperative efforts are established or how those efforts function.  The typology of cooperation 

attempts to reflect the variety of cooperative efforts that can occur without placing too much emphasis 

on what is input.  Additionally, it attempts to create space for the development of alternative or 

pragmatic cooperative solutions that are place-based and within the socio-political situation.   

2.7 Summary 

This chapter sets out to provide guidance on SDG Indicator 6.5.2 for countries that are beginning to 

develop monitoring and implementation plans for the SDGs.  With SDG Indicator 6.5.2 defined as 

“the proportion of transboundary area with an operational arrangement for water cooperation” (UN-

Water 2016c), it is important to critically evaluate how the methodology for this indicator is 

established, as this has the potential to shape the development and evolution of future transboundary 

water cooperation.  Creating consistent and clear definitions for what is a cooperative arrangement and 

what is operational, ultimately defines what transboundary cooperation is in the context of the SDGs.   

Transboundary water cooperation is defined in this dissertation as coordination and collaboration 

between riparians that achieve a common interest resulting in mutual benefits; this occurs with 

reciprocity and good-faith (Leb 2015; Zartman 2008).  The duty to cooperate has become an element 

of customary international law.  Out of this duty, international water law has developed to establish a 

set of procedural and substantive rules to govern the relations between countries over shared waters 
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(Wouters 2013).  The most common expression is through international agreements between riparian 

states, with an overwhelming majority of these agreements in place on shared surface waters.  

Agreements, such as treaties, are a type of institutional capacity that can add hydropolitical resilience 

to a shared water system to absorb change and reduce the potential for conflict to occur (A. T. Wolf, 

Yoffe, and Giordano 2003; A. T. Wolf 2007).  This idea highlights the value SDG Indicator 6.5.2 

brings to the SDGs.  Water is central to sustainable development, and with a significant proportion of 

the world’s population dependent on internationally shared waters, achieving SDG Indicator 6.5.2 will 

aid in accomplishing the other water targets in SDG 6 as well as the targets indirectly related to 

water36.   

Therefore, to maximize the benefit from SDG Indicator 6.5.2, this paper evaluates three methodologies 

for calculating the indicator.  Method 1 is the official method and was promoted to Tier I in November 

2018 (IAEG-SDG 2019).  It defines a cooperative arrangement as being operational if it meets all of 

the procedural criteria; these criteria are drawn from principles in the universal water conventions. 

Method 2 is founded in the same conceptualization as Method 1.  To determine if an arrangement is 

operational, this method does not require that all criteria must be fulfilled.  As long as one criterion is 

met, the area is considered to have some form of operational cooperation.  This creates Levels of 

Operational Cooperation.  Method 3 takes an alternative perspective based on substantive principles 

and focuses on the outcomes of effective cooperation, rather than procedural criteria.  Operational, in 

Method 3, is based on substantive cooperation, which is determined by a Typology of Cooperation 

based on categories developed in Promoting Effective Water Management Cooperation among 

Riparian Nations (Tarlock 2015).  

SDG Indicator 

6.5.2 

Methodologies 

Strengths Weaknesses 

Method 1 • Operational criteria are based on 

water conventions 

• Criteria incorporate the value in 

countries having an agreement and 

joint body  

• Relatively straightforward to 

determine if operational 

• Results in a single numerical value 

that meets needs for global 

monitoring 

• Results have the potential to be 

aggregated and disaggregated if 

criteria satisfaction are shared 

• Arrangement has an inconsistent 

definition that could lead to 

confusion 

• Masks cooperation by requiring 

all criteria be fulfilled - binary 

• Criteria for operationality are 

procedural and normative 

• Spatial data for basins and 

aquifers may be hard to access or 

develop, particularly for areas 

lacking studies of hydrogeology 

• Survey data collection for 

operational criteria and 

 
36 See Sindico 2016 for full discussion on links between SDG Indicator 6.5.2, SDG 6, and other SDGs.  
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arrangements has the potential to 

be inconsistent between countries 

and may be limited 

Method 2 • Operational criteria are based on 

water conventions 

• Criteria incorporate the value in 

countries having an agreement and 

joint body  

• Levels of Operational Cooperation 

recognize a greater extent of 

transboundary cooperation 

occurring 

• Allows for some flexibility in how 

basins develop their cooperative 

arrangements 

• Creates incentives for developing 

transboundary cooperation by 

tracking progress more explicitly 

• Arrangement has an inconsistent 

definition that could lead to 

confusion 

• Criteria for operationality are 

procedural and normative 

• Spatial data for basins and 

aquifers may be hard to access or 

develop, particularly for areas 

lacking studies of hydrogeology 

• Survey data collection for 

operational criteria and 

arrangements has the potential to 

be inconsistent between countries 

and may be limited 

• Does not present a single value for 

each country, which does not meet 

needs for global SDG monitoring 

Method 3 • Allows for flexibility in 

cooperative efforts 

• Recognizes cooperation is 

dependent on the political will and 

social-political context of the 

shared water 

• Emphasizes cooperative efforts 

that result in continued positive 

outcomes 

• Uses a widened definition of 

cooperative arrangement to 

include the cumulation of 

cooperative efforts 

• Acknowledges the role of non-

state and local actors in 

cooperative efforts 

• Does not present a single value for 

each country, which does not meet 

needs for global SDG monitoring 

• Spatial data for basins and 

aquifers may be hard to access or 

develop, particularly for areas 

lacking studies of hydrogeology 

• Degree of subjectivity in 

assigning Type of Cooperation, 

objective criteria are needed 

pending further research 

• Requires in-depth knowledge of a 

variety of scales of cooperative 

efforts occurring 

Table 11: Summary of strengths and weaknesses of the three measurement methods for operational cooperation, 

including SDG Indicator 6.5.2 

There are several key points to summarize from this evaluation of the three methods presented in this 

chapter.  First, it is necessary to have clear and consistent definitions on what is a transboundary basin, 

a transboundary aquifer, an arrangement, and what makes an arrangement operational.  Defining 

arrangement and operational are of particular importance for this indicator.  The currently proposed 

definition of arrangement attempts to build flexibility and could lead to confusion when identifying an 

arrangement.  Operational is used as the variable for comparison between methods in this paper, and 

through this, it is apparent how operational is defined has a significant impact on what cooperative 

arrangements – or efforts – are recognized by SDG Indicator 6.5.2.  The proposed definition of 
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operational, used in Method 1 and adapted in Method 2, is based on procedural and normative criteria, 

which may exclude alternative cooperative arrangements.  Further, the binary categorization in 

Method 1 has the potential to mask ongoing cooperation that does not meet all the criteria, but is an 

effective means of cooperation.  Furthermore, a prescriptive framework for transboundary cooperation 

has the potential to limit adaptability in forming cooperative arrangements that reflect the context of 

the basin.  Cooperation between riparians is mostly determined by the political will of the riparian 

nations (Wouters 2013; Zeitoun and Mirumachi 2008).  For example, the socio-political context may 

not allow for the signing of an agreement or information exchange.  Therefore, water governance and 

transboundary cooperation over shared waters should allow for place-based specifics and cooperative 

efforts that fit the socio-political environment (M. Giordano and Shah 2014; Jensen 2013).  Similarly, 

measurement and monitoring of transboundary cooperation should equally reflect the diversity of 

cooperative efforts.  Non-state actors, municipalities, and public and private sectors, for example, may 

develop cooperative efforts over shared waters, particularly if there is a limited response from national 

governments.  These efforts can result in effective outcomes of cooperation.  Method 3’s typology of 

cooperation placed a greater emphasis on the substantive elements.  While currently not feasible for a 

global study at the scale of the SDGs, this method aims to be a tool for basin managers, academics, 

and shared water users to evaluate transboundary cooperation and provide an alternative viewpoint for 

measuring progress towards transboundary cooperation.   

2.7.1 Recommendations 

The rationale of this paper is to provide guidance on SDG Indicator 6.5.2 through the demonstration 

and comparison of these three methodologies with the hope that this will aid in better monitoring, 

understanding, and utilization of the indicator. Therefore, I would like to conclude with the following 

recommendations and guidance:  

• The definition for cooperative arrangement should be clarified for consistency in monitoring.  

Based on the current wording – while more political – agreement, instead of arrangement, is a 

clearer alternative.  

• The current survey instrument does not report on which criteria a particular basin or aquifer 

has satisfied; therefore, monitoring progress at the level of the criteria at the global scale is not 

possible.  Further, while the survey is combined with reporting for the UNECE Water 

Convention and collects valuable information, most is not relevant to SDG Indicator 6.5.2, as 

written.  This has the potential to lead to inconsistent or incomplete responses to the questions 

and sections directly related to SDG Indicator 6.5.2. A separate survey instrument focused on 

SDG Indicator 6.5.2 could be shorter and more specific, which could lead to more consistent 

and complete responses. 

• The criteria for determining operationality of arrangements is prescriptive; adding flexibility, 
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such as levels, or lowering the number of criteria that must be fulfilled for an arrangement to 

be considered operational, may allow for recognition of alternative cooperative efforts.   

• Clarification is needed for how to evaluate cooperation occurring in multilateral basins or 

aquifers. This paper makes the assumption that the criteria would be evaluated on a 

BCU/ACU basis, rather than basin-wide. If calculated in this manner, country-specific data 

and basin-specific data should both be reported to better understand the cooperative picture 

occurring at the different scales.  

• Users of the data should be aware that by basing the indicator on transboundary area, area 

weights the impact of the basin or aquifer in a country’s score.  Area is not always a proxy for 

the importance of the basin or aquifer.  Priority in funding and efforts towards developing a 

transboundary cooperative arrangement should be based on additional factors, including inter 

alia water demand, availability, and quality issues. 

• Aggregated data presented for the transboundary area (combined surface and groundwater) 

may help give a general overview, but disaggregated data presented for total transboundary 

river basin and total aquifer area is more reflective of the extent of cooperation occurring.  

Areas in aggregation may distort and mask what is happening. Data presented at the BCU or 

ACU level may be the most beneficial for water managers to highlight areas without 

transboundary cooperation. 

• Non-state actors and local scale cooperative efforts should be included in the evaluation of 

transboundary cooperation.  

• Like IWRM, transboundary cooperation over shared waters is a process.  As context and 

political will shift, cooperative efforts will need to adapt and address changes.  The 

institutional capacity of these transboundary cooperative efforts will aid in decreasing the 

potential for future conflict.  

• Transboundary cooperation should reflect the context, place, and socio-political situation.  

Cooperation that occurs within these constraints is still cooperation, even if it does not meet 

all the procedural requirements, especially since meeting specific requirements may prohibit 

cooperation from occurring. 

• Comparing alternative measures of transboundary cooperation may be beneficial.  This paper 

presents two alternative methods as well as providing an overview of several previous studies 

that measure water governance or transboundary cooperation.  

• Transboundary cooperative efforts should work in conjunction with other SDG Indicators and 

Targets. SDG Target 6.5 and its Indicators 6.5.1 and 6.5.2 have the potential to significantly 

support meeting other water targets and non-water targets.  

In summary, I found that Method 1: Draft Methodology for SDG Indicator 6.5.2 is the better of the 

three methods for calculating, “the proportion of transboundary area with an operational arrangement 

for water cooperation”(UN-Water 2016c).  This methodology generally represents where 

transboundary cooperation on shared water is occurring and the extent of cooperation.  Furthermore, it 

presents the results in a digestible way and in the format needed for global SDG monitoring, analysis, 

and comparison.  Method 1 could be strengthened through the above recommendations, such as clearly 
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defining arrangement and determining how to address operationality criteria fulfillment in a 

multilateral basin.  The author would recommend at the basin or aquifer level that managers or 

whoever is responsible for joint management use Method 1 in conjunction with Method 3 to better 

represent the cumulation of cooperative efforts occurring in a shared basin or aquifer and acknowledge 

the nuance and variability that is inherent in these efforts.   

2.8 In Conclusion 

This chapter answers sub-research question 1: ‘How well does SDG Indicator 6.5.2 measure 

transboundary water cooperation? How does it compare with alternative methods for evaluation?’ 

SDG Indicator 6.5.2 illustrates two conclusions.  First that there is global growing consensus that 

transboundary water cooperation is a means to encourage sustainable development and reduced 

conflict between states over shared waters. Second that there is a demand for measuring and 

monitoring cooperation.  However, as shown in this chapter, there are numerous definitions and 

methods to measure cooperation, such as Methods 1, 2, and 3 presented here. Each definition of 

cooperation and measurement method results in different evaluations of the extent and type of 

cooperation. The method used by SDG 6.5.2 is normative and focuses on procedural elements, but as 

the discussion has shown, there is more to cooperation than procedure. The challenge that this chapter 

has uncovered is how should transboundary water cooperation be defined and what needs to be in 

place for there to be cooperation? The following chapter explores this challenge through a literature 

review on cooperation and transboundary water cooperation, and it presents the results of a content 

analysis of literature and interviews that address transboundary water cooperation.  
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3. DEFINING TRANSBOUNDARY WATER COOPERATION 

3.1 Introduction 

As explained in Section 1.4, transboundary water cooperation over international shared surface- and 

groundwaters is important given the physical extent and global reliance on these waters. Increasing 

population growth, economic development, and climate change, as well as other factors, will only 

increase demand and competition for these shared resources, making cooperation an important process 

for increasing global access, meeting environmental needs, and encouraging positive interactions 

between states over water. Despite the near-universal and, at times, common sense understanding that 

cooperation over transboundary waters is needed, we do not have a commonly accepted definition for 

what transboundary water cooperation is (Tarlock 2015; Saruchera and Lautze 2015) – as shown by 

the examples provided in Table 2 in Chapter 1. This poses problems when we attempt to measure 

progress towards cooperation. Depending on the definition or understanding of transboundary water 

cooperation, the method for measurement changes, and the results vary widely. Chapter 2 presents this 

issue through the example of SDG Indicator 6.5.2 and the two alternative methods for measuring 

cooperation. Using this example, we can see the impact a relatively small change in the definition of 

cooperation and the method of measurement can have in explaining the extent of cooperation in a 

country, river basin, or aquifer. Other researchers have noted this issue within the literature. 

Woodhouse and Zeitoun (2008, 116) point out that the “term ‘cooperation’ has been equally loosely 

used. But ‘cooperation’ on a watercourse is far from being completely understood”. Kistin (2007, 8) 

extends this further by discussing three considerations for understanding transboundary water 

cooperation that require further research: “The first consideration involves moving beyond the notion 

of cooperation as treaties to a more dynamic view of transboundary water cooperation as an on-going 

and non-linear process in which state and non-state actors establish, challenge, modify and legitimize 

multi-layered governance structures. The second consideration reflects the relevance of scale for 

understanding the emergence, articulation, and effects of cooperation. The third involves dedicating 

more attention to the study of the dynamic effects and effectiveness of transboundary water 

cooperation.”  

Therefore, this chapter and the next aim to address this gap in the literature by answering sub-research 

question 2: What are the core elements that comprise transboundary water cooperation? How do they 

combine to establish a clear definition within the literature and with practitioners? To answer this 

question, this chapter presents an overview of the general cooperation literature, examples of the 

methods used for measuring transboundary water cooperation, and the methods used to answer sub-

research question 2, followed by a discussion of the results. Through this research, I have corroborated 
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insights from other researchers that cooperation is a complex term that is difficult to define. While this 

may seem obvious, I think it is important to note that “ ‘cooperation’, it appears, is more complex than 

we generally tend to think” (Zeitoun and Mirumachi 2008, 303). This creates a challenge when we 

attempt to develop a short definition of such a complex concept. Concise definitions have a place, as 

they are generalizable and enable users to discuss a concept conceptually, but they prove difficult to 

apply and measure in practice. This challenge is inherent within the transboundary water cooperation 

literature, and I believe, a contributing factor to the number of definitions for transboundary water 

cooperation. Transboundary water cooperation can take many forms, modes, facets, and meanings, as 

noted by interviewees (see Section 1.6.1.2.1 for more in interview data collections), which means that 

any definition developed, will be broad or generic. Therefore, I develop the Four Frames of 

Transboundary Water Cooperation, which derive from the four categories of topics apparent within the 

various definitions of transboundary water cooperation. Together, they represent a framework for 

understanding and ‘defining’ transboundary water cooperation that can be consistently applied despite 

variations in scale, context, and place.  

3.2 Overview of General Cooperation 

Cooperation is a term we use regularly in everyday life. We all inherently know the definition of 

cooperation, but when asked to define it, we are likely to struggle. Merriam-Webster defines 

cooperation as: “the actions of someone who is being helpful by doing what is wanted or asked for: 

common effort; association of persons for common benefit” (Merriam-Webster 2019a). Similarly, 

Lexico (previously Oxford Dictionary) defines cooperation as: “the action or process of working 

together to the same end; assistance, especially by complying readily with requests” (Lexico 2019). 

However, these definitions focus on the individual and are quite broad.  In order to truly dive into what 

transboundary water cooperation is, we must first consider what cooperation means in other fields. 

The literature on cooperation is vast, and too extensive to cover exhaustively here, so this section 

presents an overview of cooperation as it is defined by three fields of study: evolutionary and 

behavioral studies, philosophy, and international relations.  

Cooperation is found at all levels – from the smallest biological units and organisms to individuals and 

states. Evolutionary explanations of cooperation define it as: “a behavior that provides a benefit to 

another individual (recipients), and the evolution of which has been dependent on its beneficial effect 

for the recipient” (West, Griffin, and Gardner 2007, 2). There are two general categories that explain 

the evolution of cooperation: direct fitness benefits and indirect fitness benefits. These draw from the 

theory that individuals can increase their fitness through directly passing on their own genes or 
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through related individuals (Hamilton 1964). Individuals will cooperate to obtain direct fitness 

benefits – which represent the personal fitness gained from an individual’s behavior or reproduction. 

Indirect fitness benefits occur when a cooperative behavior benefits other individuals who often are 

related to the individual (West, Griffin, and Gardner 2007). Fitness benefits provide the foundation for 

the two general theories that explain cooperation. 1) Kin selection is the “process by which traits are 

favored because of their beneficial effects on the fitness of relatives” (West, Griffin, and Gardner 

2007, 2). Cooperation is aimed at relatives, with whom genes are shared. Expanding this theory, other 

scholars note that cooperative behavior due to kin selection draws on group altruism, where the 

individual does not benefit, but the group does (Zartman 2008; Axelrod and Hamilton 1981). Humans 

appear to be one species where group altruism occurs without high levels of genetic relatedness 

(Axelrod and Hamilton 1981). Altruism is defined as a behavior that is potentially costly to the actor, 

but beneficial to the recipient. 2) Reciprocation theory stems from symbiosis in nature; individuals 

will cooperate if there are expectations of reciprocity derived from past relationships of trust, or from 

fear of future punishment or retaliation (Zartman 2008; Axelrod and Hamilton 1981). In either theory, 

individuals can benefit from mutual cooperation or they can defect and exploit the cooperative efforts 

of other individuals. Having common interests as well as continuous contact can reduce this risk and 

encourage continued reciprocity (Axelrod and Hamilton 1981). These evolutionary theories provide 

one perspective on what cooperation is, which has similarities to philosophical perspectives.  

Tuomela (2000) notes that there has been little comprehensive study of cooperation within the field of 

philosophy, despite the extensive work done in other fields. He cites that cooperation is based on kin 

and reciprocity; however, he extends these theories to explain the motivation background for 

cooperation. Friendship cooperation corresponds to full-blown cooperation, which “requires that 

participants are collectively acting towards the realization of a shared collective goal, collectively 

accepted by them as their goal” (Tuomela 2000, 369). Alternatively, exchange cooperation (or 

reciprocity cooperation) differs, as it refers to cooperation that is only based on shared private goals – 

coaction – rather than through friendship and cooperative attitude. Exchange cooperation occurs in 

more “distant” group members who are acting together for mutual gains from a self-interest 

perspective (Tuomela 2000). Cooperation is joint action in either case; however, joint actions can be 

performed cooperatively and non-cooperatively. Cooperative joint action, according to Tuomela, 

occurs when participants are willing to complete not only their parts, but also assist in additional 

activities needed for the joint action. Comparatively, non-cooperative joint action is when participants 

complete their agreed-upon part, but will not assist in any additional activities, even those required for 

the agreed-upon joint action (Tuomela 1993). Therefore, he argues that for joint action to be 
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cooperative, it depends on whether the attitude is cooperative or non-cooperative. A cooperative 

attitude is the willingness to participate and accept a reasonable share of the benefits from the joint 

action. Non-cooperative attitudes include free riding and reducing the actions required by an actor to 

complete the joint action, while still attempting to maximize the share of the benefits (Tuomela 1993). 

One point Tuomela makes that I believe is particularly relevant for considering transboundary water 

cooperation through a philosophical lens, is that a fully cooperative joint action can be performed by a 

coerced participant. The cooperative attitude needed for friendship cooperation or a fully cooperative 

joint action is not related to altruism or psychological attributes. A coerced person can willingly 

participate and accept additional responsibilities to complete a joint action from fear of punishment or 

other reasons (Tuomela 1993; 2000), which parallels arguments made regarding coercive cooperation 

and the influence of hegemons in transboundary basins (Zeitoun et al. 2019; Zeitoun and Allan 2008).  

The international relations literature has its own perspectives on cooperation that focus on state-level 

interactions and the international system. This body of work is directly applicable to understanding 

transboundary water cooperation, given they share a state-centric focus and that water is increasing in 

prominence in the international governance system. The international relations literature has generally 

developed a consensus on the definition of cooperation (Milner 1992). According to Milner, the most 

accepted definition is “when actors adjust their behavior to the actual or anticipated preferences of 

others through a process of policy coordination” (Milner 1992; Lindblom 1965, 227; Keohane 1984).  

Within international relations literature, there are two main schools of thought on cooperation: realism 

and liberalism. The realist theory is the most dominant. The main assumptions underlying realist views 

on cooperation are that people are inherently selfish and aggressive, meaning that state actors are 

driven by these motives and therefore conflict is inevitable (Clackson 2011). The primary goal of a 

state is to maximize its own power and security. Cooperation that occurs is short-term and states are 

concerned with maximizing their share of the benefits, leading to a potential for defection and free 

riding (Zartman 2008). Furthermore, realists believe the international system is in a Hobbesian, 

anarchic state, as there is no authoritative government that can enforce the rules of behavior. Rather, it 

is often up to the hegemon to maintain stability and a cooperative order, also known as hegemonic 

stability theory (Herbert 1996; Zartman 2008). Liberalism, on the other hand, developed following 

World War I, and according to which, the main obstacle to cooperation is that there are not enough 

international organizations to enforce the rules and norms (Clackson 2011). Liberals agree with 

realists in that the international system is in a state of anarchy, but believe that war is not inevitable 

and there is potential for cooperation through democracy and international organizations (Zartman 
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2008; Keohane 1989). Keohane argues that cooperation can develop based on common interests 

between states; shared economic interests can create a demand for international institutions that states 

agree to follow (Keohane 1984). More recently, international relations literature has been expanding 

ideas on cooperation theory to include non-state actors, transnational norms and ideas, as well as the 

examination of effectiveness (O’Neill, Balsiger, and VanDeveer 2004). O’Neill, Balsiger, and 

VanDeveer (2004, 150) argue that cooperation’s definition has been expanded from the “deliberate 

and coordinated adjustment of policies by states attempting to solve a mutual problem or achieve 

mutual gains” to the expanded definition where cooperation, “comprises an iterated process, which 

continue beyond initial agreements and results in complex and enduring governance orders and 

potential social change”. There are similarities between this definition and findings on transboundary 

water cooperation that will be discussed in Section 4.2.3.  

Transboundary water cooperation has not only been influenced by cooperation theories in other fields, 

but also by applications of cooperation in customary and international law. For further discussion, see 

Section 1.5.1 in Chapter 1. Overall, we can see a wide range of fields that have addressed theories of 

cooperation and developed definitions. See Table 12 for a sample of these definitions.  

Table 12:Example of a range of definitions of cooperation from several fields. 

Cooperation Definition Field and Source 

Cooperation is defined as “the actions of someone who is being 

helpful by doing what is wanted or asked for: common effort; 

association of persons for the common benefit.” 

Dictionary 

(Merriam-Webster 2019a) 

Cooperation is “the action or process of working together to the 

same end; assistance, especially by complying readily with 

requests.” 

Dictionary 

(Lexico 2019) 

Cooperation is “a behavior that provides a benefit to another 

individual (recipients), and the evolution of which has been 

dependent on its beneficial effect for the recipient.”  

Evolutionary Studies 

(West, Griffin, and Gardner 2007, 2) 

Full-blown cooperation “requires that participants are collectively 

acting towards the realization of a shared collective goal, 

collectively accepted by them as their goal.”  

Philosophy 

(Tuomela 2000, 369) 

“Cooperation is defined as a situation in which parties agree to 

work together at some cost to produce new gains for each of the 

participants that would be unavailable to them by unilateral action.”  

International Relations 

(Zartman 2008, 5) 

Cooperation is a “deliberate and coordinated adjustment of policies 

by states attempting to solve a mutual problem or achieve mutual 

gains.”  

International Relations 

(O’Neill, Balsiger, and VanDeveer 

2004, 150) 

The expanded definition is where cooperation “comprises an 

iterated process, which continues beyond initial agreements and 

results in complex and enduring governance orders and potential 

social change.”  

International Relations 

(O’Neill, Balsiger, and VanDeveer 

2004, 150) 

Cooperation is “when actors adjust their behavior to the actual or 

anticipated preferences of others through a process of policy 

coordination.” 

International Relations 

(Keohane 1984; Lindblom 1965) 
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3.3 Measures of Transboundary Water Cooperation37 

In addition to developing definitions and theories on cooperation within and outside of the 

transboundary waters field, there has been a focus on measuring cooperation and tracking progress. 

Before entering into a discussion of findings on transboundary water cooperation definitions, I would 

like to present three studies that have previously attempted to monitor transboundary water 

cooperation and map global efforts towards collaborative water governance, in addition to SDG 

Indicator 6.5.2 (discussed in Chapter 2). With these studies, I hope to further illustrate the challenges 

of defining and measuring transboundary water cooperation and understanding the potential for 

variation when different definitions are used.  

3.3.1 Mapping the Resilience of International River Basins to Future Climate Change-

Induced Water Variability 

In 2010, the World Bank commissioned a report on the interactions of transboundary river basin 

management and climate change to better aid future design of cooperative measures that can adapt to 

climate variability and uncertainty: Mapping the Resilience of International River Basins to Future 

Climate Change-Induced Water Variability.  The study’s ultimate goal was to determine how 

resilience mechanisms, such as treaties and river basin organizations (RBOs), are globally distributed 

when compared to current and predicted hydrologic regime changes (De Stefano et al. 2010).  To do 

this, the study’s authors measured institutional capacity in comparison to climate risk.  The existence 

of a treaty and/or an RBO has the potential to increase cooperation to a greater extent than in locations 

without any agreements or organizations.  However, the mere presence of a treaty or RBO is not the 

only important factor. The mechanisms and design of the instruments and institutions are important, 

plus international water law can play a valuable role in reducing tension and adding resilience.  The 

measurement for institutional vulnerability in this research essentially measured the level of 

transboundary cooperation within the river basin on a per basin-country basis.  The criteria used to 

evaluate the institutional resilience of a basin-country area included the presence of a treaty, a water 

allocation mechanism, a mechanism for flow variability management, a conflict resolution 

mechanism, and the presence of an RBO. Each criterion was given equal weight; the fewer criteria 

met, the more vulnerable the basin-country area (De Stefano et al. 2010).   

The methodology used in this study has several unique aspects. First, the scale of the World Bank 

 
37 Text from this section is drawn from McCracken, Melissa. “Measuring Transboundary Water Cooperation: 

Options for Sustainable Development Goal Target 6.5.” TEC Background Paper. Stockholm: Global Water 

Partnership, 2017. 
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study is at the level of a basin in a particular country. Second, the study looks at institutional 

vulnerability, rather than transboundary cooperation.  In a sense, institutional vulnerability could be 

considered the lack of transboundary cooperation and therefore the assumption put forward would be 

that a lower vulnerability score indicates a greater degree of cooperation.  However, the substantive 

mechanisms identified as criteria were selected based on their ability to reinforce institutional 

resilience towards climate change.  Lastly, the focus is on international river basins, thereby excluding 

transboundary aquifers, which are an important water resource globally.  This study, however, still 

presents an alternative view of the institutional capacity that contributes to transboundary cooperation; 

it incorporates both substantive and procedural aspects, individual mechanisms, cooperative 

instruments, and institutions.  

3.3.2 Water Cooperation Quotient 

The second study discussed here is the Water Cooperation Quotient developed by the Strategic 

Foresight Group38 in 2013 as part of a study on water security in the Middle East (Strategic Foresight 

Group 2013).  The authors have since refined the methodology and issued a report in 2015 titled Water 

Cooperation Quotient (Strategic Foresight Group 2015a).  The aim of this report is to present a means 

to measure the “intensity and operational strength” of transboundary water cooperation. The authors 

argue that simply having a signed treaty that discusses allocation – one of the primary principle 

focuses of treaties on international waters (Hamner and Wolf 1997) – is not cooperation, but rather for 

cooperation to be operational it needs to be active water cooperation. They define active water 

cooperation as “the commitment of countries to jointly manage their shared water resources” 

(Strategic Foresight Group 2015a, 11).  The Water Cooperation Quotient aims to measure active water 

cooperation through an analysis of the water cooperation efforts of riparians, focusing on RBOs and 

formal agreements. The Quotient is composed of ten indicators that were given a rank score of 1 to 10 

indicating the level of commitment to cooperation; the highest possible score is 55, which indicates the 

highest level of active water cooperation. The ten indicators used to calculate the Water Cooperation 

Quotient, in rank order from low to high are: existence of a formal agreement; existence of a river 

basin commission or organization; engagement at the ministerial-level in cooperative meetings; 

collaboration in joint technical projects; joint environmental protection and quality control; joint 

monitoring of water flows; active collaboration in planned development, such as notification and 

consultation; commitment to cooperation at the highest political level; integration into regional 

economic cooperation; and evidence that cooperation mechanisms are functioning with active 

 
38 Much of the data used as a part of this research is from the Transboundary Freshwater Dispute Database: 

http://www.transboundarywaters.orst.edu/.  

http://www.transboundarywaters.orst.edu/
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participation from the riparians (Strategic Foresight Group 2015a).  

From this, the authors put forward the bare minimum needed for a cooperative arrangement to be 

considered active water cooperation: the existence of a formal agreement; the existence of a river basin 

commission or organization; engagement at the ministerial-level in cooperative meetings; and 

collaboration in joint technical projects. This study calculates the Quotient at a basin level, then 

averages the scores of the different basins within a country to yield a countrywide score. This can be 

disaggregated to examine the level of cooperation between a specific set of riparians. It includes a 

broad range of indicators and technical and economic factors, which are often not included in 

cooperation measures. The focus of the analysis, however, is strictly on the formal agreements and 

river basin organizations within a basin and does not include the potential for other forms of 

cooperation, such as through third-party or civil society actors.  

3.3.3 Transboundary Waters Assessment Programme  

The final assessment of global transboundary cooperation discussed in this paper is part of the UNEP 

and Global Environment Facility (GEF) Transboundary Waters Assessment Programme (TWAP). The 

TWAP creates a baseline assessment of all the world’s transboundary waters, including surface- and 

groundwater. The project’s overarching aim is to establish a ‘sustainable institutional framework’ that 

can be used to develop a baseline assessment and a future assessment to measure changes in 

transboundary waters (UNEP-DHI 2016). Of relevance to this dissertation is the Transboundary River 

Basins Assessment (TWAP-RB)39. Like the overarching project, the river basins assessment also 

creates a baseline comparative assessment of the world’s transboundary river basins through the 

development of a methodology based on a range of issues, such as water stress, ecosystem threats, and 

the socio-economic and governance capacity to cope with these issues. The governance capacity 

within the basins is considered at both national and international levels while aiming to identify the 

risk of interstate tension due to development or of a lack of adequate institutional capacity. The 

governance thematic section of the TWAP-RB assessment includes three indicators: Legal 

Framework, Hydropolitical Tension, and Enabling Environment. The combination of these three 

indicators presents a framework and baseline for measuring not only transboundary cooperation, but 

also the link between international cooperation and national policy.  

Transboundary cooperation is captured by the Legal Framework and Hydropolitical Tension 

indicators. The Legal Framework indicator arises from the concept that legal agreements provide a 

 
39 Transboundary River Basins: Status and Trends (2016) and more information is available at: http://twap-

rivers.org/.  Data is available through the interactive data portal: http://twap-rivers.org/indicators/.  

http://twap-rivers.org/
http://twap-rivers.org/
http://twap-rivers.org/indicators/
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framework for managing transboundary waters; therefore, it maps the spatial distribution of several 

key international principles in water treaties (UNEP-DHI 2016). The key principles are equitable and 

reasonable use; not to cause significant harm; environmental protection; cooperation and information 

exchange; notification, consultation, or negotiation; consultation and peaceful settlement of disputes; 

and whether a country has ratified either the UN Watercourses Convention or the UNECE Water 

Convention (UNEP-DHI 2016). The Hydropolitical Tension indicator considers the institutional 

resilience to development in the basin (De Stefano et al. 2017). The measurement of institutional 

resilience follows the calculation of institutional resilience in the aforementioned World Bank study 

(Section 3.3.1), quantifying a score based on whether the basin-country area has a treaty, allocation 

mechanism, flow variability mechanism, conflict resolution mechanism, and/ or a river basin 

organization. The level of institutional resilience is then compared to the planned, proposed, and under 

construction development of dams, reservoirs, and other major infrastructure projects (UNEP-DHI 

2016; De Stefano et al. 2017). The Legal Framework indicator and the institutional resilience 

component of the Hydropolitical Tension indicator complement each other to effectively measure 

transboundary cooperation from a formal perspective. This perspective takes both substantive and 

procedural rules of customary international law into account, as well as formalized legal mechanisms 

specific to enhancing institutional capacity.  

The third component of the Governance thematic section of the TWAP-RB assessment measures the 

Enabling Environment; this indicator is similar to the proposed methodology for SDG Indicator 

6.5.140. This indicator is based on questionnaire data on policy, strategic planning, and legal 

frameworks; governance and institutional frameworks; and management instruments drawn from the 

2012 IWRM Status Report (UNEP-DHI 2016; United Nations Environment Programme and United 

Nations Development Programme (UNDP) 2012). The management of basins at the national scale has 

the potential to impact transboundary cooperation and vice versa. Therefore, the Enabling 

Environment indicator links the transboundary (or basin level) with the national level; this is 

important, as those countries struggling with implementing integrated water resources management at 

the national level may have less capacity to address issues and challenges at the transboundary level 

(UNEP-DHI 2016). 

As with the other two studies discussed above, the TWAP-RB assessment only focuses on the 

transboundary cooperation within river basins. The TWAP project included a separate methodology 

 
40 “Degree of integrated water resources management implementation,” which is proposed to be measured 

through a survey with questions surrounding four components: enabling environment, institutions, management 

instruments, and financing (UN-Water 2016b; 2016c).  
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for assessing the governance of transboundary aquifers; however, this differs from the methods used to 

assess river basins (UNESCO-IHP 2011).  

3.3.4 Other Measures of Transboundary Water Cooperation 

Beyond the three studies described in Sections 3.3.1 - 3.3.3, Saruchera and Lautze surveyed past work 

measuring water cooperation and governance to develop a list of indicators. The purpose of this list 

was to advise on how transboundary water cooperation could be measured in the SDGs (2015).  Their 

study identified six indicators for measuring cooperation: the existence of a transboundary agreement; 

reference to transboundary waters in national legislation; an inclusive basin plan; regular data 

exchange; standardized units and methods of measurement for water data; and financing available for 

transboundary institutions and projects (Saruchera and Lautze 2015). Three of these indicators are ‘on 

paper’ and the other three are based ‘on practice’ and therefore much harder to verify on a global 

scale, as they attempt to reflect the actual cooperation occurring. While it is too extensive to discuss all 

of the methods used to measure cooperation and its associated terms in as much detail, the following 

Table 13 lists reports, studies, and articles that measure cooperation, governance, management, or 

similar terms. 

Table 13: List of terms and their descriptions that define or measure transboundary water cooperation or a 

similar term, including governance, management, or diplomacy.  

What is measured? Description Source 

Water Governance Measurement of the Organization for Economic 

Cooperation and Development’s (OECD) 12 

Principles on Water Governance.  These include 

roles and responsibilities, scale, cross-sectoral 

coordination, capacity, data and information, finance, 

implementation, trust, transparency, monitoring, and 

engagement.  

(Akhmouch and Correia 2016; 

OECD 2018) 

Cooperation as a 

dependent variable 

for water 

management 

Existence of an agreement, treaty, or international 

institution.  

(Bernauer and Siegfried 2008) 

Degree of 

substantive 

international 

cooperation 

The paper provides a summary of several studies that 

address the degree of substantive international 

cooperation qualitatively and by describing the 

compliance or the outcomes achieved over time.  

(Bernauer and Siegfried 2008) 

Performance of 

international 

cooperation 

Policy performance metric based on time, optimum 

performance, actual performance, and counterfactual 

performance.  

(Bernauer and Siegfried 2008) 

International river 

basin cooperation 

Existence of a treaty to facilitate cooperation, 

geographical configuration, and event data. 

(Brochmann 2012) 

Implementation of 

the Framework 

Agreement 

Self-reporting mechanism with reports on 

implementation, programs, treaties and agreements, 

laws, institutions, and obstacles for cooperation. 

(“Decision on Adoption of the 

Methodology for Permanent 

Monitoring of Implementation 

of the Framework Agreement 
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What is measured? Description Source 

on the Sava River Basin” 

2007) 

Treaty cooperation Variables include treaty existence and the number of 

treaties between riparians. Acknowledges other ways 

of measuring cooperation such as the existence of 

joint organizations or commissions.  

(A. Dinar et al. 2010) 

Principles of 

Effective Joint 

Bodies 

A checklist for more sustained, mature cooperation. 

Includes establishment and function of joint bodies, 

operation, and financial and human resources.  

(Honkonen and Lipponen 

2018) 

Cooperation 

obligations in 

treaties 

Regular information and data exchange, notification 

of planning and emergency measures, consultation, 

implementation, and joint mechanisms.  

(Leb 2013) 

Effectiveness of 

treaties in dispute 

avoidance and 

settlement 

Evaluation of enforcement capability, treaty 

implementation, and dispute settlement mechanism.  

(Ma et al. 2007) 

Cooperation 

Intensity 

Part of the Transboundary Waters Interaction Nexus 

(TWINs) Framework, ranges from confrontation, ad 

hoc, technical, risk averting, risk-taking. Identifies 

the existence of common goals, joint action, 

intention, and belief of collective action by another 

actor. Draws from idea of action-dependence 

(Tuomela 2000). 

(Naho Mirumachi 2007) 

Good 

Transboundary 

Water Governance 

Matrix 

A legal framework including substantive and 

procedural criteria.  

(Orme et al. 2015) 

Governance 

Regime, 

Performance, and 

Context 

Specific characteristics and indicators are defined for 

three components of the framework: water 

governance regime, regime performance, and 

environmental and socio-economic context.  

(Pahl-Wostl et al. 2012) 

Cooperative 

Regional 

Assessments 

Include a transboundary analysis of benefits, 

distributive analysis of the relative share of costs and 

benefits, and an institutional analysis of modes of 

cooperation.  

(Sadoff and Grey 2005) 

Transboundary 

water cooperation 

Presence of a transboundary water agreement. (Schweizerische 

Eidgenossenschaft 2013) 

Legal framework for 

analyzing 

international water 

regimes 

Five elements: scope, substantive rules, procedural 

rules, institutional mechanisms, and dispute 

settlement.  

(Su 2014) 

Transboundary 

water management 

priorities 

Completion of an agreement and the creation of a 

river basin organization. 

(P. Taylor 2013) 

Good governance 

for transboundary 

freshwater and 

marine water bodies 

and groundwater 

systems 

Eighteen criteria for reviewing the legal and 

institutional frameworks, includes: legal basis, 

member states, scope, legal personality, functions, 

organizational structure, relationships, decision 

making, dispute resolution, data exchange, 

notification, finance, benefit-sharing, compliance, 

participation, and termination.  

(UNDP-GEF 2011) 

SDG Indicator 6.5.2 

– operational 

For an arrangement to be considered operational, it 

needs a joint body, regular meetings, joint plans, and 

(UN-Water 2016c) 
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What is measured? Description Source 

arrangement for 

transboundary water 

cooperation 

regular data exchange.  

Legal analytical 

framework of 

cooperative regimes 

Scope, substantive rules, procedural rules, 

institutional mechanisms, and dispute settlement are 

addressed in agreements.  

(Wouters and Chen 2013) 

Conflict and 

Cooperative Events 

The conflictive or cooperative intensity of an event – 

an interaction between riparian states.  

(S. Yoffe 2001; A. T. Wolf, 

Yoffe, and Giordano 2003) 

International river 

basin cooperation 

Existence of a water-related treaty between riparian 

countries. Along with surface area, sources of 

freshwater, relative geographic power, economic and 

military capabilities. 

(Zawahri and Mitchell 2011) 

 

Now that we have some conceptualization of the means and types of methods that measure 

transboundary water cooperation, this chapter will shift to its main focus, to define transboundary 

water cooperation and explore the complexity present in the concept, which makes measuring and 

defining it difficult. Next, I will provide a brief overview of the methodology. After the methods, I 

will present a discussion of the results. The Four Frames of Cooperation – a framework I developed 

for categorizing key elements of the definitions and discussions on transboundary water cooperation – 

will be covered in the next chapter.  

3.4 Methods – Defining Cooperation 

In order to generate a clear, consistent definition of transboundary water cooperation, it is necessary to 

understand the range of definitions, conceptualizations, and methods of measurement that are used 

within the transboundary water field. The methodology I use is described in full detail in Section 1.6 

in Chapter 1. This chapter and the next focus on cooperation, while Chapters 5 and 6 discuss effective 

cooperation. This section presents a brief overview relevant to this chapter and sub-research question 

2- I use a mixed-method approach using both primary and secondary data. The emphasis is on a 

qualitative analysis of expert interviews, peer-reviewed articles, and grey literature41. These three data 

types represent the sampling unit for my qualitative content analysis and were uploaded to NVivo. 

These were refined to the contextual unit of analysis (Stemler 2001; Krippendorff 2013). For the 

transcribed interview text, the contextual unit for the coding is the responses to the following interview 

question (the complete interview question instrument is in Appendix D): ‘How might you define 

transboundary water cooperation? What are the key elements?’. Other text is included on an individual 

basis depending on the unstructured questions asked based on the interviewees’ responses. For the 

articles and grey literature, the contextual unit is the text surrounding the keyword ‘cooperation,’ 

 
41 For data collection see Section 1.6.1.2.2 in Chapter 1.  
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including other forms of the word in other lexical categories. Within the contextual units, the text from 

both datasets was closely read and categorized into both predetermined and organically determined 

categories and themes – referred to as codes. These phrases are the recording unit; there can be 

multiple recording units coded in a contextual unit, as a phrase could reference several different 

elements of cooperation. The codes identified include implicit and explicit definitions, key elements of 

cooperation, methods to measure cooperation, and related terms such as management or governance. I 

use a frame analysis to make sense of the wide range of key elements of cooperation identified. 

Frames are a tool to organize various perspectives on a topic (Entman 1993; Goffman 1974), such as 

cooperation, which has many perspectives on what constitutes it, as explained above. Mind mapping 

(Figure 15) was used as a tool to help group the coded key elements of cooperation into their 

respective frames. The results of the mixed method content analysis and the frame analysis are 

discussed in the next chapter.  

3.5 Discussion of Results 

Before discussing the results, I would like to highlight a key point to keep in mind when reading the 

following discussion. This chapter focuses on defining transboundary water cooperation, not 

cooperation in the broader sense of the word. I use cooperation without the transboundary water 

modifier; however, I am referring to transboundary water cooperation. I will note when I refer to 

cooperation unlinked to transboundary water.  

Through coding the literature and interviews, I coded 51 direct, explicit definitions of cooperation and 

54 direct answers to the questions ‘How might you define transboundary water cooperation? What are 

the key elements?’. Definitions, when clearly stated, ranged from general to very detailed. While most 

interviewees defined the term, many took pause with the question, commented on its difficulty, or 

noted the challenges of defining the term. Definitions varied in both the literature and interviews; the 

variations were often based on a specific perspective, bias, or context. Therefore, I coded the 

definitions for key elements of cooperation. I define a key element of cooperation as a word or phrase 

that represents a standalone concept or aspect of cooperation. A complex phrase or sentence may have 

more than one key element embedded and therefore, could be coded more than once for different key 

elements. In total, I identified 50 key elements within the definitions of cooperation in both the 

literature and interviews. Key elements include concepts such as basin planning, infrastructure, treaties 

or agreements, river basin organizations (RBOs), and adaptation. For a full list of the key elements 

identified see Appendix G. While a whole chapter could be devoted to each of these key elements and 

what they mean for cooperation, this is outside the scope of this dissertation. The goal here is to define 
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transboundary water cooperation in a clear and consistent manner; therefore, I present only the main 

themes I identified during the analysis. Overall, I noted cooperation is more often left undefined in the 

literature, which contributes to the issues this research is attempting to address. Further, there is 

confusion between commonly used terms in the field – such as cooperation, management, governance, 

and diplomacy. Lastly, definitions and elements of cooperation generally fall within four categories or 

frames. Using this, I have developed a framework – Four Frames of Cooperation – for defining 

cooperation holistically; this framework is discussed in the next chapter.  

3.5.1 Explicit and Implicit Discussions of Cooperation 

As discussed previously, transboundary water cooperation is difficult to define, which may contribute 

to – and be a cause of – the lack of definitions within the literature. While coding, I separated the 

contextual units into two categories – explicit and implicit discussions of cooperation. I define explicit 

discussions as the article text or the interview transcript that directly discusses a framework for 

cooperation, examples of cooperation, or directly defines the term. Implicit discussions are the text 

that addresses cooperation indirectly, such as text that discusses a case study and mentions elements of 

cooperation that are relevant or important to that case study. For example, the following contextual 

unit is coded as implicit (Honkonen and Lipponen 2018, 321): 

This should hold with the understanding that cooperation practices have developed 

in particular local contexts. The key features of cooperation arrangements that have 

brought about sustained cooperation, dialogue and the resolution of various issues, 

and which have also been adapted to deal with emerging challenges, merit 

attention.  

Cooperation is not defined in this quote, but key elements, such as dialogue, context, and adaption, are 

mentioned; cooperation is discussed, but not defined. By differentiating between implicit and explicit, 

I have identified the number of files and references coded for discussions of cooperation. Out of the 

273 articles and grey literature I reviewed, I have identified 74 that discuss cooperation implicitly and 

29 that define cooperation explicitly. Some articles were coded for both implicit and explicit 

discussions.  

Despite the significant body of literature on transboundary water cooperation, it was surprising to see 

the limited number that discussed a possible definition – implicitly or explicitly – of cooperation in 

this sample of 273 articles and grey literature. Perhaps unsurprisingly, there are significantly more 

implicit than explicit discussions of cooperation. This same conclusion cannot be drawn from the 

interviews, as the interviewees were directly asked to define transboundary water cooperation; 

therefore, all discussed cooperation explicitly as defined above. Within the 29 articles that were coded 
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as explicit discussions of cooperation, I wanted to further break down42 how definitions of cooperation 

were discussed by separating them into five categories: general cooperation definitions, direct 

definitions, examples, frameworks, and antithesis definitions. From the sample of 273 articles and 

grey literature, there were eleven explicit definitions of cooperation in a general sense, exclusively 

drawing from international relations literature. There were six definitions that provided examples. Six 

articles used a framework for cooperation as the means to define it, and there were two definitions of 

cooperation that stated what cooperation was not, but did not cite what cooperation was. Lastly, only 

23 clear, direct, and explicit definitions of transboundary water cooperation were found in the sample 

of articles and grey literature. Of the 54 interviews, only 21 people stated a clear, direct, and explicit 

definition of cooperation. This is despite responding to a direct question asking them to define 

cooperation. I believe there are two main reasons for this discrepancy: 1) the question was a two-part 

question that asked for the definition and the key elements. Every person was able to list and discuss 

key elements; however, this could have caused an omitted or overlooked response to the first part of 

the question. 2) There is not a single accepted definition of cooperation in the field, meaning that 

defining cooperation is a challenging task that has the potential to vary drastically depending on the 

scale, context, and place, as well as the background of the interviewee. I have included a sample of the 

definitions in Table 14 below to demonstrate the differences in the method of defining cooperation.  

Table 14: Sample of explicit definitions of cooperation, separated by the five different methods for defining 

cooperation.  

Explicit Definitions of Cooperation 

General Definitions of Cooperation  

“Keohane (1984) describes cooperation as a process of policy 

coordination through which actors adjust their behavior to the 

preferences of others.” 

(Daoudy and Kistin 2008) 

“Cooperation has been defined as a ‘process by which States take 

coordination to a level at which they work together to achieve a common 

purpose that produces additional mutual benefits that otherwise would be 

unavailable with unilateral action.’ (Zartman 2008)” 

(de Chaisemartin 2018a) 

Examples of Cooperation 

“Cooperation with Kazakhstan takes the form of setting up institutions, 

such as river commissions, and agreements to manage their shared water 

resources.” 

(Ho 2017) 

“This Commission may well represent the best current example of 

functional cooperation - joint management and operation of 

transboundary resources between two highly dissimilar countries 

(Mumme 1993).” 

(Shmueli 1999) 

Frameworks of Cooperation 

 
42 This breakdown is based on individual contextual units within the articles coded as having explicit mentions of 

definitions of cooperation. Several articles have multiple contextual units and therefore the numbers will not add 

up to the number of articles.  
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Explicit Definitions of Cooperation 

“Conceived thus, for an international institution or interaction to be 

considered an instance of ‘cooperation’ it must meet three 

conditions...policy coordination, mutual adjustments, and joint gains.” 

(Selby 2013) 

“The conceptual building blocks for a framework for understanding how 

cooperation over shared water resources ‘works.’ These building blocks 

are a) assessment of the river basin; b) contextual factors related to action 

situation; c) the institutions structuring action; d) the actors; e) the 

interface between structure-agency interface: the (action) situations in 

which different actors interact; and finally f) the different outputs and 

outcomes.” 

(Huntjens et al. 2016) 

Antithesis definitions  

“Merely signing treaties for allocation of water resources between 

riparian countries is not cooperation. Even signing treaties which go 

beyond allocation and provide for exchanges and joint ventures are also 

not cooperation. For cooperation to be meaningful, it must be active in an 

operational way.” 

(Strategic Foresight Group 

2015a) 

Direct Explicit Definitions – Literature  

“Water cooperation relies on the fact that many watercourses are 

transboundary, and it ensures that the benefits that can be derived by 

managing such water resources cooperatively rather than unilaterally are 

generated for riparian communities and states.” 

(S. Schmeier 2018a) 

“Cooperation can be reflected in signing new treaties in cases where they 

do not exist; in more treaties to amend the initial set of agreements; or in 

new treaties introducing more issues (such as water quantity, 

hydropower, and flood control) in the cooperative framework.” 

(A. Dinar et al. 2010) 

Direct Explicit Definitions - Interviews 

“I would say that transboundary water cooperation happens whenever 

positive interactions take place between two or more actors involved in 

the use of resources that cross boundaries, whether they are international 

(e.g., between two countries), national (e.g., between two federal states) 

or local (e.g., between two villages or even sectors of activities).” 

(Salamé 2018) 

“I would define transboundary water cooperation or collaboration as the 

equal participation in decision making for shared waters or shared 

resources...on both sides.” 

(Schroeck 2018) 

 

We can identify trends, similarities, and differences between the discussions and definitions of 

cooperation. As explained in detail above, I coded the implicit and explicit contextual units by the key 

elements of cooperation. The following Table 15 lists the top five most commonly found key elements 

in the literature, interviews, and implicit and explicit definitions.  

Table 15:Top five most commonly referenced key elements of cooperation broken down between the implicit 

and explicit definitions, as well as between the literature and interview data.  

Cooperation Implicit – 

Literature Only 

Cooperation Explicit – 

Literature Only 

Question defining 

cooperation – 

Interviews Only 

Cooperation Explicit – 

Literature and 

Interviews Combined 

Treaty or agreement Treaty or agreement Mutual benefit Treaty or agreement 

Institutional capacity Institutional capacity Data and information Mutual benefit 

Mutual benefit Mutual benefit Basin planning Institutional capacity 
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Equitable RBO Institutional capacity Data and information 

Contextual Stakeholder participation Shared understandings Basin planning 

 

Overall, the three most commonly coded key elements were Treaty or agreement, Mutual benefit, and 

Institutional capacity. Definitions referencing a treaty or agreement, or stating that a treaty or 

agreement is needed to formalize a relationship over shared waters, were coded as Treaty or 

agreement. Treaties have historically been used a measure of cooperation in the field of transboundary 

water and other fields. Data coded as ‘Mutual benefits’ included text that directly referenced mutual 

benefits, mutual satisfaction of outcomes, of shared or equitable benefits. These terms have a 

substantial history in the field, which supports their prominence in the data. The idea of mutual 

benefits is prevalent as a core idea of cooperation in other fields outside of international waters, such 

as evolutionary studies and biology, where a mutual benefit is defined as “a benefit to both the actor 

and the recipient” (West, Griffin, and Gardner 2007, 2). This definition of mutual benefit mirrors 

definitions of mutual benefit or benefit sharing in transboundary waters literature: “ as any action 

designed to change the allocation of costs and benefits associated with cooperation” (Sadoff and Grey 

2005, 422).  

Institutional capacity included text that specifically mentioned the term ‘institutional capacity’, or 

referenced the combination of agreements, river basin organizations, or discussed institutions more 

generally. This differs slightly from the common definition of institutional capacity in the literature as 

the treaties, agreements, river basin organizations, other joint management institutions, and even 

positive international relations between nation-states (A. T. Wolf 2007; A. T. Wolf, Yoffe, and 

Giordano 2003). I decided to separate formal institutional capacity – treaties, institutions, etc. – from 

the positive international relations. This was coded separately when mentioned in the data. The 

importance of institutional capacity and its prominence could stem from two sources. First, the 

concept of liberalism (aka institutionalism) from international relations literature, which states that it is 

international institutions and organizations that promote cooperation and prevent conflict within the 

international system (Keohane 1989; 1984). This is supported in the field of international waters by 

the Basins at Risk project, which found that “the likelihood and intensity of dispute rises as the rate of 

change within a basin exceeds the institutional capacity to absorb that change” (A. T. Wolf, Yoffe, and 

Giordano 2003, 51). Therefore, cooperation, when considered as the opposite of conflict, is more 

likely when there is adequate institutional capacity.  

Aside from the overlap in the top key elements between the literature and interviews as well as 

implicit and explicit discussions (see Table 15), we can see differences in the other top key elements 
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coded in the definitions of cooperation. Implicit discussion in the literature also included references to 

Equitable. Predominately, these data referred to the customary and codified law of ‘equitable and 

reasonable use’, but also addressed more general statements of equity or equitable allocation of water 

as well as benefits, and a few cases of equitable relationships in terms of power. In addition, implicit 

definitions commonly were coded as Contextual. Data coded as Contextual discussed the impact 

and/or importance of context on cooperation, including geography, politics, history, culture, and 

timing.  Explicit definitions in the literature included RBOs or river basin organizations and 

Stakeholder participation instead. Data coded as RBOs included requirements for an RBO, 

commission, or some variation of a formal body that manages, governs, oversees, or monitors the 

basin, which aligns with the definition of RBOs developed by Schmeier, Gerlak, and Blumstein (2016, 

4) as “institutionalized forms of cooperation that are based on binding international agreements 

covering the geographically defined area of international river or lake basins characterized by 

principles, norms, rules and governance mechanisms”. Stakeholder participation is defined broadly 

and includes all relevant riparians, non-state actors, and public participation in the process of 

cooperation.  

Lastly, we see the greatest differences in the results from the academic and practitioner interviews. 

Mutual benefit and Institutional capacity are still included as top key elements of cooperation; 

however, the other three differ from the literature: Data and information, Basin planning, and Shared 

understandings. Data coded at Data and information address joint collection of data, data and 

information exchange, and the need for quality data and information in the cooperative process. I did 

not place any restriction of the scope or regularity of data and information exchange and collection to 

be included in this category. Basin planning includes references to the development of joint objectives, 

basin management plans, collaborative planning, and similar variations that were aimed at more 

technical or management-oriented collaboration. Shared understandings as a key element included 

identifying common interests, shared goals, and the more difficult to define concept of understanding 

and accepting another party’s interests, and working to help achieve not only your goals, but also 

theirs. While there is no definitive way to determine the cause or reasoning behind these differences in 

the definitions, I hypothesize that the key elements most commonly cited in the explicitly defined 

literature are more normative and more thoroughly understood. The idea of equitable, the role of 

context, and the idea of shared understandings are more difficult to generalize with respect to 

cooperation, and therefore it is more difficult to measure and support their inclusion into a definition 

of cooperation. However, this does not mean that these concepts are not important for understanding 

and developing cooperation over shared waters. These are not the only key elements that are more 
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difficult to measure or identify in a cooperative process that are mentioned within the definitions of 

cooperation. My aim in the following sections and Chapter 4 is to develop a framework for defining 

cooperation that is inclusive of these more intangible aspects of cooperation.  

3.5.2 Blurred Lines: Differentiating Between Cooperation, Management, Governance, 

and Diplomacy 

The goal of Chapters 3 and 4 is to define transboundary water cooperation; however, part of the 

difficulty in doing so lies with the blurred lines dividing transboundary water cooperation and other 

terms in the field, namely: water diplomacy, water governance, and water management. Many 

previous authors have noted that there are multiple definitions or a lack of agreement over definitions 

of these terms in the literature. For example, Schmeier (2018a) published an article about defining 

water diplomacy that addresses the differences between cooperation and management. Pohl et al. 

(2014) noted how water diplomacy has multiple definitions by various authors, and Molnar et al. 

(2017) conducted a comprehensive review of both water diplomacy and water cooperation definitions. 

It is not just diplomacy and cooperation that are often used interchangeably. An article by Jägerskog 

on transboundary water management devotes several sections to discussing the importance of 

cooperation and how to improve it (Jägerskog, n.d.). These are not isolated examples; these terms are 

related and interlinked, making differentiating between them difficult. This section identifies some of 

the similarities and differences between the definitions of the terms that became apparent during the 

data analysis. One interviewee notes that cooperation is difficult to define and one place to start would 

be to “differentiate it from the other concepts that are close to it. For example, a lot of people are 

talking about transboundary water management or diplomacy. And so, I would probably try to identify 

the elements of transboundary cooperation by comparison.” The intent of this section is not to 

establish a judgment on a specific definition of diplomacy, governance, or management, as that is 

outside of the scope of this paper. However, I do aim to help identify the links and differences between 

these terms and cooperation, so that we can better understand the definition of transboundary water 

cooperation. 

3.5.2.1 Water Diplomacy 

There is no singular definition of water diplomacy; it is defined differently by various actors in 

different contexts – much like cooperation (Huntjens et al. 2016; Pohl et al. 2014; Al-Saidi and Hefny 

2018; Klimes et al. 2019). Cooperation and diplomacy are often used interchangeably and by 

comparing definitions of diplomacy and the key elements of cooperation as identified in this 

dissertation, we can identify places where they overlap. Water diplomacy has been defined as:  
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• “Water diplomacy includes all measures by state and non-state actors that can be undertaken 

to prevent or peacefully resolve (emerging) conflicts and facilitate cooperation related to water 

availability, allocation or use between and within states and public and private stakeholders.” 

(Huntjens et al. 2016) 

• “Water diplomacy can be defined as the use of diplomatic instruments to existing or emerging 

disagreements and conflicts over shared water resources with the aim to solve or mitigate 

those for the sake of cooperation, regional stability, and peace.” (S. Schmeier 2018a) 

• “A theory and practice of implementing adaptive water management for complex water issues. 

The water diplomacy approach diagnoses water problems, identifies intervention points, and 

proposes sustainable solutions that are sensitive to diverse viewpoints and values, ambiguity 

and uncertainty as well as changing and competing needs.” (“Water Diplomacy@Tufts” 2019) 

• “Water diplomacy is a dynamic and evolving process and can support important efforts to 

achieve peaceful, inclusive and sustainable water cooperation between communities, regions, 

and countries. It can be tailored and responsive to the uniqueness of each process and 

geopolitical context.” (SIWI 2016) 

• “…Concepts of (water) diplomacy seek to help national states achieve mutually beneficial 

agreements through non-violent measures.” (Al-Saidi and Hefny 2018) 

• “Since one of the goals of water diplomacy is to strengthen the viewpoint of mutually shared 

benefits in bilateral and basin-wide contexts (Keskinen et al. 2013), our results confirm that 

water diplomacy cannot and does not focus only on water.” (Yasuda et al. 2018) 

• “Water diplomacy is an approach that enables a variety of stakeholders to assess ways to 

contribute to finding solutions for joint management of shared freshwater resources. It is a 

dynamic process that seeks to develop reasonable, sustainable and peaceful solutions water 

management while promoting or informing cooperation and collaboration among riparian 

stakeholders.” (Klimes et al. 2019) 

Looking at the definitions listed above, there is overlap with how cooperation is defined, and we can 

see similarities with the top key elements of cooperation identified in Section 3.5.1. Both terms are 

context-dependent and adapt to the geopolitical, cultural, and environmental context. Furthermore, the 

diplomacy definitions above cite the importance of various actors, including state- and non-state 

actors, communities, regions, and public and private stakeholders. Interviews highlighted the 

importance of stakeholder participation in the cooperative process. Lastly, the aims of cooperation are 

commonly identified as the reduction or prevention of conflict and the achievement of mutual benefits, 

which align with many of the goals of water diplomacy. There is a fine line between diplomacy and 

cooperation, and the terms are intertwined, as diplomacy is used to facilitate or induce cooperation and 

cooperation can lead to improved water diplomacy. Diplomacy is seen as high politics, whereas 

cooperation is occurring at a lower or more technical level (Keskinen et al. 2013; Molnar et al. 2017). 

In addition, diplomacy is seen as having goals that are more broad in scope than those of cooperation, 

such as regional peace, stability, or cooperation (Molnar et al. 2017; S. Schmeier 2018a; D. S. 
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Schmeier 2016), whereas cooperation’s goals are targeted to outcomes directly related to water.  

3.5.2.2 Global Water Governance 

Water governance, as the reader can surmise, also needs to be “carefully defined, as it may not be 

readily understood” (Rogers and Hall 2003); there is a lack of deep understanding of the dynamics of 

water governance (Turton and Earle 2005; Phillips et al. 2006). Water governance has a basis in 

governance literature. Governance has evolved, much as water governance has. Early understandings 

of the term equate its purpose with management (Villholth et al. 2018). Central to the definition of 

governance is the political power of the state to manage (World Bank 1989). Even though this has 

changed, the World Bank still asserts that governance is the process that gives rulers the authority to 

make, enforce, and modify rules (World Bank 2015 in (Akhmouch and Correia 2016). The definition 

of governance has broadened to be more about the process, rather than the structure of management 

(i.e. government) and has moved away from a focus on state-centric power to a wider variety of actors 

that play a role in governing a narrower scope of governance (i.e. water) (Villholth et al. 2018). Water 

governance has embodied these changes in governance; common definitions of water governance 

include: 

• “Water governance refers to the range of political, social, economic and administrative 

systems that are in place to develop and manage water resources, and the delivery of water 

services, at different levels of society.” (Rogers and Hall 2003, 7) 

• “Water governance formally refers to the range of political, institutional and administrative 

rules, practices, and processes (formal and informal) through which decisions are taken and 

implemented, stakeholders can articulate their interests and have their concerns considered, 

and decision-makers are held accountable for water management.” (OECD 2015) 

One key difference between these definitions and cooperation is that the focus on water governance is 

not strictly limited to international transboundary basins. While the focus on state power has shifted, 

much of the emphasis is still on the national governance of waters at the state, regional, and/or local 

level, incorporating a wide range of stakeholders. A subdivision of water governance (and the greater 

governance literature) has developed to focus specifically on global and inter-state management. 

Global governance stems from the idea that state power and authority is shifting towards international 

institutions (Finger, Tamiotti, and Allouche 2006) – trending with liberalism in international relations 

literature. Global water governance, therefore, considers the globally common norms and 

understandings of water management (Gupta and Pahl-Wostl 2013). Wiegleb and Bruns define global 

water governance as “the formal and informal institutions, activities, and processes between different 

actors through which collective interests on water are articulated, differences are mediated, and joint 
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actions are established” (Wiegleb and Bruns 2018). The GEF has also promoted the concept of ‘global 

international waters governance’ through their Transboundary Diagnostic Analysis-Strategic Action 

Programme approach, which has shifted governance from more normative conceptualizations of 

treaties and agreements to a more ‘action-oriented’ process (Chen, Pernetta, and Duda 2013).  

If the key elements of cooperation have a broader inclusion of stakeholders, institutional capacity, and 

shared understandings, which parallel definitions of global water governance, how then does global 

water governance differ from transboundary water cooperation? Daoudy and Kistin state that 

cooperation is the ‘negotiated system for governance’ perhaps recognizing that cooperation plays a 

role in developing and improving water governance (Daoudy and Kistin 2008; Chikozho 2014). 

However, Yeophantong (2017) points out that cooperation is often seen as a means to improve water 

governance, but given the nature of the international water governance system, cooperation could 

occur in less than desirable governance systems, such as hegemonic relationships between states that 

could produce cooperative outcomes that are less than equitable. So perhaps the most notable 

difference between cooperation and global water governance is its scope. Global water governance, 

which focuses on water issues – unlike diplomacy which has broader aims, encompasses a broader 

system for decision-making, such as domestic policy as well as cultural norms and societal values that 

contribute to how water is managed. Cooperation, on the other hand, focuses on the factors that 

contribute to the interactions between actors within a governance process as well as the outcomes of 

that process.  

3.5.2.3 Water Management  

Historically, ‘conventional’ water management has been based on technical solutions that are rooted in 

the ‘command and control’ paradigm. This assumes that the behavior of the surface- or groundwater 

system is predictable and any uncertainties can be managed or engineered out of the system through 

technical solutions and large infrastructure (Pahl-Wostl, Jeffrey, and Sendzimir 2011; Pahl-Wostl, 

Kabat, and Möltgen 2008). However, with climate change, rapid population growth, and development, 

the stationarity this conventional water management was built on is no longer valid (Milly et al. 2008). 

Definitions and practical applications of water management must change. Water management is a 

broad, interdisciplinary field and must encompass a wide range of topics including drinking water, 

sanitation, and flood protection, among others. This wide range makes defining the term ambiguous 

(Global Water Partnership 2000; Grigg 2015). Water management has been defined as the “activities 

of analyzing and monitoring, developing and implementing measures to keep the state of water 

resources within desirable bounds” (Pahl-Wostl et al. 2012, 25). Alternatively, river basin 
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management has expanded in scope to be defined as “the management of water systems as part of the 

broader natural environment and in relation to their socio-economic environment” (Mostert et al. 

1999; Svendsen 2005). This broadening of scope is part of the paradigm shift in water management, 

which has seen the development of new conceptualizations. Adaptive water management is defined as 

“a systematic process for improving management strategies and by taking into account changes in 

external factors in a proactive manner” (Pahl-Wostl, Jeffrey, and Sendzimir 2011) and is a method for 

adapting to water-related uncertainties in the future, since we can no longer rely on the stationarity of 

water systems. The most prominent development in water management is the idea of integrated water 

resources management (IWRM). While the ideas behind IWRM have been around for nearly 100 years 

(M. Giordano and Shah 2014), IWRM has come to the fore in the last 30 years with the development 

of the Dublin principles, which are at the core of IWRM (International Conference on Water and the 

Environment 1992; Pahl-Wostl, Jeffrey, and Sendzimir 2011; Global Water Partnership 2000). IWRM 

is defined by the Global Water Partnership as “a process which promotes the coordinated development 

and management of water, land, and related resources, in order to maximize the resultant economic 

and social welfare in an equitable manner without compromising the sustainability of vital 

ecosystems” (Global Water Partnership 2000, 22). These definitions of water management differ from 

cooperation in their inter-sectoral scope and focus on technical solutions. Like, governance, water 

management, including IWRM, does not focus specifically on international transboundary basins. This 

poses a challenge for IWRM, as cooperation is needed for there to be integrated management (A. T. 

Wolf 2010b); states can be reluctant to integrate at the international level, as that can mean a loss of 

sovereignty (Phillips et al. 2006). Therefore, a new subfield of water management specific to 

international shared waters has developed, which can be compared with cooperation. Transboundary 

water management or international river basin management can be defined as:  

• “Transboundary water management can be defined as the application of technical tools to 

specific water-related questions and challenges to improve water-specific outcomes in 

watercourses that are transboundary by nature.” (S. Schmeier 2018a) 

• “In this context, we understand ‘river basin management’ in a broad sense, including not only 

river basin management plans themselves, but all actions and measures taken that aim to avoid 

or mitigate conflict over shared water resources, while increasing the benefits of cooperation 

and sharing them across the basin.” (S. Schmeier and Vogel 2018). 

Other authors have further developed the best practices and principles of transboundary water 

management. Van der Zaag and Savenije (2000) identify integrated supply and demand management, 

public participation, and enhanced regional and economic integration as best practices. This differs 

from the international legal principles that Rahaman cites as central to transboundary water 
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management, which include limited territory sovereignty, equitable and reasonable use, and no 

significant harm, among the other central tenets of international water law and the 1997 UN 

Watercourse and 1992 UNECE Water Conventions (Rahaman 2009).  

Between the conventional definitions of water management, IWRM, and transboundary water 

management, there is a breadth of definitions and understanding of water management. Some 

definitions, such as the definition of river basin management by Schmeier and Vogel (2018), have 

more in common with the key elements of cooperation than others. From this analysis, one of the main 

differences between water management and cooperation is that management is more technical and 

includes the day-to-day activities that are needed for management and cooperation over shared water 

resources, such as monitoring, implementation, or joint infrastructure development and operation. 

However, these activities play an important role in building trust, working relationships, and shared 

understanding in order to foster cooperation between actors. One interviewee stated that management 

is the outcomes, while cooperation is the decision-making process that enables management to 

determine the appropriate outcomes and implement them. Notably, this differed with the majority of 

the other interviewees, who generally equated outcomes with effective cooperation, which will be 

discussed in Chapter 4. 

3.5.2.4 Cooperation: ‘little c’ versus transboundary  

This section has taken a look at the blurred lines, ambiguity, and overlapping nature of some of the 

more commonly used terms in international waters literature: water diplomacy, water governance, 

water management, and water cooperation. The goal here is not to argue for a particular definition of 

diplomacy, governance, or management, but rather to clarify what exactly cooperation is or is not. 

Presented below are single definitions for each of these four terms:  

• “Water diplomacy is a dynamic and evolving process and can support important efforts to 

achieve peaceful, inclusive and sustainable water cooperation between communities, regions, 

and countries. It can be tailored and responsive to the uniqueness of each process and 

geopolitical context.” (SIWI 2016) 

• “Water governance refers to the range of political, social, economic and administrative 

systems that are in place to develop and manage water resources, and the delivery of water 

services, at different levels of society.” (Rogers and Hall 2003, 7) 

• “Transboundary water management can be defined as the application of technical tools to 

specific water-related questions and challenges to improve water-specific outcomes in 

watercourses that are transboundary by nature.” (S. Schmeier 2018a) 

• “Water cooperation, defined in its broader scope, covers various levels of interactions between 

and among parties, stakeholders, and sectors that are involved in the development, use and 

management of a water resource; in the delivery of water services; or are impacted from either 
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the actions or the consequences of such involvement. The scope covers the full cascade from 

local communities to transnational domain.” (Adee, Aslov, and Maestu 2015, 30) 

In these definitions and others, we can identify a clear point of confusion with each of these terms and 

cooperation. Many authors, when discussing diplomacy, governance, or management, reference their 

ability to resolve conflict and facilitate cooperation. Cooperation is inherent within each term. 

However, I argue that this is not transboundary water cooperation, but rather cooperation more 

generally – or as I call it, cooperation with a ‘little c’. As discussed in Section 3.2, Tuomela defines 

cooperation (with a ‘little c’) as a joint action that can be done cooperatively or non-cooperatively, 

depending on the attitude of the actors (Tuomela 2000; 1993). This cooperation with a ‘little c,’ is 

required for the existence of water diplomacy, governance, and management. For example, actors must 

act jointly to negotiate during a diplomatic process over shared waters, while entering into the 

negotiations at various levels of cooperativeness (with a ‘little c’). Similarly, without joint action to 

implement management decisions, it would be difficult for states or other actors to manage shared 

waters on a day-to-day basis, such as with joint monitoring or infrastructure operation. Transboundary 

water cooperation is, then, a separate term that is related to diplomacy, governance, and management.  

They mutually interact, influence, and impact each other depending on the context and scale of the 

process and shared water resource. This is depicted by the following Figure 14 .  

 

Figure 14: The similarity yet distinctions between water diplomacy, governance, and management with 

transboundary water cooperation. The point of confusion is the difference between cooperation ‘with a little c’ 

and transboundary water cooperation.  
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This figure shows three terms – diplomacy, governance, and management, within a Venn diagram that 

identifies several of the common points in the term definitions. It further identifies a few of the 

elements that overlap between them, with cooperation and joint action in the center – these are 

common themes between all three terms. Transboundary water cooperation is separated from the Venn 

diagram to clarify the distinction between transboundary water cooperation and the cooperation with a 

‘little c’ that is required within diplomacy, governance, and management. However, diplomacy, 

governance, and management can help in facilitating transboundary water cooperation and in resolving 

conflicts between actors, which is illustrated by the double-ended arrows. Under transboundary water 

cooperation, the top five key elements mentioned by the interviewees and within the literature are 

listed.  

3.6 In Conclusion 

To conclude this chapter, water diplomacy, water governance, water management, and water 

cooperation are all amorphous and difficult to define terms, particularly since they are continuing to 

evolve with changes in the field of shared waters. Cooperation, with a ‘little c’, is inherent in the 

processes of diplomacy, governance, and management; however, this is different from the concept of 

transboundary water cooperation that is intertwined with these terms, but separate. Transboundary 

water cooperation could be considered as the interactions between actors over shared waters that result 

in establishing mutually beneficial outcomes through a decision-making process; this process could 

include formal and informal legal and institutional mechanisms depending on the scale and context. 

Diplomacy is needed to help direct these interactions, while governance influences the norms and 

institutions within the decision-making process, and management can implement the mutually 

beneficial outcomes of this dynamic, iterative, and adaptive process. Ultimately, this chapter aims to 

demonstrate that developing a definition of transboundary water cooperation is not a simple task. The 

next chapter attempts to unscramble these complexities and develop a definition of cooperation using 

an explanatory framework based on scale and context.  
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4. FRAMES OF TRANSBOUNDARY WATER COOPERATION 

4.1 Introduction 

The previous chapter presents the background, methods, and results of the mixed-methods content 

analysis with the aim of addressing sub-research question 1: What are the core elements that comprise 

transboundary water cooperation? How do they combine to establish a clear definition within the 

literature and with practitioners? Chapter 3 addresses the first part of the question, explaining the top 

key elements, challenges with explicit and implicit definitions of transboundary water cooperation, 

and the blurred lines between cooperation, management, governance, and diplomacy, recall Figure 14. 

This chapter answers the second part of the question by developing a framework for defining 

transboundary water cooperation – the Four Frames of Transboundary Water Cooperation, which I call 

the Four Frames of Cooperation for ease of comprehension and reading.  

4.2 The Four Frames of Cooperation 

As discussed in the methods Sections 1.6 and 3.4,  the data was coded for key elements of cooperation. 

50 key elements were identified within the interview transcripts and literature. Using mind mapping, 

the key elements and their sub-themes were categorized into four frames of cooperation. I categorized 

them by grouping key elements together into sub-themes and grouping those until the four frames 

because apparent in the data; this was done using inductive reasoning. On the following page, the 

mind map in Figure 15 illustrates how key elements were categorized into the four frames. 

Conceptually, the reader can think of the mind map, as well as the forthcoming framework to be 

housed within the red circle identifying transboundary water cooperation in the diagram (See Figure 

14) that illustrates the differences and similarities between governance, management, diplomacy, and 

cooperation. The interviewees and the literature tended to discuss cooperation from specific 

perspectives; often noting multiple frames within a definition or discussion, yet very few mentioned 

all four frames together. These frames represent a view or perspective into transboundary water 

cooperation, much like a window that frames a view into a room. If we think of the definitions of 

transboundary water cooperation as being contained within a four-sided room, each frame of 

cooperation would be a window looking into that room, see Figure 16. When looking into a room from 

outside, you can see portions of the room from multiple windows, but each view is different.  

 

 



107 

 

Figure 15:Mind Map of the four frames of cooperation. This illustrates how the key elements and example text was grouped into themes, which resulted in 

the four frames of cooperation.  

https://oregonstateuniversity-my.sharepoint.com/personal/mccrackm_oregonstate_edu/Documents/Dissertation/Drafts/Chapter%206%20Model%20Effective/Chap6_Model_Effect_v1.docx?web=1
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Figure 16: Graphic analogy of how frames alter the perspective. The figure on the left represents the window 

frame that restricts or defines the view. The figure on the right represents the room. A window is on each of the 

four walls of the room, which contains transboundary water cooperation depicted as a word cloud.  

For example, when looking into a living room from one window, a couch and a chair are visible, yet 

from another window, the chair and a TV can be seen. This is the same with the four frames of 

cooperation – elements are visible and may overlap between frames, but they are viewed differently 

depending on the perspective you are viewing them through. Therefore, to develop a comprehensive 

view of transboundary water cooperation, we must recognize our biased perspectives on cooperation 

and incorporate the other perspectives into the definition. The four frames of transboundary water 

cooperation are legal, institutional, relational, and outcome.  

4.2.1 The Legal Frame of Cooperation 

Of the four frames of transboundary water cooperation, the legal frame of cooperation is one of the 

most recognizable and established. Legal definitions of cooperation are arguably the most easily 

measured, e.g. the existence of a treaty, which lends to their prevalence in the literature. However, 

when combining references from literature and interviews, as well as from implicit and explicit 

definitions of cooperation, it is the third most referenced frame of the four in the data, coming after 

the institutional and relational frames. In the interviews, legal elements of cooperation were cited the 

second most (tied with institutional elements) after relational elements of cooperation. The following 

key elements were categorized as belonging to the legal frame: treaty or agreement, procedural, 

dispute resolution, substantive elements, national laws, notification, equitable, significant harm, 

enforcement, customary law, and compensation. The most mentioned key element by far was a 

reference to a treaty or agreement, which is one of the most common ways to measure cooperation or 

a component of a measurement of cooperation in the literature (see for examples (Ide and Detges 

2018; A. Dinar et al. 2010; A. T. Wolf, Yoffe, and Giordano 2003; De Stefano et al. 2017; Bernauer 
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and Siegfried 2008; Brochmann 2012; TFDD 2019). Procedural and substantive elements were also 

commonly referenced; these included references to procedural and substantive legal elements 

generally or specific procedural or substantive legal mechanisms that were not the most commonly 

cited, e.g. regular meetings. These were coded separately, such as equitable and reasonable use, no 

significant harm, dispute resolution, notification, enforcement, and compensation. For example, 

“substantive rules alone are insufficient to ensure the effective implementation of international 

agreements. Operational rules of procedure and institutional mechanisms have an integral role to 

play,” (Su 2014) is coded as procedural. Whereas, “most importantly for this article, however, was 

concern surrounding the relationship between the principles of equitable and reasonable use and the 

duty not to cause significant harm, which together provide the foundation for a cooperative 

framework on transboundary waters,” (Devlaeminck 2018a) is coded both as equitable and significant 

harm. The following word cloud, Figure 17, illustrates the most common words used in the implicit 

and explicit discussions of cooperation that were coded as within the legal frame given the key 

elements that were noted in the definitions. This cloud is based on the full contextual unit and 

therefore includes terms that overlap with other frames of cooperation.  

 

Figure 17: Word cloud of all the text that was coded as within the legal frame from both the interview and 

literature data.  

So, what do legally framed definitions of cooperation look like? Of the direct explicit definitions, 10 

of the interviews and 15 of the literature definitions were coded within the legal frame. The following 

are two examples from both data sources: 

• Interview: “I’m biased because I come from a legal perspective, so when I think of 
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transboundary water cooperation, I think of it mainly from an international legal perspective. 

That would mean that when you have transboundary water cooperation, there is some sort of 

international legal instrument or arrangement that allows riparian states, be it surface or 

groundwater, to develop jointly some sort of management of that specific water 

resource”(Sindico 2018).  

• Literature: “Cooperation, when defined as a dependent variable in causal explanations of 

international water management, is usually measured in binary terms. That is, with a yes/no 

answer to the questions whether an agreement, treaty or international institution is in place.” 

(Bernauer and Siegfried 2008) 

Generally, there are two categories of legal frames in terms of cooperation: 1) the existence of a treaty 

or agreement and 2) provisions in line with international water law. These categories understand 

transboundary water cooperation as the existence of a treaty, the signing of additional agreements, or 

arrangements that adhere to various articles within the 1997 UN Watercourses Convention, the 1992 

UNECE Water Convention, or customary law. From this, we can develop a definition for the 

perspective of transboundary water cooperation captured by this legal framing. Overall, legal frames 

of transboundary water cooperation view cooperation as formal legal elements, including the 

existence of a treaty or agreement, adherence to conventions, and the inclusion of key substantive and 

procedural principles.  

4.2.2 The Institutional Frame of Cooperation  

Overall, definitions of transboundary water cooperation that fall into the institutional frame are the 

most commonly referenced for the combined interview and literature data. However, we see a 

difference between the combined implicit data, which references institutional frames most, while the 

explicit data references relational frames most, followed by institutional frames.  In the interview 

data, institutional frames are the second most commonly referenced (tied with legal frames) after 

relational frames. I would argue that the prevalence of institutional frames as a perspective on 

cooperation is due to the landmark studies on institutional capacity and the role of river basin 

organizations. The Basins at Risk project demonstrated that institutional capacity was the key aspect 

that contributed to a basin’s ability to react to change and prevent conflict (A. T. Wolf, Yoffe, and 

Giordano 2003). Later, Schmeier and Blumstein took this further by considering the role of river 

basin organizations in governing watercourses (S. Schmeier 2013; Blumstein and Schmeier 2017; S. 

Schmeier 2015). Furthermore, the idea of institutions supporting cooperation has a strong basis 

outside of international waters literature, with international relations scholars promoting institutions 

as the means to promote cooperation and order in the international system (Zartman 2008; Keohane 

1984; Herbert 1996). Ostrom and others have also done extensive work on the role of institutions in 
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managing common-pool resources (Ostrom 2010; 1990; Vollan and Ostrom 2010; Ostrom 2005; 

2008). Ultimately, the existence and scope of the functions of institutions are easily measured, much 

like the existence of legal arrangements, when developing methods to measure the extent of 

transboundary water cooperation (See for examples: (De Stefano et al. 2017; 2010; TFDD 2019).  

The key elements that were categorized as part of the institutional frame include institutional 

capacity, basin planning, technical cooperation, river basin organizations, human capacity, financing, 

diplomatic cooperation, and data and information. The most commonly referenced element is 

institutional capacity. Generally, text coded at the institutional capacity node references the term in 

general and does not specify what is meant by institutional capacity. However, I also include text that 

references the combination of agreements and river basin organizations or discusses institutions more 

generally. Basin planning, river basin organizations, technical cooperation, and data and information 

were also commonly referenced in the data. Text coded at the data and information node is 

categorized as part of the institutional frame, rather than the legal frame, as generally, data and 

information were discussed in the practical sense of collecting, monitoring, and sharing data as part of 

an institution’s function. Discussions of legal requirements for data and information exchange were 

less frequent and included in the procedural node mentioned in the legal frame. This example of data 

and information illustrates the overlap between the frames of cooperation and how data and 

information can be viewed differently depending on the frame of reference. The following word 

cloud, Figure 18, illustrates the most common words used in the implicit and explicit discussions of 

cooperation within the institutional frame. As with the other word clouds, this cloud is based on the 

full contextual unit and therefore includes terms that overlap with other frames of cooperation. 
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Figure 18: Word cloud of all the text that was coded as within the institutional frame from both the interview 

and literature data. 

So, what do definitions of cooperation using an institutional frame look like in the data? There are 10 

definitions in the interviews, and 15 sources with explicit definitions in the literature. The following 

are two examples from both data sources:  

• Interviews: “I think the first element about transboundary cooperation is, I would say, 

dialogue. Number one is dialogue. Dialogue means that you have platforms, you have 

institutions, you have the capacities, which really initiate this and keeps the dialogue” 

(Abdullaev 2018). 

• Literature: “Essential structural features of cooperation include: government participation, 

principal and subsidiary organs, voting procedure, and functions and powers of the agency.” 

(Caponera 1985).  

The interview definition also presents an example of an overlap between the institutional and 

relational frames of cooperation; it acknowledges that not only are platforms and institutions needed 

but that dialogue – a relational aspect of cooperation – is also needed. From this analysis and these 

data, we can develop a definition for the institutional perspective on transboundary water cooperation. 

Institutional cooperation is defined as having formal institutions, such as river basin organizations, 

that support the development and implementation of joint basin planning and other activities that are 

needed to manage shared water resources. In addition, it captures the political nature of these 

institutions and the will of stakeholders to support their operation, function, and scope.  

4.2.3 The Relational Frame of Cooperation 

The third frame of transboundary water cooperation is relational. This is the second most commonly 
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referenced frame overall in the data, and the third most referenced in the literature alone. However, 

definitions coded as relational were the most common in the data from the interviews. While this 

dissertation is not designed to determine why these differences exist, I would propose that the 

prevalence of legal and institutional frames as the most common definitions in the literature is due to 

their measurability, particularly because measuring the relational elements of cooperation is quite 

difficult. We can see a similar distribution of definitions between the relational, institutional, and 

legal frames between the interviewees of different backgrounds. Academics referenced the legal 

frame most often, although the margin between counts was only one or two definitions between the 

four frames. While practitioners strongly favored definitions in the relational and institutional frames, 

they also made references to the outcome and legal frames. This dissertation did not collect data on 

why these differences exist between academics and practitioners; however, I speculate that the 

relational and institutional aspects of cooperation are the most relevant for the day-to-day operations 

of cooperating over shared waters. Academics, on the other hand, may focus on a greater range of 

scales and contexts and therefore reference all four frames.  

The key elements categorized as a part of the relational frame are: communication, participation, 

shared understandings, mutual benefit, trust, reciprocity, good faith, transparency, relationship 

building, process, and informal. The most commonly referenced key element in the relational frame is 

mutual benefit. The text coded at the mutual benefit node is the exact phrase ‘mutual benefit’, mutual 

satisfaction, or text that refers to outcomes of cooperation that meet the needs of multiple parties in an 

equitable manner. This key element – mutual benefit – overlaps with the outcome frame. Mutual 

benefits fall within the relational frame because the concept of mutually shared benefits embodies the 

nature of the relationship between actors. Where benefits can be unilateral or inequitably distributed, 

it is the shared and equitable nature of ‘mutual’ that is captured by the relational frame and ‘benefits’ 

is captured by the outcomes frame. The other most commonly referenced key elements are trust, 

shared understandings, and communication. An additional key element to note in the relational frame 

is process. Process includes decision-making, problem identification, and problem-solving when 

discussed in a general or non-specific manner. It does not include legal or institutional procedural 

mechanisms. Process is included in this frame because legal and institutional features could be in 

place, but the process of cooperation is not functioning or not effective. In this frame, process 

embodies the relationships required to initiate, develop, implement, and maintain cooperation. These 

process relational mechanisms can accompany the legal and institutional structure or aid in the 

development of informal cooperation, depending on the scale and context.  
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The key elements of the relational frame attempt to capture the interpersonal nature of cooperation, as 

well as the scaled-up relationships between state actors. This frame is based on the idea of 

cooperative attitudes through which joint action is taken in Tuomela’s representation of cooperation 

(Tuomela 1993). Relational cooperation and its core concepts of trust, relationship building, 

communication, etc. are difficult aspects to measure, particularly on a large scale. The following word 

cloud, Figure 19, illustrates the most common words used in the implicit and explicit discussions of 

cooperation within the relational frame. As with the other word clouds, this cloud is based on the full 

contextual unit and therefore includes terms that overlap with other frames of cooperation. 

 

Figure 19: Word cloud of all the text that was coded as within the relational frame from both the interview and 

literature data. 

So, what do definitions of cooperation using a relational frame look like in the data? There are 20 

sources in the interviews and 14 sources in the literature that include relational aspects of cooperation 

in their definitions. The following are two examples from both data sources:  

• Interviews: “It's recognizing that the river doesn’t start and end in Swaziland, for instance. … 

and then the cooperation element of it, while I am using the river in Swaziland, I should be 

cognizant of the needs of Mozambique and while South Africa is using the river before me, 

they should leave enough water to know that I also need the same water. So, the cooperation 

is on working together in that context of that river, which is basically ours to share, but we all 

try to satisfy our needs and work in a context where we all try to make sure each one gets a 

bit” (Mthimkhulu 2017). 

• Literature: “Water cooperation refers to the peaceful management and use of freshwater 

resources at local, national, regional and international levels among various players and 

sectors. The concept of water cooperation entails working together towards a common goal, 

in a way that is mutually beneficial.” (International Annual UN-Water Zaragoza Conference 
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2012/2013, 2017 in Molnar et al. 2017) 

The interview definition is a clear example of relational aspects of cooperation from a practitioner 

that demonstrates shared understandings and values that define the relationship between the states. 

Similarly, the literature definition recognizes the importance of various stakeholders being included in 

the process, while identifying shared understandings and mutual benefits. Through this data analysis, 

I propose a definition of the relational frame for definitions of transboundary water cooperation: 

relational cooperation addresses the process and relationship building between all relevant 

stakeholders, including trust and shared understandings, while working transparently with 

communication to identify and pursue mutually beneficial outcomes.  

4.2.4 The Outcome Frame of Cooperation 

The final frame is the least referenced in the data – outcome cooperation. This is the least referenced 

in both literature and interviews, as well as by both academics and practitioners. Much of the 

literature on cooperation does not define the term ‘outcome’, which is the gap addressed by this 

chapter, nor do they offer metrics to measure the outcomes of cooperation (Mianabadi et al. 2015). 

Furthermore, measures of cooperation most often evaluate a formal process and do not systematically 

assess the outcomes of that process (Earle and Wouters 2015). However, some definitions of 

cooperation, within the international water literature and other fields, include an outcome component, 

such as joint action, mutual goal, fitness benefit, etc. If cooperation is a process to achieve an 

intended outcome, then the frame of outcome cooperation attempts to capture the intended benefits of 

cooperative processes. This frame is particularly relevant to defining effective cooperation, which is 

addressed in the next chapter.  

The key elements identified as part of the outcome frame include: mutual benefit, reduce conflict, 

ecological and environmental change, implementation, adaptation, cost-benefit, outputs, stability, 

infrastructure, sustainable, and use and development. The most commonly coded node is mutual 

benefits. As discussed in the relational frame, ‘mutual benefits’ is an overlapping code. Outcome 

cooperation captures the benefit aspect, while relational cooperation embodies the mutual, shared, or 

equitable distribution of those outcomes. Benefits are not inherently shared, and actors may enter a 

cooperative process with the sole desire to achieve their own outcomes or to free ride on the process. 

Hence, while outcomes are an important aspect, and often a reason for actors to enter cooperation, the 

relational element is equally important. Mutual benefits are often mentioned in definitions, yet what 

those benefits are is often not defined. A few specific outcomes are mentioned specifically in the data 

and are coded as key elements, such as reducing conflict, sustainability, and environmental change; in 
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addition, economic benefits are also included. Reduction of conflict is different from the legal node of 

dispute resolution, as this is the goal of cooperation – to reduce, prevent, or resolve conflict, as 

compared to the legal mechanisms of dispute resolution. For example, Dr. Andrea Gerlak, of the 

University of Arizona, stated that cooperation is “the absence of a lot of conflict. It doesn’t look like 

everyone’s happy, or that people are doing great things together, like building things or collecting 

data together. It is oftentimes expressed or can be seen as the absence of a lot of conflict” (A. K. 

Gerlak 2018). These key elements and other outcomes of cooperation are dependent on context and 

scale and will vary between basins and aquifers. The following word cloud, Figure 20, illustrates the 

most common words used in the implicit and explicit discussions of cooperation within the outcome 

frame. As with the other word clouds, this cloud is based on the full contextual unit and therefore 

includes terms that overlap with other frames of cooperation. 

 

Figure 20: Word cloud of all the text that was coded as within the outcome frame from both the interview and 

literature data. 

So, how do definitions within the outcome frame appear? Within the data, there are nine sources in 

the literature that include explicit direct definitions incorporating outcome framing and five sources in 

the interviews. The following are two examples of outcome framed definitions of transboundary 

water cooperation from both data sources:  

• Interviews: “Well it incorporates at least two parties, maybe more, on an equal basis. Of 

course, the structures behind the actual cooperation, they may be many and in different parts 

of the world and different basins as well. But, it’s mutual cooperation based on trust and 

based on, hopefully, consensus so that one can agree upon about the benefits and these 

outcomes together” (Sallisalmi 2018). 
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• Literature: “The main aim of transboundary water cooperation, apart from crisis and conflict 

prevention, is poverty reduction and resource protection.” (National Federal Ministry for 

Economic Cooperation and Development in Molnar et al. 2017) 

The literature quote defines cooperation based on its aims or outcomes, while the interview definition 

incorporates multiple frames. The idea of mutual cooperation, consensus, and equal standing all stem 

from the frame of relational cooperation, while the benefits and outcomes come from the outcome 

frame of cooperation. From this data analysis, I propose that the frame of outcome cooperation be 

defined as the benefits, goals, actions, or specific outputs of cooperation. This can include inequitable, 

unilateral, or mutual benefits, as defined by the parties or by international water law and norms, 

achieved through joint action.  

4.3 The Four Frames of Cooperation 

This chapter presents the four frames of transboundary water cooperation as determined through the 

frame analysis of the key elements in the definitions, measures, and discussions of cooperation in the 

literature and the interviews. The four frames – legal, institutional, relational, and outcome – are the 

core aspects that are needed for full transboundary water cooperation. Therefore, I have incorporated 

the ideas behind these frames into a general definition of transboundary water cooperation. I am 

proposing that transboundary water cooperation be defined as interactions between actors over 

shared waters that result in establishing mutually beneficial outcomes through a decision-making 

process; this process could include formal and informal legal and institutional mechanisms 

depending on the scale and context. This definition, like most general definitions, is broad and 

relatively generic, which makes it applicable to many situations, yet this is also a limitation. Hence, 

this definition is meant to accompany the Four Frames of Transboundary Water Cooperation. This 

framework aims to provide a greater depth and nuance to the definition that incorporates the four 

frames. The legal and institutional frames are quite clear in the definition as the formal and informal 

structures in place to further cooperation. The relational frame is embodied through the idea of 

mutually shared benefits as well as the decision-making process. The outcome frame is also captured 

in the idea of beneficial outcomes. Each of these frames can be identified within a cooperative 

process, or perhaps as missing from a cooperative process. The key elements of each frame can help 

users identify what aspects of their cooperative processes fit within each frame. See the following 

diagram, Figure 21, for a visual representation of the Four Frames of Transboundary Water 

Cooperation framework. In this diagram, the four frames are defined as aspects of transboundary 

water cooperation with example key elements listed for each frame. What mechanisms, relations, or 

outcomes are needed or exist in a particular basin or aquifer depend on scale and context; the key 
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elements provided are examples to help the user further understand what each frame represents.  

 

Figure 21: Initial Four Frames of Cooperation. This depicts the four frames of cooperation and provides 

examples of key elements.  

To illustrate the framework, let us examine a brief example, drawing from the background provided 

in Chapter 2, where SDG Indicator 6.5.2 was calculated for Uganda (Section 2.4).  

The Lake Victoria Basin includes Uganda, Rwanda, Burundi, Tanzania, and Kenya; the lake resides 

within Uganda, Tanzania, and Kenya. In 1999, the East African Community (EAC) was established 

between the basin states. Under the regional agreement, the three lake area states signed the Protocol 

for Sustainable Development of Lake Victoria Basin in 2003, which created the Lake Victoria Basin 

Commission. Considering the transboundary water cooperation on Lake Victoria, we can clearly see 

that this cooperative process has both legal and institutional components. The legal frame is addressed 

by the regional EAC agreement and the protocol, and the institutional frame includes the EAC 
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Community and the basin commission. If a deeper analysis of the cooperation at Lake Victoria was 

within the scope of this work, we could identify specific legal and institutional mechanisms that 

further provide support for the inclusion of the two frames in the definition of transboundary water 

cooperation in the basin. Outcomes have been identified more generally by the protocol for 

sustainable use and management of the basin and more specifically in the joint projects developed 

through the basin commission, such as the Lake Victoria Environment Management Programme 

(LVEMP) I and II. The LVEMP II set joint objectives to improve the management of the lake and 

addresses pollution hotspots for the benefits of the communities that depend on the lake (Lake 

Victoria Basin Commission 2016). The joint project’s objectives highlight one example of outcomes 

determined by the riparian members of the basin commission and donors. The relational aspect of the 

cooperation in the basin is difficult to determine here given the brief survey (Box 5) of cooperation; 

however, we can speculate that there are shared understandings and common goals identified between 

the stakeholders, given the types of outcomes developed in the LVEMP. This example is not meant to 

dive into the transboundary water cooperation within the Lake Victoria Basin, but it aims to illustrate 

how the framework can be used to identify the various frames within a cooperative process and 

potentially identify elements that could further transboundary water cooperation. With this 

framework, I am not aiming to pass value judgment on a cooperative process, but merely to provide a 

definition for clarification and consistent conceptualization of transboundary water cooperation.  

Transboundary water cooperation, with its rise in the international agenda, is being promoted as a 

means to improve water management and sustainable development. However, as several researchers 

have shown, particularly the London Water Research Group, not all cooperation can be qualified as 

good, nor all conflict as bad (See Zeitoun and Mirumachi 2008; Zeitoun, Mirumachi, and Warner 

2011; Zeitoun et al. 2017; Naho Mirumachi and Allan 2007; Naho Mirumachi 2007). The dichotomy 

between conflict and cooperation perpetuates this view that cooperation in all forms is positive 

(Zeitoun and Mirumachi 2008). This oversimplification of transboundary water cooperation ignores 

the potential for cooperation that is inequitable, unsustainable, or ineffective, and the potential for 

conflict to be constructive in the development of future collaboration rather than maintaining an 

inequitable status quo. Therefore, the definition of transboundary water cooperation presented in this 

framework is neutral. Depending on the basin or aquifer and the scale and context, the four frames of 

cooperation can be interpreted as positively or negatively contributing to equitable and sustainable 

transboundary water cooperation. For example, there may be a lack of trust or a strong power 

differential creating an unequal relationship between riparian stakeholders that is contributing 

towardsthe negative interpretation of cooperation in the relational frame. Cooperation is a neutral 
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term and it is a process that can be constructive or destructive, as defined by Zeitoun et al. 

(forthcoming 2020). The authors identify types of cooperation that fall within the categories of 

constructive or destructive cooperation. Constructive cooperation promotes and aids reaching an 

equitable arrangement, whereas destructive cooperation includes actions that move cooperation away 

from being equitable (Zeitoun et al. forthcoming 2020). These types of cooperation fit within the Four 

Frames of Cooperation, given the framework’s neutrality and the potential to evaluate each of the 

four frames of cooperation from a positive or negative perspective in terms of the ability of a frame to 

achieve equity. This can be influenced by many factors and has the potential to change over time. I 

have identified two main categories from the interviews and literature that influence transboundary 

water cooperation: scale and context.  

4.3.1 Influential Factors on Transboundary Water Cooperation  

Transboundary water cooperation is place-based. As discussed in Section 1.5.2.1, place is a way of 

understanding the world (T. Cresswell 2015), and this understanding of a place and the way we think 

about a place impacts the formation and structure of cooperation, as well as what elements of 

cooperation are relevant for a particular place. While there are many aspects, such as social and 

cultural constructions, that affect the ideas of place and its relationship to cooperation, two main 

categories have been identified from the interview and literature data that influence transboundary 

water cooperation in the context of the Four Frames of Cooperation – scale and context.  

4.3.1.1 Scale 

Scale, like place, is a social construction through political processes that establish a hierarchy of 

scales (Graddy 2011). Scale is the territorial delineation of a biological or ecological landscape or of a 

social, political, or economic entity, which incorporates the spatial dimension into transboundary 

water cooperation. In the case of transboundary water cooperation, scale is separated into the 

geographic scale and governance scale. Shared waters, particularly river systems, are hierarchical and 

nested in nature, with smaller tributaries draining a landscape and converging into larger rivers 

flowing to a common outlet at an inland body of water, sea, or the ocean; see Figure 22 for an 

example of the nested sub-basins within the Columbia River basin. The geographic extent of these 

nested basins and sub-basins corresponds to the geographic scope of transboundary water 

cooperation. Groundwater, given its complexities, does not neatly align with the idea of nested 

hierarchical scales, unlike surface water; however, geographic extent, recharge and discharge areas, 

and the potential for interconnectedness both vertically and horizontally in the subsurface affect how 

scale is perceived and applied to cooperation over shared groundwaters. The scale of governance 
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embodies political geography’s understanding and inclusion of power: the international system, 

supranational organizations, nation-states, regional governments, city, community, and local scales. 

Like the nested hierarchy of the geographic scales, governance scales are generally perceived based 

on physical size and power, where larger size is equated with greater power (Graddy 2011). This view 

can devalue cooperation occurring at smaller scales. Conventionally, we associate large geographic 

scales – like river basins – with higher governance scales, such as the nation-state or international 

organizations. However, when conceptualizing transboundary water cooperation using the Four 

Frames of Cooperation, the geographic and governance scales should not be considered as linked, but 

rather evaluated with respect to cooperation in their own right. Furthermore, global politics and the 

rise of institutionalism and the global civil society are changing the thinking on conventional nested 

hierarchical scales. The powers that have traditionally been maintained by the states are shifting to 

international organizations, regional and community levels, along with non-state actors and civil 

society (Bulkeley 2005). This change is helping to decouple the geographic scale and the governance 

scale in transboundary water cooperation, while ideally encouraging the inclusion of non-state actors 

into transboundary water cooperation processes.  
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Figure 22: Example map illustrating the hierarchical nested nature of transboundary river basins. This map 

shows the Columbia River Basin with on the sub-basins – the Willamette River.  The Willamette River can be 

further broken down into its own sub-basins (not depicted here).  

Scale is a key aspect of international water law, more commonly identified as geographic scope (Su 

2014). For example, Wouters (2013) uses scope as one of five measures for analyzing the operation 

and effectiveness of transboundary water management.  She defines scope as determining the 

“geographical and hydrological parameters or limits of the treaty’s application by defining both the 

water resources governed and the states eligible to participate” (Wouters 2013). Without defining the 

scope of an agreement, it is difficult to cooperate effectively (Wouters and Chen 2013). Often, the 

legal scope is expanded to include issue areas covered by the agreement. However, with respect to the 

Four Frames of Cooperation, I am using the conceptualization provided by Wouters (2013) in 

defining scope by the geographic and governance stakeholder limits.  Therefore, I am proposing to 

utilize two types of scale, presented in the above paragraph – geographic and governance – within the 

Four Frames of Cooperation. How the geographic and governance scales are defined for a particular 
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shared water will impact the format and function of the cooperative process. This will be apparent in 

what frames of cooperation the shared water has, as well as the types of key elements found within 

those frames. Let’s consider a brief example where we are defining the cooperation between India 

and Bangladesh over the Ganges. This is occurring at a sub-basin wide geographic scale and nation-

state governance scale. This compares to defining the cooperation between the twin cities of Nogales 

in Arizona, USA and Sonora, Mexico, which share piped water across the border. Cooperation, in this 

case, is at the point geographic scale and the local governance scale. The frames that comprise 

transboundary water cooperation in each of these cases may differ due to the scale, as will the key 

elements that define each of the frames. Therefore, when using the Four Frames of Cooperation to 

define transboundary water cooperation, we must be aware of the geographic and governance scales, 

and how these have shaped the process of cooperation. This will affect our ability to interpret the 

definition and the level of transboundary water cooperation as it relates to scale.  

4.3.1.2 Context 

Similar to scale, which could arguably be included as an aspect of context, context also influences 

how the definition of transboundary water cooperation will differ in various shared waters. In 

addition, context affects how key elements are represented within the Four Frames of Cooperation. It 

may seem glaringly obvious to mention context as an influential factor on transboundary water 

cooperation; however, I believe it is particularly important given that context has the ability to shape 

and transform the structures and functions of cooperation. Contextual explanations of cooperation are 

difficult to systematize, as they cover a broad range, which is why they have only rarely been 

considered when accounting for cooperation (Lindemann 2008). Generally, power, interest, and 

knowledge-based arguments are presented in the study of cooperation (Lindemann 2008). While this 

dissertation does not conduct a systematic evaluation of contextual factors influencing cooperation as 

Lindemann suggests, I do assert that context should be considered in the defining and evaluation (see 

Chapter 6) of cooperation in the context of the Four Frames of Cooperation.  

Most commonly, context includes geography, hydrology, climate, and politics. Le Marquand (1977) 

identifies hydrological, economic, foreign policy, and domestic dimensions of shared water resources. 

Other authors have addressed context in their work – some examples: Conti (2014) includes previous 

water cooperation as an enabling factor for transboundary water cooperation; Kistin (2007; 2009) 

reminds readers that the historical context that goes beyond treaties and agreements needs to be 

included in regime formation and implementation; and Chokkakula (2018) identifies three enabling 

factors for cooperation – institutions, political relations, and the historical and geographical context. 
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In terms of how these contextual factors influence the definition of cooperation through the Four 

Frames, each basin’s unique context will help determine the appropriate key elements to define the 

four frames or it may hinder the fulfillment of all four frames. For example, the upstream and 

downstream positioning of riparians in a basin has the potential to create incentives and disincentives 

for cooperation, altering the types of outcomes established between the parties or potentially creating 

a power imbalance resulting in low trust in the relational frame of cooperation. The Indus River 

Treaty provides a clear example of how the geography of the river influenced the division of 

tributaries between India and Pakistan. Some scholars believe this geographical division has led to 

increased resilience of the treaty and cooperation between India and Pakistan despite the tumultuous – 

often hostile – political relationship between the states (Chokkakula 2018; Iyer 2007). In this brief 

example, we can see the intersection of geographic, historical, and political aspects of context within 

transboundary water cooperation through the Indus River Treaty and the three frames it addresses– 

legal, relational, and outcome.  

Within the most commonly included areas of context presented above, there are several specific 

contextual factors that appear in the data and are worth discussing briefly here: meanings of water, 

variability, risk, and international donors and organizations.  

First, one of the challenges at the core of cooperation is reconciling different meanings of water and 

its use. Because of the unique context each actor or stakeholder is part of in a cooperative process, 

there is the potential for differing and contested meanings of water (Aggestam 2015; Mollinga 2008). 

The competing understandings, positions, and interests have the potential to inhibit or promote 

cooperation, affect relationships, steer the legal and institutional mechanisms developed, and 

determine the outcomes. In the data, both the literature and interviewees stressed the importance of 

developing common understandings on a shared resource; this could range from a shared hydrologic 

or technical model of the resources (i.e. watershed model or conceptual model of an aquifer) to more 

abstract shared values and beliefs over water (i.e. the Four Worlds Framework for understanding 

needs (A. T. Wolf 2010a; 2017)). Identifying common problems and understandings of a shared 

resource has significant potential to influence water diplomacy during negotiations, but also 

transboundary water cooperation. Shared meanings of water’s influence on cooperation is captured by 

the relational frame of cooperation in the Four Frames of Cooperation.  

The next contextual factor that is called out in the data is variability. Flow and supply variability, 

particularly due to climate change, is an influential factor on cooperation. Flow variability and supply 

variability fall within the categories of hydrological and climate context mentioned in the previously, 
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but are worth mentioning explicitly here, as they stood out in the data. Studies have shown that 

changes in flow can impact the stability of cooperative arrangements (Bhaduri et al. 2011), as well as 

drive cooperation to occur (A. Dinar et al. 2010; S. Dinar et al. 2015). While higher variability in 

precipitation volume and timing is expected with climate change, this increased variability is likely to 

increase cooperation, up until a threshold, after which it has the potential to encourage non-

cooperative or unilateral behavior (S. Dinar et al. 2015; Intelligence Community Assessment 2012). 

We also know that the potential for conflict can increase if there is a rapid environmental change and 

not enough institutional capacity to absorb the change (A. T. Wolf, Yoffe, and Giordano 2003). 

Therefore, the risk of variability has the potential to encourage elements within the legal, institutional, 

and relational frames of cooperation, in the interest of preventing future conflict. Furthermore, the 

relational frame, I believe, will be particularly important as basin and aquifer management adapts 

from conventional command-and-control management that is reliant on predictability to more 

adaptive management. Trust, communication, and relationships will be vital aspects in the capacity 

for states and other stakeholders to address future variability. Like variability, risk also drives 

stakeholders’ willingness to cooperate (and is mentioned in the data). Subramanian et al. (2012; 2014) 

have studied perceived risk and risk reduction and their impact on cooperation. Perceived risk is 

defined as the perception that cooperation could lead to a state’s harm, including the loss of 

something of value or the political future of the state (Subramanian, Brown, and Wolf 2012). 

Therefore, to encourage participation in cooperation, states and other stakeholders must see a 

reduction of the perceived risk. The authors further define categories of risk (See Subramanian, 

Brown, and Wolf 2014), but ultimately, these are heavily dependent on the context of the basin or 

aquifer. One example mentioned several times in the data, particularly in the interviews, is the risk of 

re-negotiation. The interviewees explained that states needed legal and institutional mechanisms to 

establish a formal structure of cooperation that aimed to prevent the need for re-negotiation under 

changing conditions. The Jordan River Basin was given as an example where the risk of re-

negotiation factored into the development and negotiation of the Treaty of Peace in 1994 for the 

Jordan River between Jordan and Israel. The historical and political context in the basin has 

contributed to the low trust in the relational frame of cooperation. This contributes to a perceived risk 

of re-negotiation in the future, highlighting the need for clearly defined mechanisms allocating water 

between the countries.  

Lastly, the final contextual factor that was called out in the data is the role and influence of 

international donors and organizations in promoting, developing, and maintaining transboundary 

water cooperation. International organizations and donors play an important role in helping to 



126 

facilitate cooperation as third parties (Albrecht et al. 2018). In addition, regional frameworks also 

help to provide incentives for cooperation (Bakker 2009). International donors and financial 

institutions can provide funding or compensation to encourage unwilling participants into the process 

(Bernauer 2002). Furthermore, they can foster cooperation through the funding and implementation 

of transboundary water projects, infrastructure, and institutions (Blumstein 2017). In defining 

cooperation, particularly with reference to context, we need to consider how these third parties 

influence the key elements of cooperation that are developed within the Four Frames of Cooperation. 

Depending on the context, key elements encouraged and supported by donors and international 

agencies may be appropriate for the basin or aquifer, or they could be adapted to better fit the context 

and needs of the shared waters and its stakeholders, rather than that of the donors or international 

organizations. For example, Lautze and Giordano (2005) note that water cooperation in Africa is 

heavily influenced by external actors, which may have the tendency to diminish organic development 

of cooperative processes. Similarly, Soliev et al. (2015) argue that the arrangements brokered by 

donors in the Aral Sea basin did not engage with the larger picture, leading to a simplification of 

issues and potentially a decline in cooperation. Several interviewees acknowledged that there can be a 

conflict between donor-driven and state-driven needs for a cooperative process, particularly when a 

project is being funded by third parties. Continued financing of cooperative processes or 

transboundary projects was also brought up as an influence on cooperation by interviewees, both as a 

positive aspect and as a negative aspect. Funding of full projects by third parties can help to break 

political barriers and encourage trust between stakeholders sharing a water body (Chen, Pernetta, and 

Duda 2013); however, several practitioners in particular noted that donor funding is not a reliable 

source for long term cooperative processes. Without adequate financial support from the shared water 

body’s stakeholders, cooperative processes are often less effective or evaporate over time without 

continued third party support. This discussion is not meant as a criticism of the influence of donors 

and international agencies, but rather to encourage critical analysis when we define cooperation using 

the Four Frames of Cooperation, in order to better identify the key elements established within the 

context of the basin or aquifer and those that may serve the needs of third parties. By understanding 

this distinction, we may be better able to understand the role of third parties in cooperation and 

encourage more fit-for-context elements of cooperation. The developing world has had significantly 

more external pressure and influence from third parties than the cooperative processes in developed 

countries, which have been typically spurred by internal forces (Rogers and Hall 2003); this could 

have had an impact on the types of key elements of cooperation established within the Four Frames. 

Therefore, further studies considering the intersection of third parties – such as donors and 
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international organizations – with context and the formation and effectiveness of cooperation are 

needed.  

4.4 In Conclusion 

This chapter presents the Four Frames of Cooperation as a framework for defining cooperation in 

order to answer sub-research question 1: What are the core elements that comprise transboundary 

water cooperation? How do they combine to establish a clear definition within the literature and with 

practitioners? This framework defines transboundary water cooperation as interactions between 

actors over shared waters that result in establishing mutually beneficial outcomes through a 

decision-making process; this process could include formal and informal legal and institutional 

mechanisms depending on the scale and context. In order to make this broad and general definition 

more easily applicable and usable for defining cooperation, it separates cooperation into four frames – 

legal, institutional, relational, and outcome. All four frames are represented in the above definition of 

transboundary water cooperation; however, not all cooperative processes may have all four frames. I 

am arguing that for full transboundary water cooperation to exist, all four frames of cooperation 

should be represented at the appropriate scale for the context of the shared basin or aquifer. 

Cooperation in this framework is neutral. It does not aim to pass a value judgment or to evaluate the 

cooperation occurring (this is the goal of the next two chapters). It merely attempts to create a clear 

method for consistently defining cooperation, while allowing for differences in scale and context. 

Figure 25 summarizes the full Four Frames of Cooperation and provides examples of key elements in 

the four frames and how these can vary with scale or context.  
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5. DEFINING EFFECTIVENESS FOR TRANSBOUNDARY WATER COOPERATION 

5.1 Introduction 

Chapter 4 sets out to define transboundary water cooperation. It develops the Four Frames of 

Cooperation, which is a neutral framework for developing an explicit explanatory definition of 

transboundary water cooperation in a particular context at a particular scale. It presents a generalized 

definition of transboundary water cooperation: interactions between actors over shared waters that 

result in establishing mutually beneficial outcomes through a decision-making process; this process 

could include formal and informal legal and institutional mechanisms depending on the scale and 

context. However, as mentioned in Chapters 1, 3, and 4, cooperation is often identified as ‘good.’ Any 

cooperation is ‘good.’ But what does good mean? This assumption tends to ignore the actual 

outcomes and effects of cooperation (and conflict). Cooperation does not always establish the benefits 

it is expected to, and in fact, it can contribute to inequality and unsustainable use of the shared 

resource (Elizabeth J. Kistin 2007). Therefore, we need to begin evaluating cooperation to determine 

if it meets expectations, leads to improved management, reduced conflict, etc. (Daoudy and Kistin 

2008). Ultimately, is the cooperation effective? When we initially think of effective, the 

understanding that comes to mind is that there is a visible measurable impact. In the literature, 

effectiveness is often seen as the ability to solve the problems that initiated the actors to enter into a 

cooperative process or establish a regime. However, when we look closer at what this actually means, 

we see that “effectiveness emerges as an elusive concept. It can mean a number of different things 

and some of its meanings require normative, scientific, and historical judgments” (Young and Levy 

1999). Determining what effectiveness means in the context of transboundary water cooperation, 

therefore, requires careful examination. This chapter aims to address sub-research question 3: How is 

effective transboundary water cooperation defined within the literature and with practitioners? By 

identifying how effective cooperation is perceived in the literature and with the sample of expert 

interviewees, we can begin to develop a definition of effectiveness that can be used to better 

distinguish if cooperation is in fact ‘good’ by determining if it is effective. To answer this question, 

this chapter presents a review of the literature on general effectiveness and then dives into how the 

term effective is used in the international water literature. Afterward, I present a review of the 

methods used to collect and analyze the data discussed in this chapter. The latter half of the chapter 

discusses the results of the data analysis including identifying aspects of effectiveness and connecting 

how effectiveness fits together with the Four Frames of Cooperation, developed in Chapter 4. A 

model for evaluating the effectiveness of transboundary water cooperation is in Chapter 6.  
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5.2 Overview of General Effectiveness 

As discussed in Section 3.2, international relations literature has contributed significantly to the body 

of literature that conceptualizes and defines cooperation. Similarly, much of the literature on 

effectiveness stems from international relations, particularly from studies on international 

environmental politics, which is concerned with the effects of cooperation (O’Neill, Balsiger, and 

VanDeveer 2004). Regime theory has emerged as a method to explain cooperation in the anarchic 

international system (Daoudy and Kistin 2008; Keohane and Martin 1995). Regimes are understood 

to be a “set of transboundary level principles, norms, rules, and decision-making procedures around 

which actors' expectations converge in a given issue area” (Krasner 1983 in Kranz, Menniken, and 

Hinkel 2010). Most commonly, regimes are discussed in context with international agreements and 

formal institutions; however, regimes can also exist in the absence of agreements (M. A. Levy, 

Young, and Zürn 1995). Under regime theory, institutions are generally seen as the tools to manage 

cooperation over natural resources; this differs from governance, as governance focuses more 

strongly on agent-based approaches to collective problems. These agents are often state actors in the 

case of international environmental problems (Phillips et al. 2006). Scholars have found that 

international regime theory presents a good starting point for explaining transboundary water 

cooperation. For example, Lindemann (2008) defines international water regimes as “sets of implicit 

or explicit principles, norms, rules, and decision-making procedures around which actor’s 

expectations converge in the management of transboundary rivers.” Much of the literature in 

international relations – particularly environmental politics – has historically focused on regime 

formation. There are two primary models of regime formation – utilitarian and power-based models. 

Utilitarian models of regime formation focus on states as rational actors who will work to reach an 

agreement for feasible joint gains if they are within a distinct zone of agreement. Institutions 

constructed, in this view, are unproductive, and states will work to realize the mutual benefits while 

keeping transaction costs low (Young 1989). On the other hand, the power-based model is based on 

realist perspectives, where cooperation is unlikely unless there is a hegemon. Institutional 

arrangements reflect the distribution of power in the system, and therefore, in the establishment of 

potential solutions for collective outcomes. The hegemon, according to realists, is critical for the 

establishment of an international regime or institution at the international level according to 

hegemonic stability theory (Young 1989; Lindemann 2008). Other authors have argued for additional 

theories for regime formation, such as through institutional bargaining (Young 1989); Lindemann 

(2008) proposes a framework for international water regime formation through drivers of power, 

interest, knowledge, and context.  International regimes, ultimately, are formed as a result of 
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international problems, which are context dependent and influenced by human actions. Both the 

context and the problem will affect the possible solutions, including the regime formed (Young 

1999). Therefore, research questions have evolved from regime formation to assess how and why 

regimes succeed or fail – in other words, their effectiveness.  

Despite the considerable efforts on effectiveness research, there is not a comprehensive model for 

defining and measuring the effectiveness of international regimes (S. Schmeier 2013).  There are 

substantial differences in perspective on whether a regime or institution is successful and whether a 

governance system is effective (Young 2011).  When applied to international regimes, the degree of 

complexity makes defining and measuring effectiveness a challenging task, and therefore what makes 

it effective can vary dramatically (Young 2011; Young and Levy 1999). Generally, there are two 

overlapping approaches to research on effectiveness. First, scholars attempt to determine what 

effectiveness means, along with methods for measuring the effectiveness of institutions (Helm and 

Sprinz 2000; Underdal 2002). The other area of research focuses on identifying and explaining the 

variables that establish the extent to which a regime is considered effective (Underdal 2002; M. Levy, 

Keohane, and Haas 1993). Hence, definitions of effectiveness vary. Broadly, effectiveness is 

understood as the success of the regime or institution (Underdal 1992; 2002; Bernauer 1995; O’Neill, 

Balsiger, and VanDeveer 2004; Young 2011; Helm and Sprinz 2000; Bernauer 2002). This presents 

an issue, as what is meant by success will vary from regime to regime and with context. Therefore, 

effectiveness research is striving to define and establish a valid indicator of success. Previously, 

regime effectiveness was measured by the level of cooperation, which is defined in terms of the 

mechanisms implemented (i.e. enforcement and data exchange) (Underdal 1992; Kay and Jacobson 

1983, 14–18). This method of identifying the level of cooperation is also prevalent in international 

waters literature; however, it is often strictly evaluating whether a mechanism is present in an 

arrangement regardless of its implementation. Similarly, others have been focusing on the procedural 

indicators (Kay and Jacobson 1983, 316–17; Underdal 1992). This trends with the method developed 

to measure arrangements with operational cooperation in SDG Indicator 6.5.2 (see Section 2.4). 

However, these methods are problematic, as we cannot link functions of arrangements nor procedural 

indicators to success or effectiveness, particularly without a clear understanding of what we mean by 

effectiveness. The following Table 16 presents a few definitions of effectiveness from the 

international relations and regime effectiveness literature.  
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Table 16: Example of definitions of effectiveness or effective regimes in international relations and regime 

effectiveness literature.  

Definition Source 

Regime effectiveness is “the extent to which regimes contribute to solving or mitigating the 

problems that motivate those people who create the regime.” 

(Young 2011, 

19854) 

“Effectiveness is a matter of the contributions that institutions make to solving the problems 

that motivate actors to invest the time and energy needed to create them.”  

(Young and Levy 

1999, 3) 

“In a common-sense understanding, a regime can be considered effective to the extent that it 

successfully performs a certain (set of) function(s) or solves the problem(s) that motivated its 

establishment.” 

(Underdal 2002, 4) 

“Successful institutions, in a very comprehensive sense of success, are those that (1) change 

the behavior of states and other actors in the direction intended by the cooperating parties, (2) 

solve the environmental problems they are supposed to solve, and (3) do so in an efficient 

and equitable manner.” 

(Bernauer 1995, 

358) 

“...effectiveness is a function of structural constraints and opportunities and of the strategic 

choices of the actors involved.” 

(O’Neill, Balsiger, 

and VanDeveer 

2004, 163) 

 

As seen in the definitions in Table 16, effectiveness is an elusive concept (Young and Levy 1999). 

Many of these definitions are vague or perhaps elegant in their simplicity, but difficult to use as an 

analytical tool (Underdal 2002), particularly when different historical, political, and environmental 

aspects are considered, changing their meanings. Young and Levy (1999) attempt to capture this 

variability by defining several different approaches to effectiveness: problem-solving, legal, 

economic, normative, and political. The problem-solving approach reflects much of the literature on 

effectiveness in that it argues that regimes develop as a result of a particular problem. Therefore, 

intuitively, effective regimes eliminate or alleviate the problem, but this definition is difficult to 

meaningfully apply (Young and Levy 1999). The legal definition of effectiveness is measured based 

on the degree to which legal obligations are adhered, including policies developed or implemented 

and rules complied with (Young and Levy 1999).  Like the problem-solving approach, this presents 

challenges, as legal compliance does not equate to positive impacts. The economic approach 

incorporates the legal definition with efficiency – does the regime have compliance within the lowest 

transaction costs (Young and Levy 1999).  Again, this approach has the same limitations as the legal 

definition, as the most economically efficient regime does not necessarily result in positive impacts. 

The normative approach is probably the least considered by scholars, as it is difficult to measure. This 

definition is based on normative principles, such as “fairness, justice, stewardship, participation, etc.” 

(Young and Levy 1999). Lastly, the political approach to effectiveness considers international 

problems as a result of the “constellation of actors, interests, and institutions or behavioral 

complexes” (Young and Levy 1999). Therefore, a regime is considered effective if actors change 

their behaviors and actions towards achieving solutions to the joint problem. It does not consider 
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whether specific actions are complied with, nor if the problem actually gets solved. I believe that 

these approaches to effectiveness definitions are an important means to conceptualize the variations in 

how effectiveness can be defined, which will be adapted in the following model (see Chapter 6) for 

evaluating effective transboundary water cooperation.  

Despite these challenges and the variability present in definitions of effectiveness, there is agreement 

on how this problem of defining effectiveness is conceptualized. Both Underdal (1992; 2002) and 

Bernauer (1995) separately identify the three core questions which a framework studying regime 

effectiveness must address. If effectiveness is the resolution of a problem, essentially the success of 

the regime, then to evaluate the effectiveness, the progress must be compared to some standard of 

success. Therefore, Underdal (1992, 228–29) summarizes this issue as “(i) What precisely constitutes 

the object to be evaluated? (ii) Against which standard is this object to be evaluated? (iii) How do we 

operationally go about comparing the object to our standard; in other words, what kind of 

measurement operations do we have to perform in order to attribute a certain score of ‘effectiveness 

to a certain object (regime)?” (emphasis in original). Bernauer (1995, 335) similarly suggests, “The 

concept of institutional effects raises three questions: Which outcomes do institutions affect and 

which of these outcomes should analysts focus on? How can these outcomes be evaluated in terms of 

institutional success or failure? Which measurement operations are required to assess the effect of an 

institution?”. The phrasing of these two sets of questions represents the two approaches to research on 

effectiveness, explained in the previous paragraph. Underdal (1992) exemplifies the approach towards 

defining what effectiveness means as the dependent variable, while Bernauer’s (1995) perspective 

approaches effectiveness through the analysis of the independent variables that explain whether, and 

to what extent, a regime is effective. This dissertation is aiming to evaluate and define effectiveness, 

and therefore, aligns more closely with the questions prompted by Underdal (1992; 2002). 

In terms of the object to be evaluated, the regime would be the obvious answer; however, there are 

distinct elements of the regime and regime formation process that will affect what is being evaluated 

and the data that is available. The formal output of a decision-making process is the “norms, 

principles, and rules constituting the regime itself” (Underdal 2002, 5).  This differs from the results 

stemming from the implementation and adoption of this regime – or the outcomes and impacts 

(Underdal 2002). The outcomes are the changes in human behavior and result from “whether the 

operation of a regime causes one or more of its members … to alter their behavior, either by doing 

things they would not otherwise have done or by terminating or redirecting prior patterns of behavior” 

(Young 1994, 145). This is linked to compliance and the extent that actors conform with provisions 
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and mechanisms agreed upon in a treaty or other arrangement (R. B. Mitchell 1994). Impacts, on the 

other hand, are the physical changes in the environment – the ultimate goal or interest of the regime 

(Underdal 2002). Underdal (2002) proposes that these three elements are part of a chain of events and 

represent stages of the regime over time, see Figure 23. The output results from the end of the regime 

formation, then actors adjust their behavior, resulting in outcomes, which are followed by the impact 

on the bio-physical environment (Underdal 2002).   

 

Figure 23: Stages of regime effectiveness including output, outcome (which differs in definition from the 

outcome frame), and impact. This figure is adapted from Underdal 2002.  

Determining the standard with which to evaluate the object has several considerations. First, within 

the impact, scholars have two predominant understandings of what effectiveness means – goal 

attainment or problem-solving (S. Schmeier 2013). This will affect the standard that the impact is 

evaluated against. Goal attainment focuses on “the extent to which a regime’s (stated or unstated) 

goals are attained over time” (Young 1994, 144; S. Schmeier 2013). Goals established by a regime 

can be vaguely defined or not feasible to measure, making them often impractical standards of 

evaluation (S. Schmeier 2013; Andresen, Skjaerseth, and Wettestad 1995). Alternatively, other 

scholars are considering the standard to be eliminating or alleviating the problem that the regime was 

established to solve (Young and Levy 1999). Casually, goal-attainment and problem-solving may 

seem identical; however, there is a clear distinction. Goals established by the regime may not solve or 

resolve the problem that spurred regime formation. The problem-solving approach remains focused 

on the original problem regardless of the goals established by the regime. In reality, this distinction 

may limit the interpretation of effectiveness, as it could consider the adaption of a regime to be 

ineffective.  Therefore, I propose that both elements are needed for standards of evaluation.  

Second, several scholars have developed a standard of evaluation based on points of reference to 

determine the relative improvement created by the regime or a comparison with the good or ideal 

solution (Underdal 2002). The state of the regime can be compared to the collective optimum, which 

Output
(regime formation)

•Level 1: The 
international 
agreement is signed.

•Level 2: Domestic 
measures are taken.

Outcome
(regime implementation)

•Measures are in 
effect, and target 
groups adjust.
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Impact

•Nature reponds to 
changes in human 
behavior.
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is the “one that accomplishes, for the group of members, all that can be accomplished – given the 

state of knowledge at the time” (Underdal 2002, 8). Alternatively, this could be compared with the 

counterfactual – either the no-regime counterfactual, which is the hypothetical state if there was no 

regime in place (Young 2011; Underdal 2002; 1992) or the baseline counterfactual, which is the 

hypothetical situation if the previous rules, norms, and principles had remained in place (Underdal 

2002; 1992). Young (2011) proposes that effectiveness (E) is the difference of the actual performance 

(AP) from the no-regime counterfactual (NR) divided by the collective optimum (CO) from the no-

regime counterfactual.  

𝐸 =  
𝐴𝑃 − 𝑁𝑅

𝐶𝑂 − 𝑁𝑅
 

However, this equation, while useful in its representation of effectiveness, is difficult to measure and 

quantify.  

The final consideration plaguing the conceptualization of effectiveness, as discussed above, is the 

attribution of a certain score to a regime. This question is immensely complex and research efforts 

seem to be focused on the previous two questions. Underdal (1992; 2002) proposes that for their 

research, the effectiveness will be accounted for at the ordinal level – or the success or failure of the 

regime in its problem solving along the distance to the collective optimum. Miles et al. (2002) present 

a discussion of operational measurement as well as a thorough discussion of the challenges, which are 

too extensive to be discussed here.  

While effectiveness research has occurred most extensively in international relations, with respect to 

regime theory and international environmental politics, it has also been used within the international 

water literature, which is outlined in the following section.  

5.3 Effectiveness in the Transboundary Water Literature 

The terms effective and effectiveness are used regularly throughout the international and 

transboundary water literature. Like cooperation, effective is used in the common-sense use of the 

term – without defining it. Intuitively the reader is interpreting the conventional uses of the terms 

along the lines of the dictionary definition. Merriam-Webster defines effective as “producing a 

decided, decisive, or desired effect; impressive, striking; being in effect, operative; actual; or ready 

for service or action” (Merriam-Webster 2019b). This conventional use of the term, again like 

cooperation, can make academically defining effectiveness in the context of key transboundary water 

concepts difficult, as the word is commonly used and understood. The use of effective and 
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effectiveness has become increasingly more prevalent in international water literature over the last 

two decades. Much of it draws from the international relations and regime theory literature discussed 

in Section 5.2. Effective water governance, treaty effectiveness, effective management, effective 

water sharing, and effective river basin organizations (RBOs) or institutions are some of the 

commonly used terms, in addition to effective cooperation. The following Table 17 provides a few 

examples of definitions of effective or effectiveness in the context of common international water 

concepts. In structure, these definitions seem to follow the two general approaches to effectiveness 

research in international relations (Section 5.2). Most of the definitions listed in Table 17 are 

approaching effectiveness by attempting to determine the independent variables that establish the 

extent of effectiveness, while the example from Brochmann (2012) attempts to define treaty 

effectiveness. This definition also incorporates problem-solving and an overall goal of increasing 

cooperation (Brochmann 2012). In order to look more closely at how effectiveness is used in the 

water literature, the following subsections present three examples defining and/or measuring effective 

water governance, treaty effectiveness, and RBO effectiveness. The goal of examining several 

examples of effectiveness in the water literature is to see if there are common structures or examples 

that we can draw from when developing the definition and method of evaluation for effective 

transboundary water cooperation.  

Table 17: Example of definitions of effective or effectiveness relative to standard terms in the international 

waters literature.  

Term Definition or Description Source 

Enhancing the 

effectiveness of 

water governance 

Principle 1: “Clearly allocate and distinguish roles and 

responsibilities for water policymaking, policy 

implementation, operational management and regulation, and 

foster co-ordination across these responsible authorities.” 

 

Principle 2: “Manage water at the appropriate scale(s) within 

integrated basin governance systems to reflect local 

conditions, and foster co-ordination between the different 

scales.” 

 

Principle 3: “Encourage policy coherence through effective 

cross-sectoral co-ordination, especially between policies for 

water and the environment, health, energy, agriculture, 

industry, spatial planning, and land use.” 

 

Principle 4: “Adapt the level of capacity of responsible 

authorities to the complexity of water challenges to be met, 

and to the set of competencies required to carry out their 

duties.” 

 

12 OECD Principles 

on Water Governance 

(OECD 2015, 9–10) 

Treaty 

effectiveness or 

“The effectiveness or success of these treaties can be assessed 

in at least two ways: (1) the degree to which a treaty resolves 

(Brochmann 2012, 

144) 



136 

Term Definition or Description Source 

success a specific issue that it is designed to solve, and (2) the degree 

to which it increases subsequent water cooperation more 

generally.” 

RBO 

effectiveness 

RBO efficiency and effectiveness are dependent on:  

• “A treaty and agreement for cooperation.” 

• “The principle of water sharing.” 

• “The principle of integrated planning.” 

• “An adaptable management structure.” 

• “A conflict resolution mechanism.”  

 

 

(Komakech, Jaspers, 

and van Der Zaag 2007 

in Do Ó 2012, 785) 

Treaty 

effectiveness 

“In order to analyze the operation and effectiveness of these 

treaties and MoUs, this article will look at five core elements 

used to evaluate the legal aspects of transboundary water 

regimes: scope, substantive rules, procedural rules, 

institutional mechanisms, and dispute settlement 

mechanisms.” 

(Liu 2015, 360) 

Effectiveness of 

water governance 

“Effectiveness of water governance relates to the contribution 

of governance to defining clear sustainable water policy goals 

and targets at different levels of government, to implement 

those policy goals, and to meet expected objectives or 

targets.” 

(OECD 2018, 5) 

Effective 

transboundary 

water sharing 

“Efficient and effective transboundary water sharing should 

be based on four guiding principles: coordination and 

cooperation, interdisciplinary analysis, watershed, and river 

basin planning, and adaptive management.” 

(Environmental and 

Water Resources 

Institute 2012, 2) 

Effective water 

management 

“Effective water management relies on a wide range of 

institutions and actors playing distinct but inter-connected 

roles. Coordination and cooperation are essential to ensure 

effective water management, health protection, and 

sustainable development. Good water policies implemented 

by nationally tailored water legislation and other tools can 

facilitate coordination and help governments achieve their 

water management objectives.”  

(FAO Legal Office 

2009, 16) 

 

5.3.1 Effective Water Governance 

In 2003, the Global Water Partnership (GWP) commissioned a Technical Background Paper, 

Effective Water Governance, that aimed to present a discussion of governance and how it is relevant 

to the water management sector (Rogers and Hall 2003). As an organization, the GWP is tasked with 

the promotion and knowledge development of integrated water resources management (IWRM). This 

paper aimed to increase knowledge and understanding of governance in the water sector, in order to 

support the changes and policies required to support IWRM. This discussion of water governance has 

an emphasis on domestic waters, but does not exclude internationally shared waters. Despite the title, 

the main emphasis of the paper is not on effectiveness, but rather it begins with a discussion of 

governance and the particulars of water governance. The authors define water governance as “the 
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range of political, social, economic, and administrative systems that are in place to develop and 

manage water resources, and the delivery of water services at different levels of society” (Rogers and 

Hall 2003).  This is one of the most frequently cited definitions of water governance, and this paper 

introduces the concept of ‘effective water governance’ (Villholth et al. 2018). Rogers and Hall (2003) 

argue that it is important for attributes that make water governance effective to be identified; 

however, they recognize that there is ‘no single model of effective governance’. In order for 

governance to be effective, a governance system must be reflective of context – including the social, 

economic, and cultural factors of a basin, aquifer, or state.  

Ultimately, the authors provide a descriptive list of attributes that are considered central for having 

effective water governance. These are separated into two groups – approaches to governance and the 

performance and operation of governance systems (Rogers and Hall 2003, 26–29):  

Approaches to Effective Governance 

• Open and transparent: For a governance system to be effective, its institutions should work 

in an open and transparent manner. Policy decisions should be transparent to both actors in 

the process as well as stakeholders and the greater public.  

• Inclusive and communicative: All levels of government should be inclusive with respect to 

participation in the development and implementation of policies.  

• Coherent and integrative: Policies should be coherent and integrate across borders and 

sectors. In addition, governance should integrate traditional users and their needs in policy 

with the other potential users and sectors that have previously been separate.  

• Equitable and ethical: There needs to be equity between various users and interests.  The 

principles of equity should be context specific.  

Performance and Operation for Effective Governance Systems 

• Accountable: Actors within the governance system, including government, private sector, and 

civil society need to be held accountable to the public and institutional stakeholders.  

• Efficient: Governance systems should minimize transaction costs to achieve political and 

economic efficiency; however, social and environmental efficiency needs to be balanced.  

• Responsive and sustainable: Governance should consider future needs and long-term 

sustainability, while still meeting the needs of the present in a responsive and proportionate 

manner at the appropriate scale.  

These principles for effective governance do not clearly define what effective water governance is, 

but rather present behavioral changes that would need to take place to have the potential for effective 

governance. Given the normative nature of many of these principles, it would be difficult to 

determine, measure, and even evaluate the extent of effectiveness of the governance. However, they 
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do allow for states and other actors to have the flexibility to establish the institutions, arrangements, 

norms, and other rules and policies that are applicable to their context, while encouraging the 

incorporation of these ‘good governance’ principles. Given its construction, effective water 

governance is often used interchangeably with ‘good water governance’.  

5.3.2 Treaty Effectiveness  

From the data I have collected, the most commonly used term in conjunction with the idea of 

effectiveness, other than effective cooperation, is treaty effectiveness or effectiveness of agreements. 

Treaties, agreements, and other international arrangements are extensively studied in the international 

water literature and are often used as proxies for measuring cooperation, as discussed in Chapter 3. It 

follows that the effectiveness of treaties is also measured, and in many cases, they are used as proxies 

or components in the determination of the effectiveness of cooperation. Of the 273 articles within the 

sample, eight directly mention, define, and/or measure treaty effectiveness. However, there are 

substantially more articles and reports that evaluate treaty effectiveness, explicitly or implicitly, than 

discussed in this sub-section (for examples see (De Stefano et al. 2012; Drieschova, Giordano, and 

Fischhendler 2008; Stinnett and Tir 2009; Tir and Stinnett 2012; Brochmann 2012; Brochmann, 

Hensel, and Tir 2012; S. Dinar et al. 2015; Choudhury and Islam 2015; S. M. Mitchell and Zawahri 

2015). Even within this relatively narrow scope of a treaty, as compared to cooperation and 

governance, the interpretation of what makes a treaty effective varies. For example, De Stefano et al. 

(2017) in their larger study of hydropolitical tensions in transboundary river basins, provide a succinct 

summary of the literature that has identified the characteristics that improve treaty effectiveness. 

These include “flexible management structure, clear and flexible allocating criteria, equitable 

distribution of benefits, detailed conflict resolution mechanisms (M. A. Giordano and Wolf 2003), 

and mechanisms for increasing resilience towards water variability (Drieschova, Giordano, and 

Fischhendler 2008; De Stefano et al. 2012), such as flexible but specific water allocation mechanisms 

(S. Dinar et al. 2015). Institutional models should also make explicit provision for institutional 

learning and change (Meinzen-Dick 2007). Additionally, treaties that include a direct enforcement 

measure, an adaptability mechanism, and a self-enforcement clause present higher levels of 

cooperation relative to those that do not have such provisions (Dinar et al. 2015)” (De Stefano et al. 

2017, 37). This differs from Liu (2015) – they analyze the cooperation in Sino-Indian waters based on 

the effectiveness of the treaties and MOUs. The core elements they use are adapted from Wouters 

(2013) and evaluate the legal regime by considering: scope, substantive rules, procedural rules, 

institutional mechanisms, and dispute settlement mechanisms (Liu 2015, 360). While there are 

similarities, the specificity of the characteristics identified in De Stefano et al. (2017) compared with 
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the broad, yet overlapping, categories used by Liu (2015) would result in highly different 

interpretations of whether and to what extent a treaty is effective.  

Several other articles take a different approach by defining treaty effectiveness explicitly, rather than 

working to identify the characteristics of effective treaties. Brochmann et al. (2012) consider how the 

origins and conditions under which a treaty is signed contribute to its effectiveness. They define 

treaty effectiveness as preventing future disputes between the riparians. Specifically, this study 

determines if the presence of an agreement, the pre-conditions for signing, and the broad relationship 

between the riparians impacts whether a treaty is more effective at preventing or reducing water 

related disputes (Brochmann, Hensel, and Tir 2012).  Mitchell and Zawahri (2015) define 

effectiveness of treaty design in a similar fashion. They argue that a treaty or institution is effective if 

it is able to peacefully address disputes between riparians. Treaties will be more successful (or 

effective) if they are supported by river basin organizations and include mechanisms for information 

exchange, monitoring, enforcement, and conflict resolution (S. M. Mitchell and Zawahri 2015). These 

two examples identify a definition of effective treaties – resolution or prevention of disputes – that 

provides a standard with which to evaluate the treaty design or external variables to treaty 

establishment. However, in these and similar studies it is difficult, if not impossible, to determine 

causality.  

5.3.3 River Basin Organization and/or Institutional Effectiveness 

Evaluating and conceptualizing RBOs and/or institutional effectiveness is also common. Within the 

sample collected, six articles mentioned, defined, and/or measured institutional or RBO effectiveness 

at various levels of detail. Like treaties, cooperative institutional frameworks – which can include 

treaties and institutions – and RBOs, specifically, are often studied for their role in establishing and 

maintaining transboundary water cooperation. The presence of a river basin organization, for 

example, is often used in measures of cooperation or hydropolitical resilience (e.g. De Stefano et al. 

2017; 2012). Much of the discussion on effective institutions is focused on institutional design, or it is 

discussed in the abstract, by calling for effective institutions to solve transboundary water issues. For 

example, Albrecht et al. (2018, 1101) highlight effective institutions without defining them or 

identifying characteristics: “Effective institutional arrangements are often invoked to address 

transboundary water issues, such as conflict resolution, risk management, and trade-off negotiation 

(Pahl-Wostl, Palmer, and Richards 2013).” However, several scholars have developed models for 

institutional or RBO effectiveness. Berardo and Gerlak (2012, 103) present a “multi-faceted 

definition of institutional effectiveness that speaks to the broad capacity of the institution to perform 
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the tasks for which it was designed.” This model consists of two levels; the first level examines the 

interstate agreement, which structures the relationship between the riparians. This includes “process 

design, which refers to the complex internal negotiations that usually take place inside new 

institutions to decide how, when, and under what conditions the parties take place” (Berardo and 

Gerlak 2012, 104). The second level addresses the elements of the process design. They identify four 

features that will contribute to collaborative solutions: transparency in the decision-making process, 

the production and dissemination of scientific knowledge, conflict resolution, and public input and 

representation (Berardo and Gerlak 2012). These aspects of effectiveness are measured against the 

desired outcome to reach collaborative solutions to problems within the basin. This model defines the 

object to be evaluated in a broad sense that incorporates agreements as well as institutions, such as 

river basin organizations. Other scholars focus more closely on the role of river basin organizations in 

effective cooperation.  

Schmeier has extensively and comprehensively evaluated river basin organizations and their role in 

transboundary water governance, including evaluating their effectiveness. She defines an RBO as 

effective “if it provides principles, norms and rules, and performs activities that contribute to 

behaviour changes among riparian actors (outcome) leading to the effective governance of the river 

basin (impact)” (S. Schmeier 2012, 14). This definition is expanded to defining RBO effectiveness as 

“the extent to which an RBO contributes to behavior changes among riparian actors, ultimately 

contributing to the solution of the collective action problem that prompted the RBO’s establishment 

and the promotion of joint governance of water-related collective action problems in the basin” (S. 

Schmeier 2013, 26). This definition is broken into three dimensions of effectiveness which aim to 

capture the complexity in evaluating effectiveness. The first dimension is the effectiveness level, 

which separates the outcome and impact of effectiveness that are defined in Section 5.2. Effectiveness 

scope is the second dimension, which captures potential issues that an RBO would contribute to, 

including political stability, environmental stability, economic growth, and social development. 

Lastly is the effectiveness range, which encompasses the extent to which RBOs contribute to water 

collective action problems and the extent they contribute to broader non-water goals within the river 

basin (S. Schmeier 2013).  Using this understanding of RBO effectiveness, she identifies the 

independent variables that can be causally attributed to RBO effectiveness. These include the 

institutional design, the problem structure, and the situation structure. Within these, she identifies and 

hypothesizes the impacts of various elements and explanatory factors, which are too detailed to 

discuss here, see (S. Schmeier 2012; 2013). Overall, her research into RBO effectiveness shows that 

certain institutional design elements, such as data and information sharing, dispute settlement 
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mechanisms, and sustainable funding, significantly impact RBO effectiveness; the nature of the 

problem as well as the constellation of the actors – problem- and situation-structure, respectively – 

can also affect the likelihood of effective river basin governance (S. Schmeier 2012; 2013). 

Of these examples and the descriptions in Table 17, effectiveness seems to be more clearly defined 

and modeled for treaties and institutions, than for governance and management. Given the difficulty 

and disagreement in defining governance, management, cooperation, and diplomacy (see Section 

3.5.2), it is logical that treaties and river basin organizations with arguably more identifiable 

mechanisms and design elements are evaluated for effectiveness. In addition, these are key aspects, 

and often proxies, for transboundary water cooperation. Despite this, there has been limited research 

on defining effectiveness in the context of transboundary water cooperation. The phrase ‘effective 

cooperation’, or some variation, is commonly found in the literature, but generally, it is not defined. 

There have been increasing calls for effective cooperation, successful cooperation, or, comparably, 

operational cooperation. For example, Tarlock (2015) argues that the focus should be on promoting 

effective cooperation, where the objective is to produce measurable benefits – or output cooperation. 

Only two prior studies in the water literature have addressed effective transboundary water 

cooperation by developing a definition and/or model for evaluation. The following sub-section 

provides a summary of the two studies.  

5.3.4 Foundational Studies on Effective Transboundary Water Cooperation 

The Hague Institute for Global Justice, in conjunction with partner organizations, produced the report 

The Multi-track Water Diplomacy Framework: A Legal and Political Economy Analysis for 

Advancing Cooperation over Shared Waters as a part of the Water Diplomacy: Making Water 

Cooperation Work project. The main research question for this report is “What are the key factors 

affecting transboundary water cooperation?” (Huntjens et al. 2016, 5). Their aim in answering this 

question is to determine the factors that influence cooperation and ultimately improve water 

diplomacy. The paper results in a Multi-Track Water Diplomacy Framework, which aims to identify 

water problems by identifying intervention points, while proposing sustainable solutions (See 

Huntjens et al. 2016 for full description and graphical representation of the framework). This 

framework incorporates the factors identified as affecting cooperation, which are the characteristics 

that compose effective cooperation. The authors conduct a review of concepts in the literature that are 

associated with effective cooperation; these include: “mutual satisfaction, the role of negotiation and 

procedural and outcome based justice, the sustainability and benefits of cooperation, the relations 

between peace and conflict and cooperation, the role of trust and reciprocity, information sharing, 
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policy learning, adaptive governance, and multi-level governance” (Huntjens et al. 2016). Based on 

their literature review of these topics, they propose a working definition of effective water 

cooperation: “a collaboration in which two or more parties find a negotiated compromise on 

maximizing mutual gains and achieving joint wins for all parties involved, resulting in the availability 

of an acceptable quantity and quality of water for health, livelihoods, ecosystems and production, 

coupled with an acceptable level of water-related risks to people, environments, and economies” 

(Huntjens et al. 2016, 19). This definition is essentially arguing that effective cooperation is 

collaboration through negotiation for mutual gains, which include gains in water security. The end 

clause of the definition is similar to the definition of water security defined by Grey and Sadoff 

(2007, 545). These authors have essentially argued for the standard of comparison for effective 

cooperation to be water security, which also coincides with Tarlock’s (2015) argument that effective 

cooperation should produce outcomes that promote and improve water security, as mentioned above.  

The factors identified are incorporated into the framework for water diplomacy in the ‘zone of 

possible effective cooperation’ (Huntjens et al. 2016). This is based on the idea of the zone of 

possible agreement in negotiation theory and represents the areas that have the potential to promote 

effective cooperation in a basin. These are future areas where cooperation can occur and be effective; 

they can be used to identify high and low priorities for future cooperation and be a mechanism to 

encourage a shift towards mutual gains in negotiations (Huntjens et al. 2016).   

The second study that considers the definition and evaluation of effective transboundary water 

cooperation is by Daoudy and Kistin (2008) – Beyond Water Conflict: Evaluating the Effects of 

International Water Cooperation. This paper addresses the research questions: “How can the 

consequences of transboundary water cooperation be assessed? How can effective water cooperation 

be defined and measured?” (Daoudy and Kistin 2008, 3). After a review of the literature on 

cooperation, they define transboundary water cooperation – the independent variable – as “ an on-

going and non-linear process in which state and non-state actors establish challenge, modify and 

legitimize multi-layered governance structures” that encompasses more than the treaties and 

agreements (Daoudy and Kistin 2008, 10). Using this definition of cooperation, they propose an 

analytical framework on which they base their effectiveness evaluation; it includes elements of 

power, negotiation, agreements, actor behavior and interests, and implementation/reception (see 

Figure 3 in Daoudy and Kistin 2008). Effectiveness evaluation is generally asking “is it executing its 

designated functions? Producing results? Living up to expectations?” (Daoudy and Kistin 2008, 11). 

However, as has been discussed in the previous sections, it is difficult to devise criteria to evaluate the 
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effectiveness, particularly in a comparable way. The authors’ literature review highlights the most 

common approaches to measuring effectiveness: compliance, goal achievement, and problem-solving 

(Daoudy and Kistin 2008). To evaluate for compliance, the extent that the actor’s behavior has 

conformed to the rules must be measured, such as whether specified water allocations are completed. 

Goal attainment is the extent to which partners are fulfilling the joint objectives established by the 

parties, which may differ from individual state interests. Therefore, they also propose a variety based 

on interest-achievement, which considers whether actors' interests have been met and how power 

influences whose interests are achieved. Problem-solving is evaluated based on whether or not 

cooperative efforts solve problems as they were intended to – which is often evaluated on a binary 

scale of success or failure to solve the problem (Daoudy and Kistin 2008). These discussions are 

drawn primarily from the literature on regime effectiveness within international relations. Lastly, the 

authors point to literature that acknowledges that there are generally two strategies for measuring 

these criteria of effectiveness: inferences and indices (Young 2001; Daoudy and Kistin 2008). 

Inferences aim to establish causal links between the regime and the solution, whereas indices are 

generally employed to provide a standard measure that is comparable between regimes.  

Based on this literature review of effectiveness and the analytical framework of cooperation, the 

authors evaluate the effectiveness of the cooperation in the Jordan and Tigris-Euphrates River Basins. 

Despite the definition of cooperation acknowledging that the cooperation is more than the 

agreements, the analysis is focused on the agreements signed between the riparian states; however, 

the power structure is taken into consideration when evaluating whether parties’ interests have been 

met. The authors evaluated the cooperation based on compliance, goal attainment, interest 

achievement, and problem-solving, which, interestingly, yields mixed results depending on the 

agreement. For example, Daoudy and Kistin (2008) evaluate the Water Protocol between Syria and 

Turkey signed in June 2002. The focus of the agreement is on exchange of expertise and mutual 

training; the authors cite that the terms are complied with and the goals identified have been attained; 

however, the problem that necessitated the  protocol was not solved, as there was “no long-term 

allocation of common waters on [the] basis of equitable and reasonable utilization” (Daoudy and 

Kistin 2008, 21).  

This study (Daoudy and Kistin 2008) and the report The Multi-track Water Diplomacy Framework by  

Huntjens et al. (2016), both qualitatively identify elements of cooperation and effectiveness, based on 

the international water literature and the international relations literature. The results are two different 

perspectives on effectiveness, based on the desired goals of the study. Huntjens et al. (2016) actually 
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develop a definition of effectiveness, which is based on a standard of water security. However, 

despite having this standard, cooperation is not evaluated against whether water security has been 

achieved in the basin, but rather the idea is used to identify potential actions or solutions within the 

zone of effective cooperation to improve negotiation and overall water diplomacy in the basin. 

Comparatively, Daoudy and Kistin (2008) do not define effective cooperation in a concise definition, 

nor a specific standard of evaluation. Rather, they present four alternative criteria for evaluating 

effectiveness, where each criterion is context specific to the cooperative agreement under evaluation. 

This dissertation aims to build on the research presented in these two studies on effective 

transboundary water cooperation, as well as general literature on effectiveness and cooperation that 

has been discussed in this literature review and the literature reviews in Section 3.2 and Section 1.5.1.  

Now that we have discussed the current thinking on what is or is not effective, in the context of 

regimes, institutions, treaties, governance, and cooperation, this chapter will shift its focus to define 

effective transboundary water cooperation and the complexity that is apparent in the literature, as well 

as in the data. Next, I will provide a brief overview of the methodology, and following this is a 

discussion of the results of the data analysis. The model for conceptualizing and evaluating 

effectiveness is presented in Chapter 6.  

5.4 Methods – Defining Effective Cooperation 

In order to evaluate transboundary water cooperation as defined and modeled in Chapters 3 and 4, it 

is necessary for us to understand what exactly is meant by effectiveness. What are we evaluating, 

what is the standard of comparison, and what bias and perspective are represented in the definition? 

Defining effective cooperation is ultimately a subjective task; therefore, this chapter analyses a 

sample of literature, including peer-reviewed and grey literature, and expert interviews to reduce the 

inherent subjectivity and incorporate multiple and diverse perspectives on what makes cooperation 

effective. The methodology I used to collect and analyze the data is described in full detail in Section 

1.6 in Chapter 1; this section presents a brief overview relevant to this chapter and sub-research 

question 3. Like the methods described in Chapter 3, I am using a mixed-method approach to analyze 

both primary and secondary data. The emphasis is on a qualitative analysis of the expert interviews, 

peer-reviewed articles, and grey literature. These three data types are the sampling unit for the 

qualitative content analysis and were uploaded to NVivo. The full interviews and articles were 

narrowed to the contextual unit of analysis (Stemler 2001; Krippendorff 2013). For the transcribed 

interview text, the contextual units are the responses to the following interview question (the 

complete interview instrument is in Appendix D): ‘How would you define effective transboundary 
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water cooperation? What do you mean by effective?’. This is the primary contextual unit. Other text 

is included on an individual basis depending on the responses to other questions and the unstructured 

questions asked based on the interviewees’ responses. The additional questions posed to the 

interviewees assist in clarifying the interviewees’ understanding of effectiveness and included 

question topics such as examples of (in)effective cooperation, barriers to effective cooperation, and 

related to issues of scale, time, context, and comparability between basins.   

For the articles and grey literature, the contextual units are the text surrounding the keyword(s) 

‘effective’ or ‘effectiveness’. Prior to identifying the text as a contextual unit, the text was read to 

ensure that it was referencing effective cooperation or a similar concept and was not being used in a 

different sense of the word. Occasionally, forms of the word in other lexical categories were included, 

but this was heavily dependent on the context of the surrounding text. Within the contextual units, the 

text from both datasets was closely read and categorized into both predetermined and organically 

determined categories and themes – referred to as codes. These phrases are the recording units; there 

can be multiple recording units coded in a contextual unit, as a phrase could reference several 

different themes or aspects of effective cooperation. The codes identified include implicit and explicit 

definitions of effective cooperation and other related terms, aspects of effective cooperation, methods 

to measure effectiveness, scale, barriers, time, and comparability. The results of this coding and 

content analysis are discussed in the next section, including how these data relate to the Four Frames 

of Cooperation. The outcomes of these data are presented in Chapter 6 as a model for evaluating 

effective cooperation.  

5.5 Discussion of Results 

Before discussing the results, I would like to remind the reader to keep in mind that this chapter and 

the following chapter focus on effective transboundary water cooperation. Therefore, I use effective 

cooperation and cooperation, without the transboundary water modifier, to still mean effective 

transboundary water cooperation or transboundary water cooperation, respectively. I will note if I 

am referring to a broader sense of either effective/effectiveness or cooperation that are unlinked from 

transboundary water.  

Through coding the literature and interviews, I identified five definitions of effective cooperation and 

54 direct answers to the questions: ‘How would you define effective transboundary water 

cooperation? What do you mean by effective?’. Clearly stated, concise definitions of effective 

cooperation in the literature were not common. Compared to the question asking the interviewees to 

define cooperation, the interviewees were freer and more definitive in their discussions of how they 
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define and perceive effective cooperation. Definitions in the literature and transcripts had variability 

depending on perspective, bias, and context; however, there were notable themes. Like the data on 

cooperation, I coded the data for aspects of effectiveness. I define an aspect of effectiveness as a 

word, phrase, or sentence(s) that represents a standalone concept of effective cooperation. A complex 

phrase or sentence may capture more than one aspect of effectiveness and, therefore, could be coded 

more than once. Many of the aspects of effectiveness overlap or have similarities with the key 

elements identified in the cooperation data analysis (see Section 3.5); however, when coding, I aimed 

to only code aspects of effectiveness, when it was clearly referencing effective cooperation or 

effectiveness. In total, I identified 45 aspects of effectiveness. Aspects include concepts such as 

achieving or defining outcomes, participation, stability, or information and data. For a full list of the 

aspects of effectiveness collected see Appendix H. The goal of this section is to present a discussion 

of the data on how effectiveness and effective cooperation are defined in the literature and by 

academics and practitioners; therefore, I will present the main themes from the aspects of 

effectiveness, rather than an extensive discussion on each one. As noted in the literature, there are 

significant challenges to defining effectiveness and applying that to effective cooperation. This 

research is not attempting to nor claiming to establish causality between the aspects of effectiveness 

and the success or failure of a cooperative process. These data and this discussion are the basis for the 

model to evaluate effective cooperation presented in the next chapter.  

5.5.1 Explicit and Implicit Discussions of Effective Cooperation 

Given the literature review presented in this chapter, it should come as no surprise to the reader that 

effective/effectiveness is a challenging concept to define and is variable based on what is being 

evaluated as effective, the context, and subjectivity of the person or body defining the standard for 

what is considered effective.  Despite this, I still encountered definitions and discussions of effective 

cooperation in the literature. As I was coding the data, I separated the discussions of effectiveness 

into two contextual units – explicit and implicit. I defined explicit discussions of effectiveness as 

article text or the interview transcript that directly discusses a framework for effectiveness, a method 

to measure effectiveness, or directly defined the term, either generally or with respect to cooperation, 

governance, treaty, institutional, or management. This was further separated into text that only 

defined effective cooperation. Implicit discussions of effectiveness are the text that addresses 

effectiveness indirectly, such as text that mentions that some aspects of cooperation add to its 

effectiveness. As with the explicit discussions, the implicit text was subdivided into those that 

reference effectiveness generally or with respect to a related term, and the text that was indirectly 

discussing effective cooperation. I analyzed the data in this way in order to draw on the discussions 
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and aspects of general effectiveness, as well as related terms, to help construct the model and support 

the robustness of the evaluation by drawing from these other related topics.  

Within the data, there are only 18 implicit discussions of effective cooperation in the literature out of 

52 implicit discussions of effectiveness within the full sample of 273 articles and grey literature. A 

sample of the definitions is included in Table 18 below. 

Table 18: Sample of text coded as implicit discussions of effective cooperation.  

Implicit Discussion of Effective Cooperation Source 

“While proving the hypothesis of this paper, that the EAEU could serve as a legal 

framework for more effective cooperation on transboundary waters in Central Asia, the 

answer given could only be positive, but only if taking into account several conditions 

the EAEU should comply with to reach this goal. The first condition is to introduce 

main principles and mechanisms of international water law into the existing EAEU legal 

framework. Second would be to strengthen the legal basis to enable cooperation 

between EAEU states on environmental issues in general and transboundary water 

relations in particular. The current framework for transboundary water cooperation 

within the EAEU unfortunately is rather limited and out of date.”  

(Boklan and 

Janusz-Pawletta 

2017, 437) 

“Although it is unrealistic to expect that watercourse States could be compelled to 

establish strong and all-encompassing joint bodies from scratch, it is of the upmost 

importance that States enter into some kind of institutional arrangements to begin to 

build the mutual trust needed for effective cooperation in a transboundary context.” 

(Belinskij 2015, 

5400) 

“The assumption was that effective cooperative sharing of a common resource at the 

local level depends on some degree of common language, understanding skills, 

confidence, and opportunities (J. Cook 1995) so that contributions to conversations and 

decisions can be collective and equitable.” 

(N. Mirumachi 

and van Wyk 

2010, 31) 

“Strong political will and commitment, negotiation, financial resources, and meaningful 

technical cooperation will lead to successful transboundary cooperation in water 

management.” 

(Rasul 2014, 32) 

“Grey et al. (2009, 19) put it well when discussing interventions in effective 

transboundary water cooperation: ‘process is almost as important as product, at least in 

the early days.’ ” 

(Zeitoun 2013, 

147) 

 

As with the implicit discussions of cooperation, effective cooperation is not defined in any of these 

quotes. Other terms that are often used interchangeably with effective cooperation are exemplified, 

such as ‘successful transboundary cooperation’. The success or failure of cooperation is similar to the 

idea of effective or ineffective cooperation, and through the literature they are often used 

interchangeably or with similar metrics. While not presenting a complete picture of what is effective, 

these implicit discussions identify aspects of effectiveness, often in the context of a specific example, 

such as the definition listed in Table 18 by (Boklan and Janusz-Pawletta 2017). 

Of the 273 articles and grey literature, 20 explicitly discussed effectiveness in general and 

effectiveness in the context of related terms to cooperation. Of these, only five articles have explicitly 

defined effective cooperation. Some of the articles were coded for both implicit and explicit 
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discussions of effectiveness. The following Table 19 lists all five explicit definitions of effective 

cooperation identified in the literature sample.  

Table 19: All five explicit definitions of effective cooperation from the literature data sample.  

Explicit Definitions of Effective Cooperation Source 

“UNDP (2010) argues that preventing inter-state water conflicts cannot be realized 

without effective cooperation in managing transboundary watercourses, built through 

strong and equitable structures and institutions for collaboration at national and regional 

levels. This cooperation should not be seen as a goal in and of itself, rather a required 

tool to meet the goals of the co-riparians, improve water governance and achieve clear 

progress towards security and sustainable development.” 

(Chikozho 2014, 

74) 

“Based on these different angles and elements associated with effective cooperation we 

take the following working definition of effective water cooperation: a collaboration in 

which to or more parties find a negotiated compromise on maximizing mutual gains and 

achieving joint wins for all parties involved, resulting in the availability of an acceptable 

quantity and quality of water for health, livelihoods, ecosystems and production, coupled 

with an acceptable level of water-related risks to people, environments, and economies.” 

(Huntjens et al. 

2016, 19) 

“Effective cooperation on an international watercourse is any action or set of actions by 

riparian states that leads to enhanced management or development of the watercourse to 

their mutual satisfaction.”  

(Grey, Sadoff, 

and Connors 

2009, 19) 

“This paper offers a definition of effective cooperation that focuses on providing 

measurable water security benefits to individual basin states. It recognizes that effective 

cooperation is a multi-stage continuum of relations between basin states and that many 

tentative, preliminary steps, such as agreeing to discuss problems and to share data 

collection and distribution, are necessary to make progress towards improving water 

security throughout the basin. More formal steps may follow, such as agreeing water 

allocations and developing a legal management framework.” 

(Tarlock 2015, 

9–10) 

“Brown and Ashman reinforce this view, noting that ‘Cooperation must span gaps in 

culture, power, resources, and perspective. …Effective cooperation requires some degree 

of mutual influence that allows that all the parties to influence that allows all the parties 

to influence and be influenced’ (1996, 1467). … Here, the effective cooperation based on 

riparian compliance, goals, interests and problem-solving characteristics has been 

differentiated from the unchallenged typical indicators of cooperation such as the signing 

of a treaty or establishment of a river basin initiative.” 

(Zeitoun and 

Mirumachi 

2008, 304 and 

312) 

 

The definitions of effective cooperation coded as explicit are more direct in defining the term and are 

more comprehensive in their discussions. Considering these definitions, we can begin to see themes 

including specific actions or outcomes of the cooperation, as well as measures drawn from 

international relations literature, such as the idea of problem-solving and process effectiveness. 

Unsurprisingly, there are very few explicit definitions of effective transboundary water cooperation 

and few implicit definitions.   

Comparatively, the interviewees were directly asked to define effective transboundary water 

cooperation. Therefore, all 54 interview transcripts discuss effectiveness explicitly as defined above. 

However, there is a wide range in the level of detail, comprehensiveness, and clarity of the discussion 
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between the interviewees. Responses varied from straightforward and general definitions to aspects 

that would enable effective cooperation, to those that acknowledge the inherent variability in defining 

effective cooperation. For example, Dr. Robert Varady, of University of Arizona, gives a more 

general definition: “I guess there would be several elements to that effectiveness. The first one is the 

obvious one. Are things better than they were before? It’s [a cooperative process] that improves the 

situation, and continues to do that, and is able to retain the improvement. And, maybe even improve 

the improvement, make it even better. But, clearly, there’s a strong temporal element to it” (Varady 

2018). This compares to the discussion with other interviewees, who argue that effective cooperation 

has several attributes, including scientifically informed decision making and political will, where 

political will is driven by the understanding of actor needs and that there is support for cooperation. 

These compare distinctly to the insights provided by Marguerite de Chaisemartin, of University of the 

Pacific, where she notes that the definition of effective cooperation depends on the result: “It depends 

on what is the result. … If you need something effective to achieve transboundary water cooperation, 

it would depend on what you want to achieve” (de Chaisemartin 2018b). Just from these three 

examples, the challenge in defining effective cooperation is visible. Further, they also parallel many 

of the arguments and theories presented in the literature review, see Section 5.2.  

Overall, looking at the implicit and explicit definitions of effective cooperation only presents a 

narrow view into what effective cooperation is. More detail is needed to better understand how 

effective cooperation is generally perceived, what are the most important aspects that to contribute to 

effective cooperation, and how we can then evaluate the degree of effectiveness for transboundary 

water cooperation. As I did with the data on cooperation (see Section 3.5), and explained above, I 

coded the implicit and explicit contextual units by aspects of effectiveness. Through these, we can 

identify trends, similarities, and differences between the discussions and definitions of effectiveness, 

as well as between the data sources.  

5.5.1.1 Aspects of Effectiveness 

The aspects of effectiveness are the word, phrase, or sentence(s) that represents a standalone concept 

of effectiveness or effective cooperation. These are similar to the characteristics of effective 

cooperation that Huntjens et al. (2016) identify through their literature review when working towards 

defining effective cooperation for use in their multi-track diplomacy framework, as discussed in 

Section 5.3.4. My aim in coding for aspects of effectiveness is to determine what the literature, 

academics, and practitioners perceive as contributing to the effectiveness of cooperative 

arrangements. Using these aspects, I can then construct an informed model for evaluating effective 
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cooperation based on these perceptions, which is developed in Chapter 6. However, in coding these 

aspects, a challenge that I encountered was that effectiveness is subjective and context dependent. 

What is considered effective cooperation in one context could be considered ineffective cooperation 

in another river basin or by another evaluator. Therefore, I aim to categorize the aspects in broad 

categories and to look at the more commonly referenced aspects that could be more applicable or 

customizable to a particular context. It is important to note prior to explaining the results of this 

analysis that it does not determine or establish causality between the aspects and whether or not 

cooperation is effective.  

Within the contextual units of implicit and explicit definitions, we can see differences in the most 

commonly found aspects of effectiveness. The following Table 20 lists the top five most commonly 

referenced aspects of effectiveness in the literature, interviews, and implicit and explicit definitions.  

Table 20: Top most commonly referenced aspects of effectiveness in the data. It is broken down by implicit and 

explicit discussions and between interviews and literature data.  

Effectiveness Implicit – 

Literature Only 

Effectiveness Explicit – 

Literature Only 

Question Defining 

Effective Cooperation – 

Interviews Only 

Effectiveness Explicit – 

Literature and 

Interviews Combined 

(by number of 

references) 

Institutional capacity Achieve outcomes Achieve outcomes Achieve outcomes 

Achieve outcomes Institutional capacity Participation Participation 

Define outcomes Define outcomes Define outcomes Mutual satisfaction 

Dispute resolution Participation Context Multi-scale 

Adaptability Multi-scale Information and data Define outcomes 

 

Overall, the three most commonly coded aspects of effectiveness are: Achieve outcomes, Institutional 

capacity, and Participation. Text coded at the Achieve outcomes node states that effectiveness is 

achieving general goals, outcomes, benefits, or results, which are not defined. For example, Prasai 

and Surie (2015, 30) write of the Ganges basin that it is needed to “meaningfully engage and produce 

tangible results on water cooperation.” Alternatively, the node also includes text where a specific 

goal, outcome, benefit, or result is defined. Maria Apostolova, of the Global Environment Facility, 

captured the sentiment of both aspects of the Achieve outcomes node by stating in response to the 

question to define effective cooperation: “I think like a more qualitative [sense of effectiveness]. A 

positive impact on integrated water resources management, like optimizing the use and protection of 

the resource and avoiding conflict. But this is very difficult to measure. …It's more to accomplish 

outcomes that were set and agreed among the countries” (Apostolova 2018). In all divisions of the 

data, with the exception of the implicit discussions in the literature, achieving outcomes and results 
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seems to be the most important aspect of effective cooperation. This is interesting when compared 

with the most commonly referenced key element of cooperation (see Section 3.5.1), which is Treaty 

or agreement. This is a common indicator of cooperation. However, having a treaty or agreement is 

not within the top-listed aspects of effective cooperation. This demonstrates that while having an 

agreement increases the potential for cooperation, it needs to be implemented and its stated objectives 

achieved to be effective, so as not to be a ‘paper tiger.’  

Institutional capacity, as an aspect of effectiveness, is similar to the coding definition within the key 

elements of cooperation analysis. It includes text that specifically mentions ‘institutional capacity’ or 

the combination of agreements, river basin organizations, or institutions more generally. For example, 

Bernauer (2002, 14) writes, “ Marty proposed that cooperative arrangements are likely to be more 

successful if they link international river commissions and national level authorities, thereby ensuring 

financial and political support within riparian country bureaucracies.” What is particularly interesting 

about this, is that institutional capacity is the most common aspect in implicit discussions – such as 

the Bernauer quote – and the second most common for explicit definitions in the literature. However, 

institutional capacity is not among the top referenced aspects of effectiveness in the interviews, nor in 

the combined data, see Table 20. I would argue that this difference is due to the fact that institutional 

capacity is a prominent component of cooperation in the literature and is more easily measurable than 

many of the top aspects of effectiveness from the interviews only. We can see a similar, although less 

prominent, diversion when we compare the top aspects of effectiveness between the academics and 

practitioners in the interviews alone (see Table 21). Institutional capacity is the third most commonly 

referenced by the academics but is mentioned twelfth most commonly by the practitioners. While, as 

mentioned previously, we cannot draw causality from these data, I would argue that this difference is 

due to the fact that much of the academic perspective is drawn from the literature. Whereas, 

practitioners may draw their perspective from experience, which might illustrate that other aspects of 

effectiveness are more important for effective cooperation.  
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Table 21: Top aspects of effectiveness referenced in the interview data separated by the interviewee category.  

Top Aspects of Effectiveness by Interview Category 

Academics  Practitioners Academic/Practitioner  Academic/NGO  Practitioner/NGO  

Achieve 

outcomes 

Achieve outcomes Achieve outcomes Achieve 

outcomes 

Achieve outcomes 

Context Participation Context Context Power/Political 

will 

Institutional 

capacity 

Information and 

data 

Participation Decision-

making 

Define outcomes 

Participation Regional pressure Institutional capacity Future needs Participation 

Dispute 

resolution 

Implementation Time Consensus Implementation 

 

The last of the three most commonly referenced aspect of effectiveness overall is Participation. Text 

included in the node for Participation includes discussions of having all riparians involved in a 

cooperative arrangement, including non-state actors and other stakeholders, holding inclusive and 

participatory processes, as well as the active participation of actors in the process. For example, 

Rahaman (2012, 489) states “the basic foundation of effective transboundary water management 

depends on the participation of all riparian states in the management of the basin.” We can see a 

different statement from Lesha Witmer, of Women for Water Partnership, “I think the second part [of 

defining effectiveness] has to do with who do you involve. If you keep it very bureaucratic. Like it 

can only be the elected or appointed officials, but it’s not really addressing issues of the people on the 

ground. Then, in the end, it’s a nice process and a nice procedure, but it’s not effective” (Witmer 

2018). While this quote highlights that limited participation is ineffective, the converse is that with 

wider participation there is more effective cooperation. Participation seems to be more heavily 

referenced in the interviews – more so by the practitioners than the academics – than in the literature; 

in fact, participation is not even within the top aspects for the implicit discussions of effective 

cooperation in the literature.  

Aside from these three most commonly referenced aspects, we can see other similarities between the 

top aspects in the implicit and explicit discussions of effectiveness as well as between the literature 

and the interviews (See Table 20). A commonly mentioned aspect in both data sources is Define 

outcomes; these data reference text that is calling for joint identification of problems and/or solutions. 

This aspect reflects the need for a standard to compare and evaluate effectiveness against, and it 

presents one option – the solutions defined by the parties can be evaluated by whether they have been 

achieved. Throughout both the literature and the interview data, the aspects reflect the potential for 

variability more so than the key elements identified for the definition of cooperation; these include 
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Multi-scale, Context, and Adaptability. Multi-scale includes text that references the need for basin-

wide efforts, that cooperative processes should occur at the appropriate scale (often without reference 

to what that scale is), and that emphasizes multi-scalar governance as a part of cooperation. Context 

addresses ideas that effectiveness is relative and dependent on the situation’s hydrology, politics, 

history, etc. Whereas Adaptability predominantly captures text that recognizes the need for 

cooperative processes to be adaptable to future change and variability – the ability to adapt could 

contribute to its future stability.  

However, there are also differences between the top aspects. Notable is the inclusion of Dispute 

resolution in the implicit literature discussion and by the academics in the interviews. Here, Dispute 

resolution includes text that states that there is a mechanism in a treaty or institution for dispute 

resolution. This should not be confused with the specific outcome of reduced or resolved conflict, 

which is coded separately. Practitioners addressed Information and data, Regional pressure, and 

Implementation in their discussions of effective cooperation. Data and information included joint data 

collection, sharing data, agreeing and accepting the validity of shared data, as well as mechanisms for 

data and information exchange. Interestingly, many of the practitioners cited the role that the regional 

environment has played in creating effective cooperation, such as the Water Framework Directive, 

which requires joint basin planning and basin-wide efforts, which is coded at the Regional pressure 

node. Lastly, Implementation captures the idea that cooperative processes are making progress 

towards resolving their problems or are working towards their goals, but have not yet achieved them; 

often, this idea was expressed as: states are working to implement what was agreed upon in a treaty. 

If we look at the differences between the aspects through the lens of the Four Frames of Cooperation, 

we can see that the aspects of effectiveness mentioned in the literature and by the academics fit within 

the institutional (Institutional capacity) and legal frames (Dispute resolution); whereas the 

practitioners include aspects related to the greater context (Regional pressure) and outcome 

(Implementation). Information and data tends to fall between the institutional and relational frames, 

as it encompasses the mechanisms and actions to collect and share data, but also the trust and 

acceptance of data provided by other parties.   

The final point I would like to discuss regarding the data on aspects of effective cooperation is with 

respect to whether there is a difference between groundwater and surface water. Thus far, this 

dissertation has addressed transboundary water cooperation and its definition as broad enough to be 

adaptable between surface water, groundwater, and situations of conjunctive management. Data on 

groundwater are far less prevalent; most articles and grey literature used in the content analysis only 
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address surface water. Therefore, I asked the experts on groundwater an additional question: whether 

the definition of effectiveness they provided was applicable to both surface and groundwater or 

whether there would be a difference in evaluating the effectiveness of cooperation on surface water 

versus groundwater. The top five aspects most commonly referenced by the experts on groundwater 

are Achieve outcomes, Shared model, Implementation, Multi-scale, and Participation. For the most 

part, these are the same top aspects coded in general in the data. The key difference is the inclusion of 

the Shared model as the second most referenced aspect. Nearly all the experts on groundwater – as 

well as other academics and practitioners – highlighted that often very little is known about the sub-

surface, including how surface waters and groundwaters are hydrologically connected. Having a 

shared conceptual model that is agreed upon by the riparians is vital for effective cooperation over 

groundwater, as it is difficult to cooperate and agree on solutions without a better understanding of 

the resource. However, one interviewee countered this view and proposed that even without as much 

data as is available for surface water, actors should still be able to cooperate and co-govern an aquifer. 

The lack of data should not be used as an excuse to not cooperate over groundwater. In a way, 

perhaps the lack of data limits states’ ability to politicize or securitize groundwater as can be done 

with many surface waters. This could open space for effective cooperation, or conversely, the 

uncertainty could add risk, leading to less willingness to effectively cooperate. Overall, almost all 

interviewees who were asked about groundwater believed that a definition of effective cooperation 

would be the same for both surface and groundwater; however, when considering the objectives and 

details that are context specific, the difference between the two resources would become apparent. 

Maria Apostolova, of the Global Environment Facility, succinctly stated: “I think in a broader context 

they should be pretty much the same. And when you go down to measurements and more specific 

indicators, you differentiate between the two resources” (Apostolova 2018).  

There is no definitive way to determine, at this point, whether these aspects coded in this dissertation 

actually cause effective transboundary water cooperation. I am drawing from the literature and 

practical experience of academics and practitioners to identify what are perceived as the most 

common aspects of effective cooperation in order to develop an understanding of what effective 

cooperation looks like for transboundary waters. As with the key elements of cooperation, I would 

hypothesize that the most commonly referenced aspects align with the literature and with the general 

understanding of effectiveness, i.e. to achieve an outcome or result. The aspects discussed here are 

not the only aspects of effectiveness – for the full list of aspects identified in the data, see the 

codebook in Appendix H.  
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5.5.1.2 Examples of Effective Cooperation 

In addition to asking interviewees to define effective cooperation, I was interested in learning what 

cooperative processes they thought were effective to see if there were any similarities between the 

basins or aquifers’ cooperative processes. During the interview, I asked interviewees: Do you have an 

example of a basin that exemplifies effective transboundary water cooperation for you? Why this 

basin? I asked practitioners a variation on this question, first asking whether they believed the 

cooperative process in the basin or aquifer they worked in was effective or not and why. I followed 

this up by asking if they were aware of any other examples. Given the time constraints for some of 

the interviews and the nature of the responses, I have 44 responses to these questions out of the 54 

interviews conducted. The following Table 22 lists all the basins and aquifers identified as having 

effective cooperation or at least aspects of effective cooperation.  

Table 22: List of the basins and aquifers mentioned as having effective cooperation or aspects of effective 

cooperation by multiple interviewees.  

Basins and Aquifers with Effective Cooperation or Aspects of Effective Cooperation43 

Al Disi Aquifer Great Lakes Basin  Rhine River 

Colorado River Guarani Aquifer Senegal River 

Columbia River  Indus River Stampriet Aquifer 

Danube River and ICDPR Mekong River  

Geneva Aquifer  Nubian Sandstone Aquifer  

 

Generally, the most frequently referenced basins and aquifers were similar between the academics 

and the practitioners. The basins and aquifers most frequently referenced as effective were the 

Geneva Aquifer, Columbia River, Danube River, Senegal River, and the Rhine River. The academics 

tended to reference the Columbia most, whereas the practitioners mentioned the Senegal River. While 

there is no means to determine why this minor difference exists, it is likely due to the personal 

experience of the individuals I spoke with. I find this difference interesting given that the Columbia 

River has no river basin organization and little in the way of shared institutions. The Senegal River, 

on the other hand, has a highly integrated management structure with a strong river basin organization 

– the Senegal River Basin Development Organization (OMVS) – and has jointly owned and managed 

infrastructure. I found this interesting since the practitioners – whom I have defined as people 

working directly in the field of transboundary water cooperation in RBOs, government bodies, and 

supranational institutions – mentioned the Senegal River, which has an institution, more frequently. 

 
43 This is based on the data collected and is not an evaluation made by the author nor the method of evaluation 

of effective cooperation as proposed in this dissertation.  
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These two basins have very different cooperative processes, yet both are identified as effective basins.  

When asked why they believed the Columbia was an example of effective cooperation, interviewees 

often cited that the Columbia is frequently used in the literature as an example of good transboundary 

water cooperation. This is because the treaty, signed in 1964, employs benefit sharing to distribute 

equally hydropower and flood control benefits. The fact that First Nations and Native Americans have 

been historically left out of the agreement, as have environmental issues, reduces the perception of 

effectiveness today. However, even with these missing aspects, the long-term relationship between 

the USA and Canada is seen as having trust and good dialogue. The states have relatively equal 

bargaining power and capacity, e.g. scientific knowledge, negotiation, etc. We can compare these 

reasons for why the Columbia is considered to have effective cooperation with the responses to the 

same question for the Senegal River. Also mentioned extensively in the literature, the Senegal River 

is jointly managed between Guinea, Mali, Senegal, and Mauritania through the OMVS, which was 

established in 1972. The OMVS implements equitable sharing of the benefits and risks between the 

states, which jointly own the major infrastructure along the river. The basin-wide management has an 

integrated scope and includes environmental protection and concern for local populations in addition 

to infrastructure management and water allocation. Ultimately, interviewees cited that there is 

apparent trust between the states, which have relatively equal capacity. There is also trust in the 

OMVS and the process of cooperation and management; this includes trust in the data collected to 

make management decisions.  

Looking at these two brief examples of effective cooperation – the Columbia and Senegal Rivers – 

we can identify similarities in the cooperation, despite them having distinctly different legal 

agreements, institutions, and contexts. It is apparent that effective cooperation is perceived to be 

cooperation that has strong positive relational and outcome frames. Trust, relationships, and capacity 

over time support and demonstrate effective cooperation, as does the ability of the two cooperative 

processes to share benefits and execute the outcomes defined, even though these outcomes are 

different between the basins. Similar comments regarding the relational and outcome framed aspects 

of cooperation were made with respect to several of the other basins listed. However, one variation 

was responses on whether there was effective cooperation in the Indus River Basin. Interviewees 

generally expressed that cooperation was effective because it had reduced conflict in the basin, 

especially when considering the tense, sometimes hostile, relationship between India and Pakistan.  

Looking at these data from the interview question about examples of effective cooperation overall, I 

coded the responses for the aspects of effectiveness, as discussed in the above Section 5.5.1.1. The 
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most commonly referenced aspects in these responses are: Achieve outcomes, Time, Institutional 

capacity, Process, Financial support, and Context. In general, these are very similar to the top aspects 

referenced in answers to the defining effectiveness question. Given the subjectivity of effectiveness, it 

is logical that time and context are prominent. The new aspects not previously defined are Process 

and Financial support. Process is coded by the same definition used for the key element of 

cooperation. However, in this case it is used in the context of effective cooperation, where process is 

decision-making, problem identification, and problem-solving when discussed in a general or non-

specific manner that is often used to embody the relationships required to initiate, develop, 

implement, and maintain cooperation. Financial support includes discussions about how adequate 

and sustainable financing is needed for impactful cooperation. Overall, I would argue that through 

these data, effective cooperation is not just the normative procedural elements that are often easily 

measured, but rather a definition of effective cooperation also needs to include relational and outcome 

aspects of effectiveness. 

5.5.2  Defining the Lack of Effectiveness  

As we have seen, defining effective transboundary water cooperation is a difficult task. I found that 

rather than define what effective cooperation is, authors often define what effective cooperation is 

not. While coding the literature and interview data, I identified text that defined ineffectiveness or 

components of ineffective cooperation. I think it is worth looking briefly at several of the examples to 

try and learn what effective cooperation is not. The following is a select list of quotes from the 

literature and interview data on the lack of effectiveness:  

• “…if monitoring and data sharing do not feed into the decision-making process, confidence 

in cooperative processes may actually be eroded due to the lack of tangible benefits” 

(Chenoweth and Feitelson 2001). 

• “A number of obstacles exist in developing an effective agreement to share water resources 

between governments. These obstacles include conflicts in internal water laws and politics of 

the parties, an incomplete knowledge of the water resource availability and demand within 

the shared basin, and conflicts between the internal economic policies of the parties” 

(Environmental and Water Resources Institute 2012). 

• “Much of the literature either explains why cooperation has not succeeded or details 

examples of ‘paper’ coordination. That is the signing of agreements among basin states, but 

with little attention given to implementation” (Tarlock 2015). 

• “…if there is no trust, no capacity, no data, no investment and engagement or commitment in 

time, then you don’t have effective cooperation” (Salamé 2018). 

• “…because they have to keep negotiating for every step they take. It’s not like a normal 

management plan for two or three years that everybody’s contributing to. No, they have to 

negotiate every step of the way. That’s not effective. It looks nice from the outside, but it’s 
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not effective” (Witmer 2018). 

These examples on ineffectiveness parallel the data on effectiveness. The first quote by Chenoweth 

and Feitelson (2001) talks about the ‘lack of tangible benefits’ or outcomes, as well as the need for 

process and data and information sharing – all three are aspects that were identified in Section 5.5.1.1. 

The second quote from the Environmental and Water Resources Institute (2012) acknowledges that 

the role of context – such as domestic laws and politics, existing conflicts, and economic policy – will 

affect whether an agreement is effective. Tarlock (2015) points out a critique of many indicators of 

cooperation that focus on the signing of an agreement and the mechanisms it contains; while 

important, without implementation, they cannot be effective. The first interviewee notes that without 

the relational elements, data and information, time, and financing there is no effective cooperation – 

which mirrors the aspects of effectiveness that were visible through the examples discussed above. 

Lastly, the final quote highlights the need to have an effective process; a cooperative process that 

requires negotiation regularly is an ineffective process and likely one that lacks trust and strong 

relationships between the parties. By considering what is ineffective or a barrier to effective 

cooperation, I hope to strengthen the understanding of what effectiveness means in order to better 

construct a model for evaluating effective cooperation in Chapter 6. The next section explores the 

perceived barriers to developing, establishing, or maintaining effective transboundary water 

cooperation.  

5.5.2.1 Barriers to Effective Cooperation 

We can learn more about what constitutes effective cooperation by further exploring what effective 

cooperation is not, through what are perceived to be the most common barriers to effective 

cooperation. Interviewees were posed the question: What are the common barriers that you see in 

basins or aquifers that prevent effective transboundary water cooperation? Practitioners were also 

asked, with respect to the basin or aquifer they have experience working in, whether they thought 

there were currently any barriers to effective cooperation. Using the same method of coding as was 

completed with the key elements of cooperation and the aspects of effectiveness, the responses to 

these questions were coded according to specific common themes throughout the data. Overall, 29 

distinct barriers were identified in the 45 responses. Not every interviewee was asked the question, as 

there was limited time and scheduling constraints when the interviews were conducted, with priority 

given to the earlier questions on defining transboundary water cooperation and effectiveness. There is 

not space here to discuss all 29 barriers identified; therefore, the full list with descriptions is included 

in Appendix I. The top five most commonly referenced barriers, broken down between the interview 

categories, are included in the following Table 23.  
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Table 23: The top most referenced barriers to effective cooperation broken down by the interview category.  

Commonly Referenced Barriers to Effective Cooperation by Interview Category 

Academics  Practitioners  Academic/Practitioner  Academic/NGO  Practitioner/NGO  

Context Context Context Context National level 

Political will Financing National level Political will Financing 

Stakeholders Political will Lack of knowledge Capacity Communication 

National level Competing 

perceptions 

Competing perceptions National level Political will 

Lack of 

knowledge 

Trust Communication Lack of knowledge Lack of knowledge 

 

The top commonly referenced barriers across all the data are Context, Political will, National level, 

Financing, and Lack of knowledge. There are only a few differences between the various categories of 

interviewees. Context, unsurprisingly, was the most commonly referenced barrier to effective 

cooperation. As with the aspects of effectiveness, Context is broadly defined to include the political 

situation, historical context, climate, culture, economy etc. 23 of the 45 respondents to this question 

mention context or a contextual factor as a reason for why effective cooperation is difficult. Dr. 

Robert Varady, of University of Arizona, sums up nicely one impact that context can have in 

encouraging or increasing the difficulty of cooperation: “Round up the usual suspects, like the 

differences and administrative procedures, legal procedures, cultural practices, farming practices, 

state of development, GDP per capita, all those things. The more pronounced the difference, the 

greater the impediment to coming to reasonable agreements. If you have two countries bordering each 

other with very different rates or measures of all those things that I mentioned… that’s going to 

complicate the thing. As opposed to two very similar countries, where people speak the same 

language, and the landscape is similar, and the economic status is similar, the GDP per capita, the 

population growth rate. If all those things are similar, there’s a better chance of coming to an 

accommodation” (Varady 2018). Political will differs from political context, as it addresses the 

political intent, willingness, pressure, etc. to engage or not engage in a cooperative process over 

transboundary water. Most of the interviewees with responses coded for Political will explicitly state 

the term. Many interviewees stated that one of the biggest barriers is having (or not having) the 

political will. For example, Mr. Lenka Thamae, Executive Secretary of the Orange-Senqu River 

Commission, noted that political commitment or political will is a regularly discussed idea in the 

field. Political will can both encourage and enable effective cooperation and has the potential to 

impede effective cooperation, if the political commitment is inadequate or lacking. From the opposite 

perspective, political commitment can be nurtured and developed through cooperation (Thamae 

2018). Political will and commitment are intertwined with cooperation and the lack of effective 
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cooperation, with both elements having the ability to impact each other. Neither of these two barriers 

– Context and Political will – is likely to be a surprise, as these are two frequently discussed factors 

that drive or inhibit cooperation in the literature.  

National level was an interesting theme that came from the data, and it encompasses a few ideas 

related to national level governance and national positions. First, is the idea that national positions 

and securitization of water resources at a national level inhibit the willingness to cooperate. Countries 

are focusing on national positions without actually negotiating. Second, there may be cooperation 

occurring between states; however, the implementation is hampered given inadequate national laws 

and policy to implement the decisions made through cooperation. Lastly, interviewees discussed the 

opposite idea, that cooperation was hampered by the involvement of a larger scale – often national or 

regional – in problems that could be effectively solved by local or smaller scale efforts. What we can 

draw from this complex and nuanced theme is that cooperation should be at the appropriate scale for 

the system and problem at hand, national policies need to support international cooperative efforts as 

well as local cooperative efforts, and a shift in thinking is needed from positions and the idea of water 

as a matter of national security to interests and needs that will allow for actors to better identify 

shared benefits.  

The last two most commonly referenced barriers are Financing and Lack of knowledge. Lack of 

knowledge refers to the lack of reliable data and limited scientific understanding, in addition to the 

lack of data collection. Lack of knowledge was frequently mentioned in reference to groundwater, 

given that there is very little data globally on groundwater and aquifer systems. Financing was 

another nuanced barrier that was discussed in the data. Like National level, there are a few ideas 

within this theme. The straightforward response was that there needs to be adequate, sustainable, and 

predictable funding for cooperation to be effective. However, this can contribute to an over-reliance 

on external funders, which in and of itself is a barrier, as this can lead to a donor priority driven 

process, rather than a stakeholder driven process. In addition, the external money may be the 

contributing factor as to why the cooperative process is occurring. This could act as both a driver and 

a barrier of cooperation. External funding can encourage the development of cooperation, but if trust, 

relationships, and national desire do not develop, then the process is not truly being effective, as it is 

strictly being driven by the existence of external funding. Without this funding, the question is – will 

this process be maintained? Lastly, it was mentioned that perhaps having too much money is a barrier 

to effective cooperation. The example given was the Mekong River Commission, where there is 

significant funding provided; however, the funding creates an emphasis to conduct as many studies as 
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possible within the basin to meet donor expectations, yet many of these studies are not properly 

implemented.  

There are a few other barriers mentioned between the different interview categories as shown in Table 

23. However, there does not seem to be a trend in the types of barriers identified between academics 

and practitioners, as there is with the key elements of cooperation and the aspects of effectiveness. 

The remaining most referenced barriers mentioned, but not discussed, include Trust, Communication, 

Stakeholders (which refers to not having all riparian and stakeholders involved in the process), 

Competing perceptions, and Capacity (which refers to the ability of actors to participate in the 

process, in negotiations, in data collection, etc.). In general, we see that most of the barriers 

referenced with respect to effective cooperation deal with the relational and institutional frames of 

cooperation, as well as the greater context and scale of the cooperative process. Ultimately, with such 

a complex topic, it is no surprise that the barriers are just as deeply nuanced, equally complex, and 

context specific as effective cooperation itself.  

5.5.2.2 Examples of Basins and Aquifers with Barriers to Effective Cooperation  

In addition to asking interviewees about what they perceive as barriers to effective cooperation, I was 

interested in learning what cooperative processes they thought were ineffective. During the interview, 

I asked interviewees: Do you have any examples of basins that do not have effective transboundary 

water cooperation? Why? Practitioners were asked a variation on this question; first, they were asked 

whether they believed the cooperative process in the basin or aquifer they worked in was effective or 

not and why. I followed this up by asking if they were aware of any other examples of effective or 

ineffective basins or aquifers. This phrasing reduced the number of non-effective example responses 

from the practitioners. In addition, there were time constraints for some of the interviews; therefore, I 

have 29 responses to these questions out of the 54 interviews conducted. The following Table 24 lists 

all the basins and aquifers identified as having barriers to effective cooperation.  

Table 24: The list of basins and aquifers listed as having barriers to effective cooperation based on multiple 

responses from interview data.  

Basins and Aquifers with Barriers to Effective Cooperation Based on Multiple Responses44 

Aral Sea Basin Helmand River Basin Tigris-Euphrates River Basin 

Ganges-Brahmaputra-Meghna River 

Basin 

Mekong River Basin US-Mexico Groundwater 

Guarani Aquifer Nile River Basin  

Overall, the Aral Sea and the Nile River were the two most commonly referenced examples of basins 

 
44 This is based on the data collected and is not an evaluation made by the author nor the method of evaluation 

of effective cooperation as proposed in this dissertation.  
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with ineffective cooperation or aspects of ineffective cooperation. The others include the Mekong, the 

Ganges-Brahmaputra-Meghna, and the Guarani Aquifer; although these were referenced moderately 

less than the Aral Sea Basin and the Nile River Basin. There was no difference between the basins or 

aquifers identified by the academics or practitioners; however, this could also be due to the format of 

the questions to practitioners, as they were asked for other examples as a secondary question to 

whether they thought cooperation in their basin or aquifer was effective or not.  

Interviewees gave similar reasoning for why the cooperative processes in the Aral Sea Basin and the 

Nile River Basin were not effective. When asked why the Aral Sea’s cooperative process was not 

functioning effectively, the interviewees' responses were centered on a few key points. First, nearly 

all respondents pointed out that there is cooperation in the basin; however, it is not effective 

cooperation. The process is considered a failure since there has not been much in the way of positive 

outcomes – particularly environmental improvements in the basin, e.g. the decline in the Aral Sea 

level, decline in flow in the Amu and Syr Darya Rivers, etc. Key issues spurring cooperation have not 

been solved, such as conflicts over hydropower development and irrigation. This failure is argued as 

being due to a focus on national positions, the tendency to blame other stakeholders for issues with 

the water resources, and the over-use of water in general. The lack of reliable data and trust in the 

data that is available contributes to these factors. Ultimately, most respondents stated that there is a 

lack of trust, communication, and capacity in the basin. States mistrust each other and the institutions 

in place; therefore, to increase the effectiveness, there needs to be more confidence in the institutions 

and the process by the parties involved. The states have differing levels of development, which 

impact their respective capacities to negotiate, collect data, and understand the potential shared 

benefits; this can inhibit the ability to develop trust between the parties.  

The Nile River Basin has a long history of sharing transboundary waters with varying levels of 

cooperation. When asked why the Nile was not considered to have effective cooperation or what 

aspects inhibited effective cooperation, the interviewees acknowledged that there is cooperation and 

there has been significant progress in the basin over the last several decades; however, the 

cooperation is not effective in the basin as a whole. The history of colonization and the historical 

agreements splitting the waters of the Nile between Egypt and Sudan have had a lasting impact on the 

ability of current processes to be effective. This history has led to uneven development in the basin, 

creating power differentials, which has led to hegemonic development and use of the Nile waters. 

Similar to the Aral Sea, the recent discussions on water security illustrate a focus on national 

positions, rather than identifying shared benefits. Ultimately, most of the respondents highlighted that 
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not all countries are fully participating in the process; even those that are participating may be doing 

so hesitantly. There is a lack of trust in the basin, particularly between the upstream and downstream 

states. This lack of trust in the downstream states has encouraged unilateral development in the 

upstream states; consequently, this is increasing the mistrust of the downstream states. The lack of 

trust and full participation in the process is occurring despite active dialogue between the countries 

and ample reliable data. Despite all these comments on the ineffective aspects of cooperation in the 

Nile, one interviewee noted that we must consider the cooperative process over time. In the almost 

100 years of formal agreements and ‘cooperation’ in the basin, there has been significant progress. 

Cooperation is a process that ebbs and flows; therefore, when evaluating effectiveness, the time frame 

must be taken into consideration.  

Looking at the two brief examples of ineffective cooperation – the Aral Sea and Nile River basins – 

we can identify similarities in why the cooperative processes are not considered effective. What is 

apparent is that cooperation is perceived to be ineffective because both basins have weak, and 

sometimes negative, relational elements of cooperation. Trust, communication, and fully engaged 

participation are lacking in the basins. In the Aral Sea Basin, institutional elements also need to be 

strengthened with an increase in states’ capacities and in data collection and sharing. A few 

individuals also highlighted the legal element in the Nile, arguing the cooperation would be more 

effective once the Cooperative Framework Agreement is enforced. Similar comments regarding the 

relational framed elements of cooperation were made with respect to several of the other basins and 

aquifers listed.  

It is also interesting to note that the Mekong River Basin was mentioned by multiple interviewees as 

having both effective aspects of cooperation and as having barriers to cooperation. It is considered 

effective in that there is political will from the lower basin states, which is backed by funding from 

each country in addition to donor funding. Furthermore, the cooperative process has been maintained 

for a long history in the lower basin. However, the cooperative process is seen as being structured in a 

not particularly effective manner, which contributes to the limited outcome effectiveness.  A further 

barrier is the fact that Myanmar and China are only at observer status in the Mekong River 

Commission and do not fully participate. China has recently established in 2015 an alternative 

process in the Lancang-Mekong Cooperation forum, which has been addressed with mixed 

perspectives as to its contribution towards effective cooperation in the basin. This mixed example of 

both effective aspects and barriers, I believe, is representative of most shared waters, where there is 

likely to be both aspects of effective cooperation and barriers working in the basin.  
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I believe that this discussion on why interviewees perceived specific basins to be ineffective in their 

cooperative process highlights discrepancies between perception and what is measured in definitions 

of transboundary water cooperation. In light of this, are the measures of cooperation being used truly 

capturing what is perceived about cooperative processes? For example, let’s compare the above 

discussion on the Nile River Basin’s barriers to effectiveness to the results of methods for measuring 

operational arrangements for cooperation presented in Chapter 2. For Method 1 in Section 2.4, which 

uses the methodology for SDG Indicator 6.5.2, Uganda has a 90% coverage of operational 

arrangements for cooperation because the Nile basin country unit (BCU) is calculated as meeting all 

the criteria for operational cooperation. For Method 2 in Section 2.5, the Nile BCU in Uganda is 

given an Operational Level 5 for meeting the same criteria as in Method 1. Lastly, Method 3 in 

Section 2.6, categorizes the cooperation in the Nile BCU of Uganda as 77% in Emerging 

Comprehensive Cooperation and the sub-basin of Lake Victoria as 21% in Continuing 

Comprehensive Cooperation. These analyses present the cooperative process in the Nile Basin – at 

least within Uganda – as operational and progressing along the cooperation continuum. One could 

easily consider these results and assume that cooperation in the basin is effective. Yet, this is vastly 

different to the perspective provided by the interview data that the cooperation in the Nile, while 

progressing, is currently not effective.  

The goal of this section is to highlight what are perceived to be the reasons why cooperation may not 

be considered effective. These can then be incorporated into the model for evaluating effective 

cooperation developed in Chapter 6. Furthermore, this section illustrates the challenge of measuring 

cooperation without having a clear understanding of what is being measured and the goals of the 

methodology. Various definitions of cooperation led to multiple, often competing perceptions of what 

is considered ‘good’ or ‘bad’. This dissertation aims to address this gap with the Four Frames of 

Cooperation – a framework for developing an explanatory definition of transboundary water 

cooperation.  

5.5.3 Bringing It All Together 

This chapter and the discussion of results has presented many different perspectives on what effective 

means, how it is applied to various terms in the international water literature, and what the water 

literature and academics and practitioners in the field perceive to be the aspects of effective 

cooperation. The next step is to identify how these data relate to the Four Frames of Cooperation 

presented in Chapter 4. The Four Frames of Cooperation defines transboundary water cooperation as 

the interactions between actors over shared waters that result in establishing mutually beneficial 
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outcomes through a decision-making process; this process could include formal and informal legal 

and institutional mechanisms, depending on the scale and context. Cooperation can be explained 

through this definition by identifying elements within the Four Frames at the appropriate scale and 

context. The Four Frames are legal, institutional, relational, and outcome. The implicit and explicit 

discussions of effectiveness, see Section 5.5.1 above, were coded based on the frame(s) of 

cooperation that they addressed in order to determine what frames of cooperation were perceived to 

be the most important aspects of effectiveness. The following Table 25 lists the total number of 

references to each frame that were made in both the literature and the interview data. This table 

illustrates the same conclusion we can draw anecdotally from the discussions on the examples of 

effective and ineffective cooperation: in defining and evaluating the effectiveness of transboundary 

water cooperation, the relational and outcome aspects are perceived as being more relevant.  

Table 25: Implicit and explicit discussions of effectiveness in the literature and interview data with the number 

of references to the four frames of cooperation.  

Number of References in Implicit and Explicit Discussions of Effectiveness in the Interviews and 

Literature 

Frames of Cooperation Implicit Explicit 

Relational 54 54 

Outcome 50 50 

Institutional 32 24 

Legal 24 19 

 

This trend is consistent when the data is broken down further – by interviews and literature only; 

however, in the literature only, there is only a difference of two to five references between the 

relational and outcome frames with the legal and institutional frames. This makes sense, given what 

we know from the literature review and the previous discussions. The legal and institutional aspects 

are generally more measurable, and therefore, are often used as proxies or indicators for 

transboundary water cooperation. This might also be the reason for the slight difference when 

comparing academics and practitioners. Both academics and practitioners mentioned outcome and 

relational aspects more frequently than the institutional or legal frames. The academics mention 

outcomes slightly more frequently than relational aspects, while practitioners mentioned relational 

aspects slightly more than outcomes. These differences are very small and could simply be reflective 

of the individuals I spoke with; however, I did find this slight difference to be interesting. These 

findings echo the discussions of effective regimes from international relations theory. Recall Figure 

23, where Underdal (2002) demonstrates the evolution of regime effectiveness, which begins with 
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outputs (regime formation) that lead to outcomes45 (implementation and changes in behavior), and 

then to impacts (responses to changed behavior). Using the Four Frames of Cooperation, this model 

of evolving effectiveness can be adapted into the following Figure 24.  

 

Figure 24: An adaption of the stages of regime effectiveness by Underdal (2002), which has been aligned with 

the Four Frames of Cooperation.  

While this representation is clean and idealistic, the reality is anything but. Effective cooperation does 

not progress in this manner, but these stages overlap, as do the Four Frames of Cooperation, which 

can operate simultaneously. Mitchell and Zawahri (2015) sum up the idea of complex reality with 

respect to effectiveness by arguing that international rivers represent a dilemma as they cannot be 

‘solved.’ Rather, states are confronted with complex relationships that must be managed because they 

lack a solution, or the solution is prohibitively expensive. Therefore, an institution is effective when it 

is able to assist states in managing a problem that involves continuous conflicts of interest. It is the 

process that enables effective cooperation to define and reach the outcomes, while continuously 

adapting and redefining the problems, outcomes, and even the process. Ultimately, the effectiveness 

of all four frames of cooperation needs to be incorporated in the model for evaluating effective 

cooperation, with an emphasis placed on the aspects of effectiveness within the relational and 

outcome frames.  

5.6 In Conclusion 

This chapter presents a discussion on how effectiveness is defined in order to answer sub-research 

 
45 This outcome is defined as the changes in human behavior as a result of the regime. This differs from the 

definition of the outcomes and the outcome frame that is used within the Four Frames of Cooperation, which 

are the benefits, goals, actions, or specific outputs of cooperation.  

Output
(regime formation)

•Legal Frame: 
agreements signed, 
mechanisms 
developed, 
problems identified.

• Institutional Frame: 
institutions, i.e. 
RBO, established. 
Financing secured. 

Outcome
(regime implementation)

•Relational Frame: 
trust, relationships, 
commnication, 
process.

• Institutional Frame: 
capacity,data 
collection and 
sharing, 
implementation.

Impact

•Outcome Frame: 
mutual benefits 
achieved, problem 
solved, goal 
attained, 
compliance, 
adaption.

•Relational Frame: 
long term 
relationships 
develop, trust.



167 

question 3: How is effective transboundary cooperation defined within the literature and with 

practitioners? In order to answer this question, a literature review is presented on effectiveness, 

focusing on regime effectiveness theory within international relations. It continued by exploring how 

effectiveness is used in the international water literature, including several studies that have attempted 

to define effective transboundary water cooperation. What followed was an extensive look at 

perceptions of effectiveness through the results of the content analysis on the sample of literature and 

interview data. What we can draw from this is that defining effective cooperation is complex. The 

term is context dependent, as well as subjective. So, how is effective transboundary water cooperation 

defined in the literature and the interviews? Definitions vary considerably; however, the central 

aspects revolve around effective cooperation achieves equitable results or outcomes through a 

cooperative decision-making process that has trusting relationships with stakeholder participation 

and communication. This process is supported by the appropriate legal and institutional 

arrangements, where the outcomes can be the resolution of the initial problems, reaching the goals of 

the parties, or complying with mutually agreed upon principles in a legal arrangement. This 

definition is not operational, as it does not characterize a baseline or a standard to measure whether it 

is effective or not in achieving the outcomes, nor whether the process was effective. Rather it 

summarizes the aspects of effective cooperation. The investigation, see Section 5.5, of the most 

commonly referenced aspects of effectiveness as well as how these fit within the Four Frames of 

Cooperation begins to develop a structure for understanding what effectiveness looks like in 

transboundary water cooperation. However, we are still unable to fully answer the questions 

discussed earlier in the chapter (see Section 5.2) that are posed by Underdal (1992, 228–29) as the 

core questions in defining and evaluating effectiveness: “What precisely constitutes the object to be 

evaluated? (ii) Against which standard is this object to be evaluated? (iii) How do we operationally 

go about comparing the object to our standard; in other words, what kind of measurement operations 

do we have to perform in order to attribute a certain score of ‘effectiveness to a certain object 

(regime)?” The aspects of effectiveness and the Four Frames of Cooperation represent the object to be 

evaluated, yet the standard to compare these aspects is still missing. The answers to these questions 

and the model for evaluating effective transboundary water cooperation are presented in the following 

chapter.  
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Figure 25: The Four Frames of Transboundary Water Cooperation. This graphic presents the framework, factors 

for consideration that will influence cooperation, and provides examples for how scale will alter what key 

elements are within each frame. This framework is neutral and is developed to be used as a tool to define 

cooperation in an explanatory manner in a particular basin, aquifer, etc.  
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In order to use this framework to define transboundary water cooperation in a particular basin or 

aquifer, the scale of interest must be identified. For example, if one were to define the cooperation 

between the US and Mexico over the Colorado River, a scale of interest could be at the international 

level and address the national-level governance. Once these boundaries have been established, the key 

elements within each of the four frames can be identified through a lens of the context of the basin. 

Through this, we could determine if the cooperative process is at the appropriate scale, what might be 

missing, and if the identified key elements align with the context. As this framework is neutral, the 

next step is to evaluate and measure cooperation. The next two chapters define effective cooperation 

and present a model that builds on the Four Frames of Cooperation for evaluating the effectiveness of 

cooperative processes.  
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6. EVALUATING EFFECTIVE TRANSBOUNDARY WATER COOPERATION 

6.1 Introduction 

This chapter synthesizes the findings and frameworks presented in the previous chapters, particularly 

Chapters 3, 4, and 5. Chapter 3 reviews the literature and interview data to determine how 

transboundary water cooperation is commonly defined, and how a clear, concise definition can be 

developed. It presents a general definition of transboundary water cooperation: interactions between 

actors over shared waters that result in establishing mutually beneficial outcomes through a decision-

making process; this process could include formal and informal legal and institutional mechanisms 

depending on the scale and context. However, this is a generic definition and does not completely 

capture the complexities of cooperative processes occurring over transboundary waters. Chapter 4 

argues that we can develop case-specific explanatory definitions through the framework – the Four 

Frames of Cooperation, which provides a neutral structure for identifying cooperative elements within 

the four frames of cooperation, which are legal, institutional, relational, and outcome. Chapter 5 steers 

the conversation from explaining cooperation to evaluating cooperation. It argues that cooperation for 

cooperation’s sake is not always ‘good,’ and that we need cooperation to be effective. However, there 

is no agreed upon definition of effective cooperation in the literature on international waters 

(Huntjens et al. 2016; Zawahri 2008). Through a review of the literature and an analysis of the 

literature and interview data, a general definition of effective cooperation is presented. Effective 

cooperation achieves equitable results or outcomes through a cooperative decision-making process 

that has trusting relationships with stakeholder participation and communication. This process is 

supported by the appropriate legal and institutional arrangements, where the outcomes can be the 

resolution of the initial problems, reaching the goals of the parties, or complying with mutually 

agreed upon principles in a legal arrangement. While this definition does capture many of the 

aspects of effectiveness discussed in Chapter 5, it is not a measurable definition, because “evaluating 

the ‘effectiveness’ of a cooperative arrangement means comparing something” (Underdal 1992). 

However, what we are comparing and what the results or outcomes should be is not defined. Defining 

effectiveness is “problematic in the sense that everyone is going to have their own definition of 

effective” as stated by Dr. Dave Devlaeminck, of Chongqing University (Devlaeminck 2018b). This 

chapter aims to address these issues by answering sub-research question 4: ‘How can effectiveness be 

incorporated into a method for measuring transboundary cooperation?’ Ultimately, through the 

synthesis of this chapter, the overarching research question is also answered: ‘How is effectiveness of 

transboundary water cooperation defined and how can it be operationalized to best measure 

progress?’ To answer these questions, I have developed the Weighted Model of Effective 
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Cooperation and present a preliminary instrument for evaluating effective cooperation according to 

this model. This chapter presents the model, its considerations, and the method for how to use the 

model to evaluate effective cooperation.  

Before discussing the model, I would like to remind the reader to keep in mind that this chapter and 

the preceding chapter focus on effective transboundary water cooperation. Therefore, I use effective 

cooperation and cooperation, without the transboundary water modifier, to still mean effective 

transboundary water cooperation or transboundary water cooperation, respectively. I will note if I 

am referring to a broader sense of either effective/effectiveness or cooperation that are unlinked from 

transboundary water.  

6.2 Introducing the Weighted Model of Effective Cooperation 

The Weighted Model of Effective Cooperation is based on the Four Frames of Cooperation described 

in Chapter 4. Cooperation is defined through the Four Frames and then evaluated through the model. 

The Weighted Model of Effective Cooperation can be visualized through an adaptation of Underdal’s 

stages of regime formation, see Figure 26. 

 

Figure 26: The Weighted Model of Effective Cooperation as shown through the stages of regime effectiveness 

adapted from Underdal 2002. The figure shows the definition of effective cooperation and the frames of 

cooperation within the three stages. Cooperative processes are not linear, and the stages link together or even 
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exist simultaneously, represented by the arrows connecting the stages. Note: The outcome stage is defined as 

the changes in human behavior as a result of the regime. This differs from the definition of the outcomes and 

outcome frame that is used within the Four Frames of Cooperation, which are the benefits, goals, actions, or 

specific outputs of cooperation. 

Similar to Figure 23 in Chapter 5, Figure 26(above) shows the stages of development for a 

cooperative regime, and an example of how the Four Frames of Cooperation can be applied.  It differs 

from Figure 23 in that it shows more detailed interlinkages between the stages, as all three stages can 

exist simultaneously. Given the nature of transboundary waters, cooperation is not a linear process 

that results in an impact or outcome, but rather it is a process that must adapt, redefine the issues, 

develop new solutions, and strive for mutual benefits that are flexible with respect to change. 

Furthermore, this process occurs at a specific context and scale, which will determine what the 

appropriate elements and aspects of effective cooperation are. This model is based on the more 

traditional view of regime formation from international relations literature; however, what is missing 

from this conceptualization of effective cooperation is the emphasis on the relational and outcome 

frames that emerged in the data, as presented in Chapter 5.  

The data analysis found that out of the four frames – legal, institutional, outcome, and relational – the 

most commonly referenced aspects of effective cooperation fall within the relational and outcome 

frames. Recall that the relational elements of cooperation are defined as the process and relationship 

building between all relevant stakeholders, including trust and shared understandings, while 

communicating transparently to identify and pursue mutually beneficial outcomes. The outcome 

frame is defined as the benefits, goals, actions, or specific outputs of cooperation that the relational 

frame is attempting to identify and achieve. This finding supports the observation of several 

researchers that the evaluation of cooperation needs to extend beyond the signing of agreements and 

the establishment of institutions; these, while important elements of cooperation, do not guarantee 

effective cooperation. Daoudy and Kistin (2008, 2) presented this argument: “Given such 

assumptions, the mere existence of cooperative arrangements is often celebrated as a sign of progress, 

with little or no interrogation of their influence on core issues related to transboundary water 

management (E. J. Kistin and Phillips 2007). Yet, as highlighted in academic research, the mere 

attempt to cooperate does not guarantee effects, let alone optimal outcomes (Helm and Sprinz 2000; 

Miles et al. 2002).” Therefore, I developed a different interpretation for modeling effective 

cooperation that embodies all four frames of cooperation while putting a heavier weight on the 

relational and outcome frames. See Figure 27 for a representation of the weighted frames and how 

these are intertwined. 
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Figure 27: The Weighted Model of Effective Cooperation. This figure shows the four frames of cooperation and 

how the outcome and relational frames are weighted more heavily in the evaluation of effective cooperation.  

These all take place within the system parameters of context, scale, and time.   

The outcome frame of cooperation is at the center of effective cooperation – represented by the 

largest blue circle in Figure 27 (above). Without achieving the benefits, goals, actions, or specific 

outputs of cooperation, how can we say cooperation is effective? Ms. Silvia Rafaelli, of the Global 

Environmental Facility, stated succinctly, “effective is when you see the results” (Rafaelli 2018). In 

order to achieve these outcomes, the cooperative process should incorporate appropriate aspects from 

the relational, legal, and institutional frames. What is deemed as ‘appropriate’ is dependent on the 

context and scale of the basin or aquifer. The relational frame is larger and darker in Figure 27 than 

the legal and institutional frames in this representation of the model. This incorporates the findings 

from Chapter 5, where the relational elements were the most commonly referenced aspects of 

cooperation when interviewees were asked to define cooperation, as well as the common thread in the 

basins and aquifers they listed as examples of effective cooperation. In fact, one could argue that even 

if cooperation achieved its outcomes, if the trust, communication, and relationships were not there, it 

would not be considered a fully effective cooperative process. This differs from other 

conceptualizations of cooperation, where trust, confidence, and relationships are considered part of 
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the enabling environment, rather than part of the cooperation itself (Grey, Sadoff, and Connors 2009). 

The other attribute that should be pointed out in the model is that the frames are not isolated – 

elements of cooperation and aspects of effectiveness overlap. Recall the example of mutual benefits 

overlapping between the outcome and relational frames discussed in Section 4.2.4. This is 

demonstrated by the lines in Figure 27 connecting all the frames together in an attempt to show how 

all four frames must work together, as appropriate for the particular basin or aquifer, for there to be 

effective cooperation.  

6.3 Expanding on the Weighted Model of Effective Cooperation 

These two graphics (Figure 26 and Figure 27) attempt to represent the conceptual framework for the 

Weighted Model of Effective Cooperation. However, to evaluate the effectiveness, there needs to be a 

comparison against a standard of success or accomplishment. The international relations literature on 

regime effectiveness has a consensus on what a model must answer in order to evaluate effectiveness. 

The model needs to answer three conceptual questions that are put forward in the literature (See 

Underdal 1992; 2002; Bernauer 1995):   

(i)What precisely constitutes the object to be evaluated? (ii) Against which 

standard is this object to be evaluated? (iii) How do we go about comparing the 

object to our standard; in other words, what kind of measurement operations do 

we have to perform in order to attribute a certain score of ‘effectiveness to a 

certain object (regime)? (Underdal 2002, 5; 1992, 228–29) 

This section answers these questions for the Weighted Model of Effective Cooperation.  

6.3.1 What is Being Evaluated? 

The first question is, what is the object to be evaluated? The Four Frames of Cooperation is at the 

core of the Weighted Model of Effective Cooperation (hereafter Weighted Model). The cooperative 

‘system’ defined in the Four Frames is the ‘regime’ or the object to be evaluated. However, there are 

several parameters that will affect what is included in the ‘system’: context, scale, and time.  

6.3.1.1 Context 

As with the Four Frames of Cooperation, context heavily influences the use of the Weighted Model to 

evaluate effective cooperation. Context sets the stage for evaluating effectiveness. The user of the 

model cannot fully understand the scale of effective cooperation without first acknowledging the 

context. In Chapter 4, I present three specific contextual factors that appear in the data as influencing 

cooperation: meanings of water, variability and risk, and donor financing. These examples illustrate 

how context can affect the structure, function, and operation of a cooperative process. In the 

Weighted Model, context provides the constraints on the system where cooperative processes 
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function; therefore, we need to be aware of the context when evaluating the effectiveness. Generally, 

we can group context into two categories – physical and human. Physical context includes geography, 

climate, hydrology, etc. – in essence, the ecological and environmental aspects of a basin or aquifer. 

Human context includes the politics, culture, history, economics, etc. – in essence, all the social 

aspects that are relevant in the basin or aquifer. By considering the physical and human contextual 

factors together, we can define the nature of the collective action problem that necessitated 

cooperation. The unique combination of these two factors will determine and influence the elements 

of cooperation that form; it also informs the evaluation as to whether they are the appropriate aspects 

or whether they hinder the development of effective cooperation. For example, two riparians are 

integrated regionally beyond water, and both states are willing and ready to enter into a cooperative 

process on transboundary waters. The willingness of the states in this example satisfies the relational 

frame and would be viewed more strongly than if the context of regional integration was not known. 

This is because we know from the literature that states are more willing to cooperate over 

transboundary waters if there is cooperation and regional integration over non-water issues (Boklan 

and Janusz-Pawletta 2017; Conca, Fengshi Wu, and Cigi Mei 2006).  

In addition to the degree of complexity that context brings to the model, it also presents two 

additional challenges. Dr. Naho Mirumachi, of King’s College London, noted that effective 

cooperation is “very context-dependent. What might look as effective cooperation might not translate 

shape of effective cooperation might not be very productive or fruitful because of the local variability, 

because of the specific socioeconomic dynamics that are going on in these basins” (Naho Mirumachi 

2018). This statement summarizes the key challenge with context and effectiveness. How can we 

define effectiveness, if it is different for every basin or aquifer? Ultimately, this dissertation is 

developing a model for defining and evaluating effectiveness based on the context of the basin or 

aquifer. What is considered an element of cooperation or considered to be effective will differ from 

basin-to-basin and aquifer-to-aquifer. This means that whether or not a basin or aquifer is considered 

to have effective cooperation, it will not be comparable to another basin or aquifer. Instead, the model 

and its outcomes are meant to be used by actors to improve their cooperation to be more effective. 

The second challenge put forward by a different interviewee relates to how context impacts what is 

considered effective. Dr. Susanne Schmeier, of IHE-Delft, stated, “I just think that it depends so 

much more on the basin context than I thought back then, in both a positive and a negative way. On 

the one hand, of course effectiveness, whether someone in the basin sees basin organization or 

cooperation process as effective, will depend on what they expect from cooperation. But then what I 

also really came to acknowledge in the past years is that what people expect from basin cooperation is 
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not necessarily what’s best for the basin” (S. Schmeier 2018b). This statement has two key ideas; first 

that effectiveness is dependent on who is evaluating it. Therefore, we need to consider multiple 

viewpoints when evaluating effectiveness, as what is effective for the hegemon in the basin is likely 

not effective for the states with less power. The second idea is that defining effectiveness based solely 

on the perceptions of a single group, or perhaps from the contextual perspective of the basin, may not 

be what is needed for the basin. Effectiveness does not always equate to what is best for the basin. For 

example, if states agree to over-allocate and fully consume the flow of a river and are able to do so, is 

that cooperation effective, as they have achieved their goals? Therefore, we need to consider context-

based ‘objective’ standards for evaluating effectiveness, in addition to standards defined by the 

parties involved. This is discussed in more detail in the following Section 6.3.2.  

Context has the ability to shape and transform the structures and functions of cooperation.  It impacts 

what key elements are represented in the Four Frames of Cooperation, how these are perceived to be 

effective, and what standards we are comparing them to in order to evaluate the extent of 

effectiveness. While context may seem obvious, it is a critical component of the Weighted Model of 

Effective Cooperation.  

6.3.1.2 Scale 

As with the Four Frames of Cooperation, the Weighted Model of Effective Cooperation is impacted 

by scale. Scale is linked to context, as context will shift depending on the scale under consideration. It 

could even be considered an aspect of the greater context. However, scale deserves special 

consideration with regard to context. In Chapter 4, I defined scale as the territorial delineation of a 

biological or ecological landscape or of a social, political, or economic entity, which incorporates the 

spatial dimension into transboundary water cooperation. This definition remains consistent in the 

Weighted Model. Scale can be categorized into two general categories – the geographic and the 

governance scales. The geographic scale is the geographic extent of nested basins and aquifer areas 

that correspond to the geographic scope of transboundary water cooperation. The governance scale 

embodies political geography’s understanding and inclusion of power: the international system, 

supranational organizations, nation-states, regional governments, city, community, and local scales. 

See Section 4.3.1.1 for a full discussion of the two categories of scale. The two scales have been 

subdivided into various levels in order to create a common language for discussing scale; however, 

the model recognizes that scale is context-dependent and can operate at different levels. The 

following Table 26 illustrates the subdivisions in the governance and geographic scales.  
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Table 26: The breakdown of two types of scale – geographic and governance. These create a common language 

for discussing scale; however, they should not restrict other conceptualizations of scale.  

Geographic Scale Governance Scale 

Point Local  

Sub-basin / Tributary Technical 

Basin Wide Administrative/sub-state 

Regional  State to state 

Inter-basin Regional  

 Global 

 

As mentioned in Section 4.3.1.1, these two scales are often perceived as linked, where the larger the 

geographic scale, the higher the governance scale is required, as more power is needed to manage or 

cooperate. This state-centric view equates larger size with higher power in the hierarchical view of 

scale (Graddy 2011). As with the Four Frames of Cooperation, the geographic and governance scales 

should not be considered as linked in the Weighted Model; instead, they should be evaluated 

separately with respect to their impact on the effectiveness of cooperation. How the governance and 

geographic scales are defined for a particular shared water will affect the format, function, and 

ultimately, the effectiveness of a cooperative process.  

As a part of the data collection, the interviewees were asked at what level does cooperation need to 

occur to be considered effective? Depending on their responses, most interviewees were asked about 

both the governance and geographic scales. In the 47 responses to this question, there are several 

common themes, as well as varied and nuanced answers. In general, most of the interviewees stated 

that cooperation at all governance scales was necessary – the governance scale was also the more 

commonly mentioned out of the two scales. Others highlighted that specific scales were particularly 

important. A few mentioned that the smaller governance scales, such as the local and community 

levels were important as these are the scales where many of the objectives are implemented, and 

impacts are felt. More interviewees, however, mentioned that the national or state-to-state governance 

scale was the most important for effective cooperation. The national governments need to be involved 

in creating general principles, politically backing cooperation and allowing it to occur at smaller 

scales, and establishing a larger governance mechanism that considers the entire basin. Even when 

mentioning that a particular scale was the most important, everyone recognized that governance at all 

scales is needed. This was often stated with a caveat, that it is dependent on the context and what 

issue the cooperation is focused on. It is not only context that impacts the question of scale and 

effective cooperation. Dr. Naho Mirumachi, of King’s College London, pointed out that much of the 

focus historically has been on the inter-state scale; “looking at the state level is not sufficient. …There 
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are a lot of synergies that are at play from the domestic, from the subnational to the international. …I 

think the keyword here is polycentric, that there is no one scale that determines the process of 

cooperation or the outcomes of cooperation, that there are different spatial scales that drive the 

process” (Naho Mirumachi 2018). Similarly, one interviewee expressed that scales are linked and 

should not be put into silos; therefore, for cooperation to be effective, dialogue and cooperation are 

needed at various levels that extend both vertically and horizontally. The Rhine and Danube (along 

with the Sava River sub-basin) were given as examples of multi-scalar governance, where there is a 

basin-wide commission, with smaller sub-basin commissions and the support of national 

organizations and policy. Despite asking about the geographic scale in particular, in many interviews, 

the conversation shifted back towards the governance scale or discussed the two in concert with each 

other. For example, Dr. Dinara Ziganshina,  of the Scientific Information Center of Interstate 

Commission for Water Coordination in Central Asia, noted that at the basin-wide scale, general 

principles should be established by the national governments, which would then trickle down to 

enable cooperation at lower scales, as these are the scales where people are dealing with the main 

issues that necessitate cooperation on a day-to-day basis (Ziganshina 2018).  

In addition to context, the scale of governance and the geographic scale will vary depending on the 

problem or issue at hand. This can also lead to a misalignment between the appropriate scale and the 

issue to be addressed. Problems over shared water resources can manifest at different geographic 

scales and require different governance scales to address issues. Several interviews noted that when 

identifying the appropriate governance scale to resolve a problem, it should match the issue at hand. 

For example, Dr. Zach Sugg, of the Gould Center for Conflict Resolution, stated, “My whole thinking 

about that is that the governance and cooperation arrangements should be matched appropriately to 

just the nature of those problems. Starting from the principle of decentralization, building up political 

scales that are matched, in an ideal world, matched to the resource and spatial scale, too” (Sugg 

2018). The experts with law backgrounds, in particular, put forward that determining the appropriate 

scale to address an issue should be driven by subsidiarity. The principle of subsidiarity is the idea that 

decision-making authority should be located at the level of accountability where the outcomes will 

occur and near the location where the actions to achieve the outcomes will happen (P. J. Wolf 2001). 

Stated simply, the cooperative process should take place at the lowest appropriate level. For example, 

global issues addressed at the international scale, regional problems at the regional scale, and basin-

wide issues at the basin-wide scale, and so forth (Benson and Jordan 2015).  Determining what the 

lowest appropriate level is, is challenging and may be dependent on “everything from geography to 

capacity to local knowledge” according to Dr. Gabriel Eckstein, of Texas A&M School of Law. 
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However, determining what the appropriate level is, despite the challenge, has been successful in 

many places, particularly within Europe (Eckstein 2018). 

With respect to the Weighted Model, there is no appropriate scale that can be pre-determined as the 

most “effective” without considering the specific context of the basin and the issue at hand. 

Therefore, when using the model, the scale of meaning needs to be defined. The scale of meaning is 

the geographic and/or governance level at which a problem is experienced, analyzed, discussed, or 

relevant, given the context of the problem and the place (Lebel, Garden, and Imamura 2005).  If the 

scale of meaning is established, this can be compared to the scales at which the problem is being 

addressed, which may offer a perspective on the extent of effectiveness in the basin or aquifer. The 

scale of meaning could then aid in applying the principle of subsidiarity to cooperative processes and 

assist in matching the scale to the problem. Ultimately, the user of the Weighted Model of Effective 

Cooperation needs to clearly define the problem or process of interest, its geographic scale, and the 

governance scale addressing the issue to fully define the system of cooperation that is being evaluated 

through the model.  

6.3.1.3 Time 

Like scale, time could be considered a component of context; however, I believe it is essential to 

separate time. Time will impact what the context of a basin or aquifer is, as well as what key elements 

are present and the extent to which a process has had time to function or implement policy into 

outcomes. The question of time and effectiveness came up in 17 of the interviews. Ultimately, three 

overarching considerations related to time emerged. The first is the most obvious. It takes time for 

cooperation to evolve, treaties to be negotiated, trust to develop, policy to be implemented, for 

relationships to mature, capacity to be built, and more. Actors must be willing to invest time into the 

cooperative process, as time is required for cooperation to evolve into effective cooperation. Second, 

when in time is the object (the cooperative process) being defined? Are we considering a point in time 

with a specific scale and context, or are we considering a set time period, or effectiveness overall? 

These will each yield a different result regarding the effectiveness of cooperation in a basin or 

aquifer. Generally, the Weighted Model is constructed to evaluate effectiveness at a certain point in 

time, while still recognizing the history and the future goals defined for a basin or aquifer. However, 

if the user wanted to consider the effectiveness over a time period or overall, they could evaluate the 

effectiveness at multiple points in time, using the same scales, and compare them. This might help 

point to attributes or contextual factors that increased or decreased the effectiveness in the 

cooperative process. It is important to remember that cooperation ebbs and flows, and while it might 
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appear as ineffective at one point in time, it does not mean that cooperation overall has been 

ineffective – context is essential. This same question can be asked in terms of: where in the 

development process is cooperation at this point in time? Are we evaluating cooperation during the 

negotiation of an agreement, right after an agreement is signed, or ten years after implementation? I 

would argue that all of these stages are part of the process of cooperation and the level of 

effectiveness at that point in time and should, to a degree, reflect where the cooperative process is. 

For example, if we are considering a basin that, at the point in time of evaluation, is negotiating an 

agreement, we would not expect the negotiated goals of the agreement to be achieved. However, we 

could evaluate the level of relational elements, as well as aspects of the legal and institutional frames. 

In this respect, the Weighted Model is modular, as it can be adapted based on the definition of 

cooperation for the place at a specific point in time through the use of the frames of cooperation. 

The last consideration is whether outcomes or particular elements have been achieved within a set 

period of time or a timeline defined by the cooperative process. This is a tricky component, as how 

long it takes to achieve an outcome is heavily dependent on the outcome as well as the context. 

Depending on the context of the basin or aquifer and the particular outcome itself, this could be used 

as a measure of whether a process is effective; however, it may reflect more on the efficiency of the 

process rather than the effectiveness. Considerable care should be taken when using time to achieve a 

goal as a way to determine effectiveness, particularly without having an understanding of the context 

involved.  

Similar to context, time also brings challenges to comparability. Dr. Susanne Schmeier, at IHE-Delft, 

highlighted that the rate of development of a cooperative process in time is different for every basin 

or aquifer and even in the same basin or aquifer at different points in time, depending on the internal 

and external factors contributing to cooperation (S. Schmeier 2018b). Therefore, the Weighted Model 

is not developed to compare progress over time between places, because context impacts the rate and 

type of development of cooperation. For example, cooperation in the Lake Chad basin was 

established in 1964, but was not functioning for several decades until the Lake Chad Commission was 

revived in the 2000s. Whereas, the Orange-Senqu River Basin established cooperation in the 2000s 

and has had a significant amount of progress. Superficially, one might be inclined to say that 

cooperation in the Lake Chad basin was ineffective in that it ceased to function, while in the Orange-

Senqu basin it is effective in that it has progressed rapidly over a short period of time. However, 

without taking the context – such as the internal and external and human and physical factors – into 

account, this is essentially comparing apples to oranges. Ultimately, time – like context and scale – is 
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a complexifier. The user of the Weighted Model needs to take time into consideration when 

evaluating effectiveness and be clear as to when in time the cooperative process is being evaluated.  

In addition to setting the parameters – context, scale, and time – of the cooperative process that is 

being evaluated, the user must also be aware which stage of the cooperative process is being 

evaluated and what data is being used. For example, the international relations literature has identified 

output, outcome46, and impacts as stages in the evolution of a regime, as shown in Figure 26 above. 

Output is the regime formation – the signing of an agreement; outcome is the change in human 

behavior, and impact is the responses to the changed behavior (which is captured by the Outcome 

Frame in the Four Frames of Cooperation). When discussing effective cooperation, as can be seen 

from the data in Chapter 5, cooperation is considered effective when there is an impact. However, 

much of the literature that aims to measure cooperation is evaluating the output, i.e. whether an 

agreement has been signed, the existence of a river basin organization, or certain mechanisms in a 

treaty. It is difficult to measure impact until after the fact – after the results of the cooperative process 

have been achieved. Therefore, there needs to be caution in measuring impact effectiveness while 

using output data (Underdal 1992). In terms of the Weighed Model of Effective Cooperation, the 

effectiveness of each stage will be addressed separately through the examination of each of the Four 

Frames. The object being evaluated, i.e. elements within each frame, will be compared with the data 

within each frame. Now that we have established how the object being evaluated is defined by its 

parameters – the context, scale, and time, the standard to which we are comparing the cooperative 

process must be determined.  

6.3.2 What Standard is the Cooperative Process being Evaluated Against? 

As mentioned above, in order to determine whether a cooperative process is effective, it must be 

compared to some standard that defines what success or failure is. This is the idea of the second 

question posed by Underdal (2002): “Against which standard is this object to be evaluated?” 

Establishing this standard is challenging, as it is subjective and variable depending on the goals of the 

cooperative process and the goals of the person or actor evaluating the cooperation. For example, 

many of the indicators developed to measure transboundary water cooperation focus on procedural 

aspects, such as the existence of a treaty, regular meetings, allocation mechanisms, or dispute 

resolution mechanisms in an agreement or institution. These evaluations are often derived from 

international water law, such as the provisions put forward in the conventions and customary law, 

 
46 This outcome is defined as the changes in human behavior as a result of the regime. This differs from the 

definition of the outcomes and outcome frame that are used within the Four Frames of Cooperation, which are 

the benefits, goals, actions, or specific outputs of cooperation. 
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e.g., the criteria used to measure arrangements with operational cooperation in SDG Indicator 6.5.2. 

(see Chapter 2). In the regime effectiveness literature (see Section 5.2), two main steps are put 

forward for determining the standard for comparison: 1) what is the point of reference that the object 

will be compared to, and 2) what is the unit of measurement (Underdal 1992; 2002).  

6.3.2.1 Point of Reference 

Points of reference are used to determine improvement created by the regime. The point of reference 

is defined in two ways. The regime can be compared to the collective optimum – or the ideal – which 

is defined as the solution that “accomplishes, for the group of members, all that can be accomplished -

given the state of knowledge at the time” (Underdal 2002, 8). The second option for the point of 

reference is the counterfactual, which can either be a no-regime counterfactual or a baseline 

counterfactual (Young 2011; Underdal 2002; 1992). The Weighted Model of Effective Cooperation 

provides space for comparison between both the counterfactual and the ideal depending on the 

problem or issue of interest and the subjectivity of the evaluator.  

The first option in the Weighted Model, the process of interest, as defined by the parameters, is 

compared to the ideal scenario – or the collective optimum. Questions will be asked to the actors to 

develop the ideal scenario given the basin or aquifer context; this will establish the key elements and 

aspects of effective cooperation in the ideal scenario. These can then be compared to the key elements 

and aspects of effective cooperation in the process of interest at the point in time that is being 

evaluated. It will also allow for the comparison of the ideal scenario between actors, which could 

inform future negotiation or adaption of the cooperative process.  

The second option in the Weighted Model is to compare the process of interest to the counterfactual.  

In the literature, the no-regime counterfactual is defined as the state of affairs if the cooperative 

regime had never existed (Young 2011; Underdal 2002). When comparing to the no-regime 

condition, the outcome is a measure of effectiveness in absolute terms. I do not believe that the 

comparison to a no-regime condition is helpful to most basins or aquifers. In the case of most surface 

water, there are generally some history, past agreements, cooperation, or conflict between riparians in 

other sectors that will influence the development of cooperation over water.  Therefore, a no-regime 

counterfactual is an unrealistic scenario, and the measurement of progress towards effective 

cooperation would be less applicable to basins and aquifers aiming to measure their actual progress in 

developing effective cooperation. The caveat is with groundwater; in some aquifers, there may be a 

no-regime situation occurring, as there may be no history of states cooperating over groundwater. The 

Weighted Model of Effective Cooperation is designed for comparison with the baseline 



183 

counterfactual. In the literature, the baseline counterfactual is the hypothetical situation if the previous 

rules, norms, and principles had remained in place (Underdal 2002; 1992). This aims to measure the 

relative or incremental improvement in the effectiveness of the cooperative process, which should be 

more relevant and applicable to actors implementing this model. However, rather than comparing the 

model to a hypothetical scenario where the baseline is extrapolated to the current point in time, the 

Weighted Model proposes that the baseline condition is an actual previous point in time that can be 

compared to the current point in time as defined in the parameters. Using this method, we can 

compare the point in time of interest to multiple previous baselines and track relative improvement 

and the rate of progress over time in the basin or aquifer for the issue under consideration. Therefore, 

in the model, the actors are asked questions with the purpose of eliciting answers that define, 

describe, and identify key elements and aspects of effective cooperation at the baseline and at the 

point in time of interest being evaluated. These can then be compared to determine the relative 

progress in developing effective cooperation.  

6.3.2.2 Unit of Measurement 

In addition to the point of reference, a standard metric is needed for evaluating effectiveness. 

Determining the unit of measurement is one component of effectiveness evaluation where the 

subjectivity of the evaluator can have a significant impact. For example, Dr. Francesco Sindico, of 

Strathclyde Law School, when asked to define effective cooperation, stated, “What kind of 

effectiveness are we talking about? Is it environmental effectiveness? Is it political effectiveness? Is it 

legal effectiveness?” (Sindico 2018). Each of these types of effectiveness will have a different 

perspective on what key elements or aspects of effectiveness are involved in transboundary water 

cooperation. Effectiveness depends not only on the context of the basin, but the individual perspective 

or goal in measuring effectiveness.  For example, in the early to mid-1900s, when the USA was at a 

peak of dam and large infrastructure construction, cooperation would have been considered effective 

if all the water was allocated and used for economic development and growth. These outcomes would 

not be considered effective by today’s standards in the USA, because they purposefully ignore 

ecosystem health and environmental flows. In the regime effectiveness literature, Underdal (1992) 

proposes that a standard metric for the measurement of regime effectiveness could be human welfare 

or ecological properties. Young and Levy (1999) define five different approaches to effectiveness that 

use different standards: problem-solving, legal, economic, normative, and political. The idea of 

defining a standard metric for effective cooperation relates to the discussion in Section 4.3.1 on the 

neutrality of transboundary water cooperation as defined in the Four Frames of Cooperation. In the 

Four Frames of Cooperation, transboundary water cooperation is strictly defined as having no value 
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judgment on cooperation. By evaluating the effectiveness of cooperation, a value judgment is made 

by the Weighted Model based on the standard metric of comparison. This model is constructed to 

value effective cooperation as cooperation that is equitable and sustainable, based on current thinking 

in international water literature and global sustainable development efforts. Dr. Mark Zeitoun, at the 

University of East Anglia, explains the neutrality of cooperation and the need for a goal when making 

a value judgment, stating, “When I say cooperation now, I’m not making any value judgment. I don’t 

say cooperation is good or desired, but certain types of cooperation are definitely necessary for the 

goal – the goal being a sustainable and equitable transboundary water arrangement. The goal is 

definitely not cooperation. Cooperation is just a means to an end, and [it] can be constructive or 

destructive” (Zeitoun 2018).  Therefore, with the Weighted Model of Effective Cooperation, I am 

advocating that effective cooperation is equitable and sustainable. Equitability and sustainability are 

the two units of measurement for comparison. These two concepts have a history in the global policy 

and research sphere, with the work of the London Water Research Group bringing them together in 

the context of transboundary water cooperation. For example, Zeitoun et al. (2011) write, “A second 

important step is to refine, focus and substantiate the meaning of ‘transboundary water cooperation’. 

Both this paper [(Zeitoun, Mirumachi, and Warner 2011)] and the one it builds upon [(Zeitoun and 

Mirumachi 2008)] have highlighted the less benign faces of cooperation and suggested that the term 

be applied more selectively to reflect equitability and sustainability.”  

While it may seem intuitive or logical to select equitability and sustainability as the units of 

measurement for effective cooperation, I want to briefly summarize why these aspects were selected 

over other potential units, such as water security. Both of these terms are prominent in the literature 

and the discourse in the field of international waters and in the larger institutional system. Equitable is 

most commonly referenced in discussions of the principle of equitable and reasonable use. Articles 5 

and 6 of the 1997 UN Watercourses Convention describe how states should share water in an 

international watercourse 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.” Article 6 outlines factors for consideration when 

determining the uses of water that are reasonable and equitable (United Nations 1997). Therefore, 

equitable is most often discussed with respect to allocation and utilization, where “the principle of 

equitable utilization emphasizes that a state cannot legally do as it pleases with the transboundary 

water resources in its territory. Its essence is that states must act reasonably in dealing with these 

waters” (Bourne 1998, 216). However, in the Weighted Model, equitable extends beyond allocation 

and use to other facets of transboundary water cooperation. Research by the London Water Research 
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Group has shown that not all cooperation is inherently good, nor is all conflict bad. Cooperation can 

maintain the status quo that enshrines the power of the hegemon in the basin in inequitable 

agreements and outcomes (Zeitoun and Mirumachi 2008; Zeitoun, Mirumachi, and Warner 2011; 

Zeitoun et al. 2017). This supports the need for consideration of equitable measures of effectiveness 

in all four frames of cooperation. It is worth clarifying that in the Weighted Model, equitable and 

equal are not the same. Equity or equitable refers to fairness or justice in the cooperative process of 

sharing transboundary waters. Equitability can be perceived to be achieved when there is an absence 

of disparities between the actors in the basin in both outcome and process (and perhaps between 

sectors of use). For each unique basin or aquifer context, equity will be perceived differently.  

Like equitability, sustainability has become prominent in international discourse. Sustainable 

development, in particular, has gained increased focus since the 1980s with the publication of the UN 

report in 1987, Our Common Future. This report defines sustainable development as “development 

that meets the needs of the present without compromising the ability of future generations to meet 

their own needs” (Brundtland Commission 1987, 41).  Sustainability and sustainable development are 

often used interchangeably in the literature, even though there are calls for decoupling of the terms, as 

sustainable development is economic growth-centered, which may further entrench western growth 

and capitalist ideals (Purvis, Mao, and Robinson 2019). The most common view of sustainability or 

sustainable development is the three pillars conceptualization, see Figure 28, in which sustainability is 

held up “as the balancing of trade-offs between seemingly equally desirable goals with these three 

categories” – social, economic, and environmental (Purvis, Mao, and Robinson 2019, 5).  Others 

define sustainability as “a condition in which natural and social systems survive and thrive together 

infinitely (Euston and Gibson 1995)” (Svendsen 2005, 5). Given that this dissertation originated from 

an analysis of the methodology of SDG Indicator 6.5.2 and the fairly global acceptance of 

sustainability through the foundational social, economic, and environmental pillars, the Weighted 

Model uses this framework as the other standardized unit of measure. While the appropriate social, 

economic, and environmental elements of cooperation will vary between basins, these pillars are used 

as a means to create ‘objective’ measures of effective cooperation that look beyond the outcomes 

defined by the parties involved.  
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Figure 28: The three pillars of sustainability and sustainable development.  

As shown through this discussion as well as in the literature review on effectiveness in Section 5.2, 

establishing a standard metric for comparison is challenging and subjective. Based on global 

discourse on sustainability and equity in the international waters literature, the Weighted Model of 

Effective Cooperation uses equitability and sustainability as the standard unit of measure. This 

culminates in the statement that effective transboundary water cooperation is equitable and 

sustainable.  

6.3.3 How do we Compare the Object to the Standard? 

The final question is, how do we compare the cooperative process to the standard, either the baseline 

or the ideal, using equitability and sustainability as the units of measurement? This is a challenging 

question that is currently being worked through in the literature (see Miles et al. 2002 for a discussion 

and example of operational measurement of regime effectiveness). Establishing an empirical method 

to analyze the data on effective regimes is difficult, given that most methods are comparing the 

current regime to either the hypothetical ideal or a hypothetical baseline where empirical data is not 

available. In addition, it is challenging to establish causal links between the regime, changes in 

behavior, and the resulting impacts (Underdal 2002). Therefore, the Weighted Model presents a 

method for evaluating effective cooperation, but does not claim to establish or determine any causal 

links between the key elements or aspects of effectiveness with effective cooperation.  

The most common methods to measure effectiveness are goal attainment, problem-solving, and 

compliance. Daoudy and Kistin (2008) argue for an additional method that is based on a power 

analysis of the cooperative process. This interest-based method aims to highlight issues with 
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cooperative processes maintaining power imbalances, which helps to address the standard for 

equitability.  

Goal attainment focuses on “the extent to which a regime’s (stated or unstated) goals are attained over 

time” (Young 1994, 144; S. Schmeier 2013). Ultimately, it asks how the actors are meeting the joint 

goals, expectations, and objectives they set. There are three main critiques of this method. First, the 

goals defined by the parties may not be appropriate for the basin (Daoudy and Kistin 2008). In the 

Weighted Model, an attempt is made to correct this by including standardized ‘objective’ questions 

that reflect the three pillars of sustainability and whether these are addressed in the cooperative 

process. The second critique is that focusing on goal attainment may distract from distributional, 

relational, and unintended effects (Young 2001). Lastly, this method is difficult to measure, as goals 

are often vaguely defined or immeasurable (S. Schmeier 2013; Daoudy and Kistin 2008).  

Problem-solving is when the issue or problem the regime was established to solve has been 

eliminated or alleviated  (Young and Levy 1999). This method is often seen as the true measure of 

effectiveness in terms of whether a regime has failed or succeeded. However, measurement generally 

results in failure to resolve the problem, particularly in transboundary waters, where the problems are 

not usually solvable and instead need to be managed. Focusing on problem-solving neglects the effort 

or commitment that parties put into solving the problems at hand (Daoudy and Kistin 2008).  In 

addition, the problems necessitating cooperation on international waters are often not quantifiable.  

Compliance is the extent to which the cooperative process and the actors conform to the established 

rules, such as adhering to water allocations (Daoudy and Kistin 2008). The critique of this method is 

similar to that of goal attainment, in that the rules actors are complying with may not be appropriate 

for the basin. In some basins, there could be high compliance, such as for exchanging data and 

information, which may require very little change in behavior by the actors. Even though there is high 

compliance, there is potential for limited impact, no impact, and even negative impact on the shared 

water (Miles et al. 2002).  

The final method proposed by Daoudy and Kistin (2008) is interest-based, which considers goal 

attainment for an actor’s individual goals, as compared to the joint goals for the basin or aquifer. The 

power imbalances between actors can substantially impact the joint goals developed; therefore, this 

method considers whether agreements address the goals of all the actors’ interests or just the goals of 

the more powerful actors (Daoudy and Kistin 2008). In the Weighted Model, this method is used to 

help establish the degree of equitability across the Four Frames of Cooperation.  
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In the Weighted Model of Effective Cooperation, these four methods for comparing the cooperative 

process to the standards are used in order to address the gaps and critiques in any one methodology. 

In addition, the best method to evaluate may vary depending on the context and the nature of the 

cooperative process itself. See Daoudy and Kistin (2008), Bernauer (1995), and Dombrowsky (2007) 

for examples where the evaluations have combined two or more of these methods to assess multiple 

aspects of the regime.  The results of the evaluations of the four methods can then be aggregated into 

an ordinal scale ranging from lacking effectiveness to effective cooperation. Attributing a score in a 

higher order of measurement is beyond the scope and capacity of the Weighted Model, given the 

complexity of evaluating effective cooperation. Furthermore, caution should be applied when 

attempting to attribute a more precise score for effective cooperation using this model, as it may 

encourage comparison between basins and aquifers. Since cooperation and effectiveness are heavily 

dependent on context, scale, and time, and the assessment of the standard metrics is variable with the 

context of the basin, the extent and level of effective cooperation is not comparable between basins or 

aquifers. Wolf (2010b, 108) sums this up by stating that “achievable international cooperation is 

always a long and complex journey, for which there is no single path and few shortcuts. Instead, there 

are many routes that can be followed and many steps that can be taken, with various options to 

consider and choices to be made.”  

6.4 How to use the Weighted Model of Effective Cooperation? 

The Weighted Model of Effective Cooperation is a preliminary method for evaluating effective 

cooperation and measuring progress. It is a detailed method that incorporates the nuance and 

contextual richness of each basin and aquifer, meaning comparisons between basins and aquifers is 

not recommended. It is built on the theory and findings of regime effectiveness in international 

relations while incorporating expert knowledge from academics and practitioners in the 

transboundary water field.  The above discussion in this chapter presents a conceptual graphical 

representation of how the frames of cooperation are weighted and interlinked while working within 

the system parameters. It further addresses the considerations that were taken into account when 

constructing the model.  However, the goal of this dissertation is to create a useful method to evaluate 

cooperation that can be applied, rather than strictly discussed in a theoretical or abstract sense. This 

section presents a step-by-step method for how to evaluate effective cooperation in a basin or aquifer 

using the Weighted Model. A multi-page graphic flowchart illustrates and summarizes this process, 

see Appendix J for a non-separated version. The process for evaluating effective cooperation using 

the model is broken into three stages: parameters, assessment, and evaluation.  
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6.4.1 Stage 1: Parameters 

Before reading through the first stage of the model, recall the two general definitions developed 

previously in this dissertation.  

10. Transboundary water cooperation: interactions between actors over shared waters that result 

in establishing mutually beneficial outcomes through a decision-making process; this process 

could include formal and informal legal and institutional mechanisms depending on the scale 

and context.  

11. Effective transboundary water cooperation: Achieves equitable results or outcomes through a 

cooperative decision-making process that has trusting relationships with stakeholder 

participation and communication. It is supported by the appropriate legal and institutional 

arrangements, where the outcomes can be the resolution of the initial problems, reaching the 

goals of the parties, or complying with agreed upon principles in a legal arrangement. 

Effective cooperation is a process that is equitable and sustainable. 

These definitions are general and provide concise definitions for broadly understanding what the 

model is considering. Keeping these in mind can help the user to determine the parameters of the 

cooperative system. As discussed in Section 6.3.1, a cooperative process must be established in order 

to be evaluated. I believe a systems perspective is useful in conceptualizing the parameters that define 

what is or is not involved in the cooperative process that is under evaluation. The cooperative system 

is what is under evaluation, and the parameters establish the limits of the system. The parameters 

include the process of interest, scale, context, time, and actors. Figure 29 on the following page 

presents a pathway for determining each of these parameters. The first parameter to define is the 

process of interest. This is the problem that the cooperative process is aiming to solve or the particular 

aspects of cooperation between actors or within a river basin or aquifer that require evaluation. For 

example, the process of interest could be the cooperation between states on the allocation of a 

particular river, the drilling and pumping from test wells in the border region of an aquifer, or even 

the basin-wide multi-sectoral management of a shared river. Without understanding the cooperative 

process or aspect of a process that must be evaluated it is challenging to define the other parameters 

further.  

Second, the user must identify the scale that this process of interest is occurring at. This parameter 

requires defining the current scales – geographic and governance – at which the process is occurring, 

or defining the scale limit needed for evaluation. For example, if the process of interest is basin-wide 

multi-sector management, then the user may only be interested in the global, regional, and state-to-
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state governance scales and the basin-wide geographic scale. The user must also define the scale of 

meaning for the problem, as this has the potential to differ from the scales at which the process is 

occurring. When determining the scale of meaning, the principle of subsidiarity should be used to 

help establish the appropriate scale that the problem should be addressed at. Recall that the principle 

of subsidiarity calls for the decision-making or cooperative process to be at the lowest appropriate 

scale (see Section 6.3.1.2). In this model, I have separated geographic scales into point, sub-basin, 

basin-wide, regional, and inter-basin categories, while the governance scales are local, technical, 

administrative/sub-state, state-to-state, regional, and global. These are suggested categories to 

simplify discussions over scale, and additional or altered categories can be established provided they 

are relevant to the basin/aquifer and the process.  
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Figure 29: Stage: Parameters of the Weighted Model of Effective Cooperation.  
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The third parameter that must be defined is context. It is necessary to better understand the context of 

the basin or aquifer, particularly with respect to the process. Background research should be 

conducted to identify the human and physical contextual elements that are relevant and influential to 

the process of interest and at the geographic and governance scales identified. This information will 

help inform and support the assessment and evaluation of the cooperative process. Following context, 

the timeframe must be established. At what point in time is the cooperative process being evaluated – 

the current point in time or some past point in time? This may alter the scale or context that is 

relevant. In addition, if the goal of the evaluation is to measure progress over time, the user should 

also identify the point in time that will be used as the baseline for comparison. Related to context, it 

may also be useful for the user to identify the stage the cooperative process is in at the point in time of 

the evaluation, such as regime formation, implementation, impact, negotiation, or post-signing of an 

agreement, as this will be particularly relevant when measuring progress towards effective 

cooperation.  

The last parameter to define is the actors that are relevant to the process at the identified scale and 

time. The information gathered about the background and context of the process of interest should be 

used to identify what actors are involved and what actors may be missing from the process. A 

stakeholder analysis should be conducted to verify the actors identified. This is a critical piece of the 

Weighted Model for two reasons. The first is that a stakeholder analysis can ensure equitability in the 

evaluations that use the model. If actors excluded from the process are excluded from the evaluations 

that use the model, the inequity in the basin or aquifer is likely to be missed or understated. The 

second is that the actors identified in the stakeholder analysis will be used as primary data sources for 

the assessment of the Four Frames of Cooperation. By collecting responses from each actor, we can 

better determine the equity in the process by comparing the interests, goals, and outcomes between 

each actor. Defining the parameters may seem like an extensive step in the process of using the 

model; however, it is vital to developing a measure of effectiveness that genuinely incorporates 

context into both the definition of cooperation for the basin or aquifer and the evaluation of its 

effectiveness. Furthermore, this dissertation has demonstrated that the relational and outcome frames 

of cooperation are central to understanding effective cooperation. These are difficult to measure and 

are subjective relative to the actors in the basin or aquifer. Without this in-depth understanding prior 

to evaluating cooperation, the user might be limited to considering strictly legal or institutional design 

elements, which may not be implemented or complied with, or may not result in the intended 

outcomes.  
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6.4.2 Stage 2: Assessment 

Once the process of interest has been identified, the scale(s) identified, the context explored, the 

points in time established, and the stakeholder analysis completed, the assessment of the Four Frames 

of Cooperation can be conducted. These parameters not only define the limits of the system or 

process to be evaluated, but will also inform the detailed construction of the assessment instrument. 

This is the first step in the Assessment stage; Figure 30 presents a visualization and synopsis of this 

stage. To begin developing the assessment instrument, the evaluator must determine whether the goal 

is to measure progress from the baseline or to compare progress to the hypothetical ideal. This will 

inform the nature of the point of reference for comparison. Using this and the information gathered in 

Stage 1: Parameters, questions can be developed that are specific to the process of interest, context, 

and scales related to the baseline or the ideal. Related questions about the point in time under 

evaluation, (labeled Current Point in Time in Figure 30) must also be developed. The responses from 

these two sets of questions are the data that will be compared in Stage 3. Questions for each frame of 

cooperation for both the baseline/ideal and the current point in time must be developed. These 

questions should be based on the context and the goals, outcomes, procedures, etc. that are established 

by the actors.  

However, effective cooperation is not just measured by the elements defined by the actors. As seen in 

the literature and interview data, we know that the key elements or outcomes established by the actors 

in a cooperative process may not necessarily be the best for the basin. Therefore, in addition to the 

basin/aquifer specific questions, there should be standardized questions to bring relative objectivity to 

the assessment of the cooperative process that focus on the units of measurement, which are 

equitability and sustainability. For example, research has shown that having a dispute resolution 

mechanism in a legal agreement increases the resilience of the agreement and provides a mechanism 

to resolve conflicts, thereby reducing the likelihood of conflict between riparian states. Therefore, a 

question such as ‘Is there a dispute resolution mechanism?’ could be a potential standardized question 

in the legal frame. This question development is particularly important for the outcome frame. As can 

be seen in Figure 30, there are two subsections of questions for both the baseline/ideal and the current 

point in time; these are the party-defined and the standardized questions. The party-defined questions 

are the results, benefits, and outcomes as defined by the actors. In the outcome frame, the 

standardized questions capture the intent of equitability and sustainability. Questions should be 

refined to the specific context, but should also ask about the achievement or existence of relevant 

goals within the three pillars of sustainability – social, environmental, and economic. For example, let 

us consider the cooperation between the USA and Canada on the Columbia River. The 1964 treaty’s 



194 

primary goals were to achieve hydropower energy production and flood control benefits. These are 

the party-defined outcomes, as stated in the treaty. The standardized questions, in this case, might ask, 

under the environmental pillar of sustainability, whether outcomes related to environmental flow, 

ecosystem health, or fishery protection are included or achieved in the basin. In this brief example, we 

can see that social and economic aspects have been included in the agreement with the party-defined 

goals of hydropower and flood control. Figure 30 provides a sample of general non-context specific 

questions that can be adapted and built on to develop a case-specific survey instrument. In addition, 

the list of key elements of cooperation and aspects of effectiveness, in Appendices G and H 

respectively, can be used to develop context-specific questions. Once the survey instrument is 

developed, interviews should be conducted with all of the actors identified in the stakeholder analysis 

in Stage 1. After this data is collected, the user can move on to Stage 3: Evaluation.  
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Figure 30: Stage: Assessment of the Weighted Model of Effective Cooperation.  
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6.4.3 Stage 3: Evaluation 

The evaluation stage is the final component of the Weighted Model of Effective Cooperation. From 

the data assessment, the user should have, for each of the Four Frames of Cooperation, baseline/ideal 

data and current point in time data for each actor. The user should also have data from the 

standardized questions; these will be compared to either the baseline/ideal data or the results of 

research, such as in the example of whether there is a dispute resolution mechanism in a legal 

arrangement. The evaluation takes place in two steps: 1) comparison, and 2) aggregation and 

synthesis. The data for each related question set between the baseline/ideal and the current point in 

time should be compared according to one or more of the four methods of evaluation presented in 

Section 6.3.3 –goal attainment, problem-solving, compliance, and interest-based. Figure 31 presents 

several framing questions for how to compare these data within either of the four methods. Some of 

the methods are more relevant to data collected within specific frames, which is also exemplified in 

Figure 31. Recall the dispute resolution mechanism example. If there is a dispute resolution 

mechanism in the legal arrangement, this could be evaluated as compliance with provisions in either 

of the two global conventions or it could be evaluated as goal attainment if this was advocated for by 

the actors, or even both, as this evaluation depends on the context. In the Columbia River Treaty 

example, one of the problems the agreement aimed to solve was future flooding in US cities along the 

river. The problem was solved by the agreement and the greater cooperative process between the two 

states. Therefore, we can say that it was effective in problem-solving within the outcome frame for 

this particular problem. However, it was not effective in addressing the standardized goal of including 

environmental provisions in the cooperative process.  

Through the Columbia River example, I am also illustrating that there will be multiple evaluations of 

the extent of effectiveness within each frame for the various question pairs. This will allow for 

targeted identification of where a cooperative process may be less effective, and targeted efforts can 

be made to encourage the development or improvement of effective cooperation in those areas. 

However, the many evaluations within each frame must then be aggregated into an overall score for 

each frame. This is a challenging piece of the Weighted Model, as in the current stage of development 

of the model, there is no precise method for aggregating the results, since how this is done will 

depend on the context. For example, having a dispute resolution mechanism present and having a 

signed treaty are very different, and therefore, the degree that each contributes to the overall 

effectiveness of the legal frame will vary. Once each frame has been aggregated, we can again 

aggregate the frames to determine the overall extent of effective cooperation. It is here that the 

evaluation of the relational and outcome frames should be more heavily emphasized than the legal 
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and institutional frames.  

As discussed in Section 6.3.3, the Weighted Model of Effective Cooperation does not claim to 

determine causality, nor anything more than an ordinal level of measurement for effectiveness. At its 

most basic level, the scale can be divided into three categories, lack of effective cooperation, progress 

in effective cooperation, and effective cooperation. However, depending on how the data are 

collected, the progress in effective cooperation could be sub-divided to show more measurable 

growth in developing effective cooperation. For example, the Likert scale could be used when 

ranking trust, communication, or dialogue, allowing for more depth and nuance in the data. The 

power of this model is less in the aggregated value – lack of effective cooperation or effective 

cooperation – and more in the detail generated through the frames, the data collection method, and the 

process of comparison between the baseline/ideal and current point in time. It is here where actors can 

see where cooperative processes are excelling, weak, or lacking, and they can hopefully encourage 

more equitability and sustainability in future adaptions and evolutions of the cooperative process. In 

addition, the results from each actor can be compared to see how equitable a cooperative process truly 

is. If there are significant differences between actors, then it would contribute to an overall lower 

evaluation for the cooperative process of interest.  
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Figure 31: Stage: Evaluation of the Weighted Model of Effective Cooperation.  
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Overall, using the Weighted Model of Effective Cooperation is a complex and intensive process. 

Each of the three stages requires context-specific information to develop a context-relevant evaluation 

of the extent of effective cooperation. However, this method addresses some of the critiques of other 

measurements of cooperation, which are often procedural in nature and focus on more easily 

measurable elements without evaluating the impact or relationships in the cooperative process. In 

addition, this method recognizes that cooperation is dependent on the basin or aquifer, the actors 

involved, the problem at hand, and the other human and physical factors, which means that it is not 

comparable between basins or aquifers. What is considered effective in the Columbia River Basin 

may be entirely different than what is considered effective in the Jordan River Basin, and that is just 

fine. Comparing the same basin over two or more points in time is possible, such as for the purpose of 

measuring progress; however, the user needs to be careful in recognizing that the context changes 

over time within the same geographic or governance scale. For example, if we were comparing the 

effectiveness of the cooperation in the Nile River Basin in the early 1900s with today, there have been 

considerable changes in the politics and development in the basin. I would argue that given the drastic 

differences between these two points in time, they should not be directly compared, but instead be 

compared to several intermediary baselines to truly capture the growth of cooperation in the basin.  

6.5 In Conclusion 

This chapter addresses both sub-research question 4: ‘How can effectiveness be incorporated into a 

method for measuring transboundary cooperation?’ and the overarching research question: ‘How is 

effectiveness of transboundary water cooperation defined and how can it be operationalized to best 

measure progress?’ To answer this question, the chapter aims to synthesize the data and discussions 

presented in the previous chapters. For example, it builds on the key elements of cooperation and the 

aspects of effectiveness explored in Chapters 3 and 5, respectively. Using the Four Frames of 

Cooperation and the regime effectiveness literature, particularly the work of Underdal, as a 

foundation, this chapter presents the Weighted Model of Effective Cooperation. This model can be 

used conceptually to understand what effective cooperation is in a general sense; see Figure 26 and 

Figure 27. It also operationalizes the model in order to actually evaluate the extent of effective 

cooperation in a basin or aquifer. The complete flowchart for how to use the Weighted Model of 

Effective Cooperation is in Appendix J. While the model needs further testing and refinement, it 

pushes forward the understanding of transboundary water cooperation two main ways. The first is that 

relationships – i.e. the relational frame – matter. This is not a controversial point. Nearly every expert 

I interviewed mentioned relational elements of cooperation; yet this had not been thoroughly 

addressed in the literature on transboundary water cooperation, particularly in other methods 
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measuring cooperation. The second is how context was addressed. Again, the fact that cooperation 

and effective cooperation are context-dependent is not disputed. But rather, it is difficult to quantify, 

measure, and compare cooperation without generalizing context, especially when conducting a global 

or large-scale analysis between multiple basins or countries, such as SDG Indicator 6.5.2. This can be 

seen in the regime effectiveness literature, where much of the research is on specific case studies that 

allow context to play a role. My goal with the Weighted Model for it to enable context to be taken 

into account when evaluating cooperation, while also providing a reasonably similar model for any 

basin or aquifer at various scales. The following and final chapter of this dissertation reviews the key 

findings of this research, considers the limitations of the research and model, and discusses potential 

future research opportunities.  
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7. CONCLUSION 

This chapter presents a summary of the findings from this dissertation, explains the limitations of this 

research, and outlines potential ideas for future research. In Chapter 1, two main gaps – or challenges 

– were highlighted in the literature (see Section 1.4). The first challenge is that there is no single 

definition for transboundary water cooperation (Tarlock 2015; Saruchera and Lautze 2015). This 

presents difficulties when trying to measure cooperation in a consistent and comparable manner, such 

as with the SDGs. This challenge has led scholars to argue for measuring cooperation based on the 

outputs of cooperation – that cooperation should be meaningful, have measurable benefits, and 

ultimately, be effective. The second challenge is defining effectiveness in the context of 

transboundary water cooperation. Effectiveness is often not defined explicitly and is subjective, 

which leads to multiple interpretations of the term. In their work on effective cooperation, Daoudy 

and Kistin (2008, 23) recognize this, stating, “So while there is no single strategy, clarity is needed in 

the definitions of success that are used and the basis for the methods that are chosen.” This 

dissertation’s goal is to address both of these challenges, and they directly informed the development 

of the research questions.  

7.1 Summary of Findings 

Before summarizing the findings, I would like to remind the reader to keep in mind that this chapter 

and the previous chapters focus on effective transboundary water cooperation. Therefore, I use 

effective cooperation and cooperation, without the ‘transboundary water’ modifier, to still mean 

effective transboundary water cooperation or transboundary water cooperation, respectively. I will 

note if I am referring to a broader sense of either effective/effectiveness or cooperation that is 

unlinked from transboundary water. 

Overall, this dissertation was aiming to address the overarching research question: How is 

effectiveness of transboundary water cooperation defined and how can it be operationalized to best 

measure progress? To answer this question, four sub-research questions and their respective research 

objectives were developed as step-by-step components to answer the overarching question. The 

following Table 27 summarizes the research questions and objectives, and identifies where in the 

dissertation each question is answered. The associated sub-sections below the table present the main 

findings and summarize the answers to the research questions.  
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Table 27: Summary of the research questions, research objectives and the location of the chapters which contain 

the discussions on each.  

Overarching Question: How is effectiveness of transboundary water cooperation defined and how can 

it be operationalized to best measure progress? 

Research Question Objectives Chapter Location 

Sub-Question 1: How well does 

the SDG Indicator 6.5.2 measure 

transboundary water cooperation? 

How does it compare with 

alternative methods for 

evaluation? 

Research Objective 1: Compare 

the proposed methodology for 

SDG Indicator 6.5.2 with two 

alternative methods developed for 

measuring transboundary 

cooperation.  Determine the 

limitations and strengths of the 

indicator and alternative methods. 

Chapter 2. Also, see McCracken 

2017 for published work.  

Sub-Question 2: What are the core 

elements that comprise 

transboundary water cooperation? 

How do they combine to establish 

a clear definition within the 

literature and with practitioners? 

Research Objective 2: Identify the 

key elements of transboundary 

water cooperation. Develop a 

clear definition or framework for 

understanding transboundary 

water cooperation. 

Chapter 3 and Chapter 4 

Sub-Question 3: How is effective 

transboundary cooperation 

defined within the literature and 

with practitioners? 

Research Objective 3: Identify the 

most commonly mentioned 

aspects of effectiveness. 

Determine differences and 

commonalities in definitions 

between literature and experts. 

Develop a clear definition or 

framework for understanding 

effective transboundary water 

cooperation. 

Chapter 5 

Sub-Question 4: How can 

effectiveness be incorporated into 

a method for measuring 

transboundary cooperation?  

Research Objective 4: Using the 

results from Research Objectives 

2 and 3, develop criteria for 

evaluating effective cooperation. 

Operationalize the method to 

evaluate effective cooperation.  

Chapter 5 (Section 5.5.3) 

Chapter 6 

 

7.1.1 Sub-Research Question 1 

The first sub-research question asks: How well does the SDG Indicator 6.5.2 measure transboundary 

water cooperation? How does it compare with alternative methods for evaluation? This question may 

seem to be the outlier compared to the overarching research question and the other sub-research 

questions. However, Chapter 1 illustrates the challenges this research aims to address through the 

overarching research question. The chapter presents an evaluation of SDG Indicator 6.5.2’s 

methodology. SDG Indicator 6.5.2 measures the “proportion of transboundary basin area with an 

operational arrangement for water cooperation” (UN-Water 2016c). The inclusion of this indicator 

into the SDGs is significant. It recognizes the value of international cooperation over transboundary 

waters and encourages states to establish operational arrangements for water cooperation. However, 
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given the nature of the SDGs, the method has its limitations. It focuses on the country unit, rather than 

the basin unit, and to be applicable to every country and basin, its criteria are procedural. 

Furthermore, its method makes measuring progress difficult, given the binary nature of the indicator 

and the length of time required to develop cooperation over shared waters.  

To arrive at these conclusions, I compared the UN-Water proposed methodology (Method 1) to two 

other variations for measuring transboundary water cooperation. Method 2 is a variant on the official 

method and creates the Levels of Operational Cooperation. Method 3 creates a Typology of 

Cooperation that adapts categories from Tarlock’s Promoting Effective Water Management 

Cooperation among Riparians (Tarlock 2015). This method aims to bring substantive elements and 

outcomes of cooperation into a method for measuring cooperation in shared basins. All three methods 

were applied to three case study countries – Bangladesh, Honduras, and Uganda. SDG Indicator 6.5.2 

was found to be a straightforward method that is based on provisions in the global conventions and 

customary law. However, the binary nature of the criteria has the potential to mask cooperation that is 

occurring in a basin or aquifer if it does not meet all of the criteria. The procedural and normative 

criteria present just one perspective on how cooperative processes can be structured, which, as shown 

throughout this dissertation, is heavily dependent on context. There is no single structure or 

mechanism that counts as cooperation, because the range of mechanisms and activities is broad 

(Tarlock 2015). The comparison of the results from the three methods of measurement across the 

three case study countries illustrates the variability in  what is considered to be transboundary water 

cooperation, while also illustrating the challenge in creating a definition of transboundary water 

cooperation that is applicable, yet useful to academics and practitioners. This directly informs the 

investigation into sub-research question 2.  

7.1.2 Sub-Research Question 2 

The second sub-research question asks: What are the core elements that comprise transboundary 

water cooperation? How do they combine to establish a clear definition within the literature and with 

practitioners? Initially, when developing the research proposal, sub-research question 2 was just a 

stepping stone to answering the ‘main research questions’ about effective cooperation. However, 

through data collection and analysis, I realized that this was a false assumption. Instead of a stepping 

stone to exploring effectiveness in the context of transboundary water cooperation, identifying the 

core elements and developing a clear definition of transboundary water cooperation was the 

foundation of this process. Without these elements and a clear definition, any analysis of effective 

cooperation was limited. The answer to this question spans Chapters 3 and 4.  
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Chapter 3 presents the data analysis and a discussion of the results. A content analysis of the literature 

data sample and the interview transcripts identified 50 key elements of cooperation (see Appendix G), 

of which treaty or agreement, mutual benefit, institutional capacity, data and information, and basin 

planning were the top five most commonly referenced key elements across both datasets. An 

unexpected finding in the data is the frequent use of water governance, diplomacy, and to a lesser 

extent, management, used interchangeably with transboundary water cooperation. Chapter 3 argues 

that, while these terms overlap, the confusion between them stems from the cooperation with a ‘little 

c’ that is inherent in each of the terms. Cooperation with a ‘little c’ is a joint action that can be done 

cooperatively or non-cooperatively, while transboundary water cooperation is defined more 

specifically as the cooperative processes that embody the key elements identified. In addition to the 

key elements of cooperation, Chapter 3 explores examples of how cooperation is defined in the 

literature. Most definitions are implicit, meaning that cooperation is rarely defined, but rather it is 

assumed that the reader knows what is meant by the term ‘transboundary water cooperation.’ 

Occasionally, transboundary water cooperation is defined explicitly in the literature, with definitions 

falling into five categories: definitions of general cooperation, examples of cooperation, frameworks 

of cooperation, antithesis definitions, and direct explicit definitions. There were only 23 direct 

explicit definitions in the literature sample of 273 articles. These data support the claim that there is 

no single, accepted definition of transboundary water cooperation in the field, nor of general 

cooperation (Phillips et al. 2006; Woodhouse and Zeitoun 2008; Tarlock 2015). This lack of a concise 

and clear definition that is agreed upon in the field can create complications when accounting for the 

resolution of water disputes (Postel and Wolf 2001; A. Gerlak and Zawahri 2009).  

Chapter 4 addresses this gap. It presents a framework for defining cooperation that gives the 

flexibility to accommodate different contexts, scales, and places. This is done by organizing the 

components of cooperative processes into frames – legal, institutional, relational, and outcome. These 

four frames capture the variability in what key elements are applicable and relevant to a particular 

cooperative process. Using this framework, I created a generic, concise definition of transboundary 

water cooperation: interactions between actors over shared waters that result in establishing mutually 

beneficial outcomes through a decision-making process; this process could include formal and 

informal legal and institutional mechanisms depending on the scale and context. This definition, 

however, has the same limitations as other statement-style definitions. To be concise and applicable 

to many situations, it is also broad and non-specific, which makes it hard for the definition to truly be 

useful in defining what is or is not cooperation in a particular basin or aquifer. Therefore, I developed 

the Four Frames of Cooperation, which is a framework for developing an explanatory definition of 
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transboundary water cooperation for a particular basin or aquifer at the relevant scale. The following 

Figure 32 presents a summary of the Four Frames of Cooperation and the definitions of each of the 

four frames.  

 

Figure 32: Summary of the Four Frames of Cooperation  

This framework provides a neutral platform for defining cooperation in a context-specific, yet 

consistent, manner. However, like other definitions of transboundary water cooperation, this does not 

determine whether cooperation is meaningful or whether it will produce measurable benefits (Tarlock 

2015; Strategic Foresight Group 2015b). To evaluate the quality of cooperation, we must evaluate 

whether it is effective or not, which leads us to sub-research question 3.  

7.1.3 Sub-Research Question 3 

If we are aiming to evaluate the effectiveness of transboundary water cooperation, we must first 

define what is meant by effective. Sub-research question 3 asks: How is effective transboundary 

cooperation defined within the literature and with practitioners? Chapter 5 approaches the answer to 
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this question in a similar manner to how Chapter 3 addresses sub-research question 2 on defining 

transboundary water cooperation. Using the sample of articles and grey literature, as well as the 

interviews, 49 aspects of effectiveness are identified (see Appendix H). The top five most commonly 

referenced aspects of effectiveness are achieve outcomes, participation, mutual satisfaction, multi-

scale, and define outcomes. As with cooperation, effectiveness is not frequently defined in the sample 

of the literature data, either implicitly or explicitly. There were only 5 explicit definitions of effective 

transboundary water cooperation in the literature. In many cases, defining or describing what 

effective cooperation was not seemed to be common in the data. Particular barriers to effective 

cooperation are identified using a coding analysis similar to that used for the aspects of effectiveness. 

Overall, the top most commonly referenced barriers to effective cooperation include context, political 

will, national level, financing, and lack of knowledge.  

The aspects of effectiveness, as well as the barriers to effective cooperation, fit within the Four 

Frames of Cooperation, which allows us to begin to develop a structure for what effective cooperation 

looks like in transboundary waters. This structure is based on the main finding of Chapter 5, which is 

that the relational and outcome frames of cooperation are perceived as being more relevant to 

effective cooperation than the legal and institutional frames. While not counterintuitive, this differs 

from most of the measures of transboundary water cooperation that are found in the international 

waters literature. For example, transboundary water cooperation is commonly measured by the 

presence of an agreement or the inclusion of specific provisions in an agreement. Chapter 5 explores 

how relationships, trust, communication, and dialogue between stakeholders, as well as achieving the 

outcomes agreed upon between parties are more commonly perceived as effective cooperation in a 

basin than a signed agreement. This results in a generic, concise definition of effective transboundary 

water cooperation as something that achieves equitable results or outcomes through a cooperative 

decision-making process that has trusting relationships with stakeholder participation and 

communication. This process is supported by the appropriate legal and institutional arrangements, 

where the outcomes can be the resolution of the initial problems, reaching the goals of the parties, or 

complying with mutually agreed upon principles in a legal arrangement. Like the concise definition 

of cooperation, this definition is general and broad, and it can not be operationalized to measure 

whether cooperation is effective or not. Instead, it presents a more general summary of the main 

aspects of effective cooperation. So, how is effective cooperation evaluated? This question is 

addressed in Chapter 6 via sub-research question 4.  
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7.1.4 Sub-Research Question 4 

The fourth sub-research question asks: How can effectiveness be incorporated into a method for 

measuring transboundary cooperation? This is the last step in the process of answering the 

overarching research question. Sub-research question 4 is addressed in Section 5.5.3 and Chapter 6. 

The data analysis in Chapter 5 explores how effectiveness is defined in the literature and interview 

data, as well as what  the main aspects of effectiveness are perceived to be. These data provide a 

means to incorporate the idea of effectiveness into the definition of cooperation, particularly into the 

Four Frames of Cooperation framework for defining transboundary water cooperation in a context-

specific manner. Aspects of effectiveness that are perceived as being the most important for effective 

cooperation are in the relational and outcome frames. This led to the creation of the generic, concise 

definition of effective cooperation developed in Chapter 5, as mentioned above. However, this idea is 

further expanded on in the Weighted Model of Effective Cooperation. This model forms the basis for 

the method to evaluate effective cooperation, where the aspects in the relational and outcome frames 

are weighted more heavily in the evaluation. This is depicted graphically in Figure 33, which shows 

the outcome and relational frames as larger and darker in color than the legal and institutional frames. 

This is not done to negate the importance of the legal and institutional elements, but rather to 

illustrate that fully effective cooperation is not possible without progress towards achieving outcomes 

or developing trusting, transparent relationships between actors.  
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Figure 33: The Weighted Model of Effective Cooperation 

The final step in achieving the research objectives and addressing the challenges identified in Chapter 

1 is to develop a method for operationalizing progress towards effective cooperation.  

7.1.5 The Overarching Research Question 

The overarching research question guiding this dissertation asks: How is effectiveness of 

transboundary water cooperation defined, and how can it be operationalized to best measure 

progress? While this research question is addressed by all of the chapters in an intermediary sense, 

Chapter 6 synthesizes their findings and fully answers the overarching research question. Chapter 6 

develops and operationalizes the Weighted Model of Effective Cooperation. (See Appendix J for the 

flow chart outlining how to conduct an evaluation using the Weighted Model.) In order to conduct the 

evaluation, the user must first define the process of interest – what problem, issue, or cooperative 

process is being evaluated. This can then be refined by considering the other parameters that will 

affect the evaluation, including scale, context, and time. The scale of meaning needs to be identified, 

which is the scale at which the process or problem is discussed or analyzed. This may differ from the 

scale at which the cooperative process should occur according to the principle of subsidiarity. In 

addition, the point(s) in time that the cooperative process is being evaluated at should be identified. 
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These parameters will influence the contextual factors that are influencing and informing the 

formation, operation, and impact of the cooperative process.  

The cooperative process is not the only thing that needs to be defined according to the parameters. 

The standards that it will be compared to in order to determine its effectiveness also need to be 

defined. The unit of measurement for this model is that effective cooperation is equitable and 

sustainable. This is the goal cooperation should be working towards to be considered effective – how 

this will appear and mechanisms that achieve this will vary depending on the context. The other 

standard is the point of reference for comparison.  The comparison can be done in two ways, by 

comparing to the baseline or to a hypothetical ideal. By comparing to the baseline, or multiple 

baselines, we can track progress over time. By comparing to the hypothetical ideal, we can determine 

the extent to which the process is considered effective and areas where efforts to improve 

effectiveness can be concentrated. These standards will inform the development of the assessment 

instrument. Along with the parameters, the standards will help determine what questions should be 

asked to all of the actors that are relevant to the process of interest in both the baseline/ideal and the 

current point in time for comparison.  

The evaluation is the final stage in evaluating effective cooperation using the Weighted Model of 

Effective Cooperation. This stage provides four methods that can be used to compare the two sets of 

data from the baseline/ideal and the current point in time: compliance, goal attainment, problem-

solving, and interest-based. This model does not determine causality in these comparisons; these are 

merely a means to evaluate and track progress as perceived by the actors in the cooperative process. 

Furthermore, comparison based on specific key elements or aspects of effectiveness provides 

disaggregated data on effectiveness. Actors can then identify areas where cooperation is ineffective. 

The data on the key elements can be aggregated to the level of each of the four frames. This can make 

it easier for overall discussion on which frames are the most effective or not for a cooperative 

process. Whether a key element, frame, or the process overall is effective or not is limited to the 

ordinal scale of measurement. The Weighted Model proposes three levels – lacking effective 

cooperation, progress towards effective cooperation, and effective cooperation. Given the subjective 

nature of the questions used to collect information on the process, as well as the subjectivity in the 

evaluation, a more rigorous breakdown is not possible at this point. When aggregating to an overall 

process score, the level of effectiveness in the relational and outcome frames needs to be weighted 

more heavily for their contribution to the overall effectiveness in the basin or aquifer, as illustrated in 

Figure 33, which graphically depicts the Weighted Model.  
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Overall, this dissertation addresses both challenges identified in the literature. It develops concise 

statement definitions for both transboundary water cooperation and effective cooperation:  

• Transboundary water cooperation: interactions between actors over shared waters that result 

in establishing mutually beneficial outcomes through a decision-making process; this process 

could include formal and informal legal and institutional mechanisms depending on the scale 

and context. 

• Effective transboundary water cooperation: achieves equitable results or outcomes through a 

cooperative decision-making process that has trusting relationships with stakeholder 

participation and communication. This process is supported by the appropriate legal and 

institutional arrangements, where the outcomes can be the resolution of the initial problems, 

reaching the goals of the parties, or complying with mutually agreed upon principles in a 

legal arrangement. Effective cooperation is equitable and sustainable.  

However, these definitions have limitations, given that both terms are context-specific and unique for 

every basin or aquifer. Therefore, this dissertation attempts to push past concise definitions and use a 

framework for defining transboundary water cooperation that can define cooperation while 

recognizing the inherent variability in terminology, as well as the inherent subjectivity in defining 

effectiveness. The Four Frames of Cooperation and the Weighted Model of Effective Cooperation are 

the two frameworks developed in this dissertation with the goal of improving the understanding of 

cooperation. They encourage detailed evaluation of the quality, success, or effectiveness of 

cooperative processes.  

7.2 Limitations  

This dissertation has two sets of limitations, which are intertwined. The first set of limitations is 

related to the research methodology. The other set is related to the limitations of the methodology for 

how to conduct an evaluation of effective transboundary water cooperation using the Weighted Model 

for Effective Cooperation. The limitations of the research methods are also discussed in Section 1.6  

and the limitations of the model are discussed in Section 6.4.3.  

In addition to the limitations addressed in Chapter 1 regarding data collection, the predominant 

limitation of this study is that there is no internal validity, or causality, that can be drawn between the 

independent and dependent variables. Cooperation and effectiveness are considered the dependent 

variables, with the key elements of cooperation and the aspects of effectiveness as the independent 

variables. Given the design of the study, the complexity of the topics, and the variability between 
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basins and aquifers, there is no means to determine which key elements or aspects actually result in 

improved cooperation. Instead, the data illustrate the key elements or aspects that are perceived as 

being relevant to cooperation and effectiveness. While the key elements and aspects were evaluated 

based on frequency of reference in the literature and interview data, this does not correlate to a 

ranking of the key elements and aspects relative to cooperation and effectiveness. The most heavily 

referenced key elements and aspects are perceived as being the most applicable across various basin 

and aquifer contexts, more than they are perceived as important to have in a basin or aquifer. 

Importance will depend on the context and the issue requiring cooperation. Furthermore, the 

interview data is subjective; I attempted to improve the construct validity by having multiple sources 

of data and by interviewing a wide range of experts on transboundary water cooperation. However, 

the results have the potential to vary, given interviewees with experience at different scales, in 

different regions, and with different roles.  

Due to the nature of the data collected to inform the development of the Weighted Model of Effective 

Cooperation, the Weighted Model has similar limitations to those described above. In addition to the 

limitations introduced in Chapter 6, the Weighted Model does not determine causality when 

evaluating effective cooperation. The user cannot draw a link from one of the key elements or aspects 

of effectiveness and identify it as a cause of a cooperative process achieving or not achieving a 

specific outcome. Rather, the model provides a means to consider all of the potential key elements 

and aspects that could influence effective cooperation. The ability to draw causal links is an area 

where future research is needed, potentially using historical case studies where the outcomes and 

effects of cooperation have already been achieved or abandoned, and causal relationships can be 

drawn. Another limitation of the model is the inherent subjectivity in the evaluation of effectiveness. 

While the model attempts to reduce the subjectivity by defining the standard unit of measure as 

equitable and sustainable, how that unit is interpreted in a particular basin, aquifer, or for a specific 

cooperative process may differ. For example, in two different fossil aquifers, one set of actors may 

agree that sustainable use of the groundwater is controlled extraction over the next few decades until 

it has been fully consumed. In contrast, the actors in the other fossil aquifer may define sustainable as 

agreeing to not extract the groundwater, except under certain pre-agreed circumstances. This case also 

illustrates the other limitation of the model – comparability. Since cooperation is case-specific and 

effectiveness is subjective, the extent of effectiveness as evaluated by the Weighted Model is not 

comparable between different basins and aquifers. By comparing the basins or aquifers, the nuance 

and detail that is embedded in the model has the potential to be overlooked and the context that the 

cooperative process operates within may be minimized. Furthermore, the questions in the assessment 
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instrument and the methods of evaluation will differ, making comparison between basins and aquifers 

even more inadvisable. The last notable limitation of the Weighted Model of Effective Cooperation is 

its reliability. Given the scope of this dissertation and the extensive nature of the methodology 

required to use the Weighted Model, it was not feasible to test it. Therefore, the Weighted Model and 

the method developed to evaluate cooperative processes with the model needs to be tested and 

refined; this is also a future research opportunity.  

7.3 Future Research  

The limitations of the research and the Weighted Model of Effective Cooperation present several 

opportunities for future research. Further research, in particular, is needed to refine and validate the 

Weighted Model and the proposed methodology for evaluating effective transboundary water 

cooperation. To do this, several transboundary basins and aquifers should be identified with specific 

processes of interest for evaluation by the model.  If possible, it would be interesting to choose case 

studies with basin or aquifer areas in Bangladesh, Honduras, or Uganda. By using a basin or aquifer 

with area in any of these countries, the results can then be compared to the three methodologies for 

measuring operational cooperation in Chapter 2. In addition, the results can be compared to other 

methods proposed for measuring transboundary water cooperation, such as the Water Cooperation 

Quotient or the Hydropolitical Tension indicator in the TWAP-RB, and to other methods that measure 

effectiveness, such as a treaty, RBO, or institutional effectiveness. It would be interesting to compare 

what aspects of cooperation and effectiveness overlap and differ between the methods. In the process 

of testing the Weighted Model and comparing it to the results of other measures, the method for 

evaluating effective cooperation using the Weighted Model should be refined, and a more detailed 

and customizable assessment instrument developed. During this testing and refinement process, 

further research could also explore how to increase the scale of measurement from ordinal to a higher 

level such as interval or ratio. This could potentially be done by establishing a means to quantify the 

comparison of the baseline/ideal with the current point in time data. Perhaps an index or standardized 

value could be determined for each frame and aggregated overall. This could aid in determining how 

the model’s results can be compared. Further research should be conducted into how the model 

results can be compared between basins and aquifers. Given the context-specific nature, this may not 

be possible, and therefore, more research is needed to determine what aspects are transferable or if 

trends can be seen in what key elements or aspects are most common in certain contexts or situations. 

The next stage in future research is to investigate how to establish causality between key elements of 

cooperation and aspects of effectiveness with whether a cooperative process is found to be effective. 
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One potential method that could be used is to conduct an evaluation during the regime formation or 

implementation stages and compare that to the regime output stage. This evaluation would need to 

have a narrowly defined process of interest and parameters that can be controlled for. The evaluations 

could be compared to see if the outcomes have been achieved, and what key elements or aspects of 

effectiveness were implemented. Historical examples could be used, along with conducting a long-

term study in a particular place and tracking the progress until the outcome is achieved or abandoned.  

Lastly, I believe that the Weighted Model could have the potential to be transferred to other scales 

and other sectors. Future research should explore how the model could be adapted to non-

international transboundary waters, such as intra-state waters or even shared water between groups in 

the same community. Similarly, future research should also explore how the Weighted Model could 

be used in other transboundary environmental sectors where a natural resource is being shared. For 

example, perhaps a variation of this model could be used to measure effective cooperation over water 

quality in the Baltic Sea.  

This dissertation presents two new frameworks – the Four Frames of Cooperation and the Weighted 

Model of Effective Cooperation – for conceptualizing transboundary water cooperation and 

evaluating the quality of that cooperation by considering whether it has been effective, based on the 

principles of equitability and sustainability. These frameworks present considerable opportunities for 

future research into transboundary water cooperation. More importantly, the frameworks are two new 

tools for evaluating and monitoring transboundary water cooperation in support of improving 

cooperation in a more equitable and sustainable direction. As UN Secretary General Ban Ki-Moon 

expressed, there is no other option but international cooperation over water. “Water is a classic 

common property resource. No one really owns the problem. Therefore, no one really owns the 

solution” (UN News 2008).  
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APPENDIX A: Questionnaire 

Questionnaire sent to country representatives in Bangladesh, Honduras, and Uganda for data 

collection in Chapter 2.  

The following is an excerpt from the Template for reporting under the Water Convention 

and for global SDG Indicator 6.5.2 

 

In the document: Reporting Under the Water Convention and Monitoring of Global 

SDG Indicator 6.5.247 
 

This template or reporting form is in the form of a questionnaire to be filled out. Questions can be either 

“closed”, Yes ☐ /No ☐ , with appropriate boxes to tick; “open”, requiring further information to be supplied, 

indicated by the words in square brackets [fill in]; or a combination of both. Depending on the country situation, 

it will not always be necessary to fill in extra information where space is provided for this. 

 

Country Name: [fill in] 

 

II. Questions for each transboundary basin, river, lake or aquifer  

Please complete this second section for each transboundary basin, river, lake or aquifer, or for group of basins 

covered by the same agreement or arrangement and where conditions are similar. It might also be convenient to 

group basins or sub-basins for which your country’s share is very small.48  In some instances, you may provide 

information on both a basin and one or more of its sub-basins, for example, where you have agreements49
  on 

both the basin and its sub-basin. You may coordinate your responses with other States with which your country 

shares the basin or aquifer or even prepare a joint report for shared basins. General information on 

transboundary water management at the national level should be provided in section I and not repeated here. 

Please reproduce the whole section II with its questions for each transboundary basin, river, lake or aquifer, or 

group of basins for which you will provide a reply. 

Name of the transboundary basin, river, lake or aquifer, or group thereof, list of the riparian States, and 

country’s share of the basin: [fill in]  

 

1. Is there one or more transboundary (bilateral or multilateral) agreement(s) or arrangement(s) on this 

basin (art. 9)?  

 

One or more agreements or arrangements exist and are in force ☐ 

 
47 Questionnaire is drawn from the Working Group on Integrated Water Resources Management Document: 

WG.1/2016/INF5 from October 2016.  Only sections relevant to SDG 6.5.2 have been included in this excerpt survey.  
48 In principle, section 2 should be submitted for every transboundary basin, river, lake or aquifer in the country, but States 

may decide to group basins in which their share is small or leave out basins in which their share is very minor, e.g., below 1 

per cent.   
49 In section II, “agreement” covers all kinds of treaties, conventions and agreements ensuring cooperation in the field of 

transboundary waters. Section II can also be completed for other types of arrangements, such as memorandums of 

understanding.   
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Agreement or arrangement developed but not in force   ☐ 

Agreement or arrangement developed, but not in force for all riparians  ☐ 

Please insert the name of the agreement or agreements or arrangements: [fill in]  

Agreement or arrangement is under development   ☐ 

No agreement     ☐ 

If there is no agreement or arrangement or it is not in force, please explain briefly why not and provide 

information on any plans to address the situation: [fill in]  

 

If there is no agreement or arrangement and no joint body for the transboundary basin, river, lake or 

aquifer then jump to question 4; if there is no agreement, but a joint body then go to question 3. →  

 

Questions 2 and 3 to be completed for each bilateral or multilateral agreement or arrangement in force in 

the transboundary basin, river, lake or aquifer or group of basins or sub-basins  

2. (a) Does this agreement or arrangement specify the basin area subject to cooperation?  Yes ☐ /No ☐ 

If yes, does it cover the entire basin, or group of basins, and all riparian States? Yes ☐ /No ☐ 

If not, what does it cover?: [fill in]  

Or, if the agreement or arrangement relates to a sub-basin, does it cover the entire sub-basin?  

Yes ☐ /No ☐ 

Which States (including your own) are bound by the agreement or arrangement? (Please list): [fill in]  

(b) Are connected50
 aquifers (or groundwater bodies) covered by the agreement/arrangement?  

Yes ☐ /No ☐ 

(c) What is the sectoral scope of the agreement or arrangement? 

All water uses      ☐ 

A single water use or sector     ☐ 

Several water uses or sectors     ☐ 

If several water uses or sectors, please list (check as appropriate):  

Water uses or sectors    ☐ 

Industry     ☐ 

 
50 Either hydraulically connected to the watercourse or those located within the basin area.   
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Agriculture     ☐ 

Transport (e.g., navigation)    ☐ 

Households     ☐ 

Energy: hydropower and other energy types   ☐ 

Tourism     ☐ 

Nature protection    ☐ 

Other (please list): [fill in]  

(d) What topics or subjects of cooperation are included in the agreement or arrangement (art. 9)?  

Procedural and institutional issues     

Dispute and conflict prevention and resolution    ☐ 

Institutional cooperation (joint bodies)    ☐ 

Consultation on planned measures    ☐ 

Mutual assistance (art. 15)     ☐ 

Topics of cooperation  

Joint vision and management objectives    ☐ 

Joint significant water management issues    ☐ 

Navigation      ☐ 

Environmental protection (ecosystem)    ☐ 

Water quality      ☐ 

Water quantity or allocation     ☐ 

Cooperation in addressing floods    ☐ 

Cooperation in addressing droughts    ☐ 

Climate change adaptation     ☐ 

Monitoring and exchange  

Joint assessments     ☐ 

Data collection and exchange (art. 13)    ☐ 
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Joint monitoring (art. 11)     ☐ 

Maintenance of joint pollution inventories    ☐ 

Elaboration of joint water quality objectives    ☐ 

Common early warning and alarm procedures (art. 14)   ☐ 

Exchange of experience between riparian States    ☐ 

Exchange of information on planned measures    ☐ 

Joint planning and management  

Development of joint regulations on specific topics   ☐ 

Development of international or joint river, lake or   ☐ 

aquifer basin management or action plans  

Management of shared infrastructure    ☐ 

Development of shared infrastructure    ☐ 

Other (please list): [fill in]  

(e) What are the main difficulties and challenges that your country faces with the agreement or 

arrangement and its implementation, if any (please describe, if applicable): [fill in]  

(f) What are the main achievements in implementing the agreement or arrangement and what were the 

keys to achieving such success?: [fill in]  

(g) Please attach a copy of the agreement or arrangement or provide the web address of the document 

(please attach document or insert web address, if applicable): [fill in]  

3. Is your country a member of an operational joint body or joint bodies for this agreement/arrangement (art. 9)  

 Yes ☐ /No ☐   

If no, why not? (please explain): [fill in]  

Where there is a joint body (or bodies)  

(a) If there is a joint body, which kind of joint body (please tick one)?  

Plenipotentiaries    ☐ 

Bilateral commission    ☐ 

Basin or similar commission   ☐  

Other (please describe): [fill in]  
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(b) Does the joint body cover the entire transboundary basin or sub-basin, river, lake or aquifer, or 

group of basins, and all riparian States?  

Yes ☐ /No ☐     

(c) Which States (including your own) are member of the joint body? (Please list): [fill in]  

(d) Does the joint body have any of the following features (please tick the ones applicable)?  

A secretariat      ☐ 

If the secretariat is a permanent one, is it a joint secretariat or does each country host its own 

secretariat? (Please describe): [fill in]  

A subsidiary body or bodies     ☐ 

Please list (e.g., working groups on specific topics): [fill in]  

Other features (please list): [fill in]  

(e) What are the tasks and activities of this joint body (art. 9, para. 2)?51 

Identification of pollution sources    ☐ 

Data collection and exchange     ☐ 

Joint monitoring     ☐ 

Maintenance of joint pollution inventories    ☐ 

Setting emission limits     ☐ 

Elaboration of joint water quality objectives    ☐ 

Management and prevention of flood or drought risks   ☐ 

Preparedness for extreme events, e.g.,    ☐ 

common early warning and alarm procedures  

Water allocation and/or flow regulation    ☐ 

Policy development     ☐ 

Control of implementation     ☐ 

Exchange of experience between riparian States    ☐ 

Exchange of information on existing and    ☐ 

 
51 This may include tasks according to the agreement or tasks added by the joint body, or its subsidiaries. Both tasks which 

joint bodies coordinate and tasks which they implement should be included.   
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planned uses of water and related installations  

Settling of differences and conflicts    ☐ 

Consultations on planned measures    ☐ 

Exchange of information on best available technology   ☐ 

Participation in transboundary EIA    ☐ 

Development of river, lake or aquifer basin management or action plans  ☐ 

Management of shared infrastructure    ☐ 

Addressing hydromorphological alterations    ☐ 

Climate change adaptation     ☐ 

Joint communication strategy     ☐ 

Basin-wide or joint public participation and    ☐ 

consultation of, for example, basin management plans  

Joint resources to support transboundary cooperation   ☐ 

Capacity-building     ☐ 

Any other tasks (please list): [fill in]  

(g) If not all riparian States are members of the joint body how does the body cooperate with them?  

No cooperation      ☐ 

They have observer status     ☐ 

Other (please describe): [fill in]  

(h) Does the joint body or its subsidiary bodies meet regularly?  Yes ☐ /No ☐ 

If yes, how frequently does it meet? [fill in]  

(hi) What are the main achievements with regards to the joint body?: [fill in]  

(ji) Are representatives of international organizations invited to the meetings of the joint body (or 

bodies) as observers?  Yes ☐ /No ☐ 

(kj) Did the joint body ever invite a coastal State to cooperate (art. 9, paras. 3 and 4)?  Yes ☐ /No ☐ 

If yes, please give details. If no, why not?: [fill in]  
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4. Is there a joint or coordinated management plan (such as an action plan or a common strategy) or have joint 

objectives been set specifically on the transboundary waters subject to cooperation (art. 9, para. 2 (f)) ?  

Yes ☐ /No ☐     

If yes, please provide further details: [fill in] 

(a) Does your country exchange information and data with other riparian States in the basin (art. 13)?  

Yes ☐ /No ☐  

(b) If yes, on what subjects are information and data exchanged?  

Environmental conditions (art. 13, para. (1) (a))   ☐ 

Research activities and application of    ☐ 

best available techniques (arts. 5, 12 and 13, para. 1 (b))  

Emission monitoring data (art. 13, para. 1 (c))    ☐ 

Planned measures taken to prevent, control or    ☐ 

reduce transboundary impacts (art. 13, para. 1 (d))  

Point source pollution sources     ☐ 

Diffuse pollution sources     ☐ 

Existing hydromorphological alterations (dams, etc.)   ☐ 

Discharges      ☐ 

Water abstractions     ☐ 

Future planned measures with transboundary    ☐ 

impacts, such as infrastructure development  

Other subjects (please list): [fill in]  

(c) Is there a shared database or information platform?  Yes ☐ /No ☐ 

(d) Is the database publicly available? Yes ☐ /No ☐ 

If yes, please provide the web address: [fill in]  

(e) What are the main difficulties and challenges to data exchange, if applicable? (please describe): 

[fill in]  

(f) What are the main benefits of data exchange on the transboundary waters subject to cooperation? 

(please describe): [fill in] 
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III. Calculation of SDG indicator 6.5.2  

Methodology  

Using the information gathered in section II, the information gathered in this section allows for the calculation 

of the Sustainable Development Goal global indicator 6.5.2, which is defined as the proportion of 

transboundary basins’ area with an operational arrangement for water cooperation.  

The value of the indicator at the national level is derived by adding up the surface area in a country of those 

transboundary surface water catchments and transboundary aquifers (i.e. ‘transboundary’ basins’) that 

are covered by an operational arrangement and dividing the obtained area by the aggregate total area in 

a country of all transboundary basins (both catchments and aquifers).52
 

Transboundary basins are basins of transboundary waters, that is, of any surface waters (notably rivers, lakes) 

or groundwaters which mark, cross or are located on boundaries between by two or more States. For the 

purpose of the calculation of this indicator, for a transboundary river or lake, the basin area is determined by the 

extent of its catchment. For groundwater, the area to be considered is the extent of the aquifer.  

An “arrangement for water cooperation” is a bilateral or multilateral treaty, convention, agreement or other 

formal arrangement among riparian countries that provides a framework for cooperation on transboundary 

water management.  

For an arrangement to be considered “operational” all the following criteria needs to be fulfilled:  

- There is a joint body, joint mechanism or commission (e.g. a river basin organization) for 

transboundary cooperation,  

- There are regular formal communications between riparian countries in form of meetings,  

- There is a joint or coordinated water management plan(s), or joint objectives have been set, and  

- There is a regular exchange of data and information.  

 

Calculation of indicator 6.5.2  

Please list below the surface waters (rivers and lakes) and aquifers in your country’s territory that are 

transboundary and provide the following information for each of them:  

- the surface area of their basins (the catchment of rivers or lakes and the aquifer in the case of 

groundwater) within the territory of your country (in km2); and  

- whether they are covered by a cooperation arrangement that is operational according to the above 

criteria (please consider the replies to the questions in section II, in particular questions 1, 2, 3, 4 and 

6).  

Transboundary river or lake basins [please add rows as needed] 

 

Name  Countries shared with  Surface area (in km2) 

within the territory of the 

country  

Covered by an operational  

(yes/no)  

 

    

    

 
52 Draft Step-by-step monitoring methodology for SDG indicator 6.5.2 on transboundary cooperation can be referred to for 

details of the necessary data, the definitions and the calculation. It is available at 

http://www.unwater.org/publications/publications-detail/en/c/428764/   
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Sub-total: area of surface water catchments covered 

by an operational arrangements (in km2) [A]  

  

Total area of surface water catchments (in km2) [B]   

 

Transboundary aquifers [please add rows as needed] 

Name  Countries shared with  Surface area (in km2)53
 

within the territory of 

the country  

Covered by an 

operational arrangement 

(yes/no)  

    

    

    

    

    

    

Sub-total: surface area of transboundary 

aquifers covered by operational arrangements 

(in km2) [C] 

  

Total surface area of transboundary aquifers (in 

km2) [D] 

  

 

Indicator value for the country  

((A + C)/(B + D)) x 100% =  

Additional information  

 
53 For a transboundary aquifer, the extent is derived from the aquifer system delineation which is commonly done relying on 

information of the subsurface (notably the extent of geological formations). As a general rule, the delineation of aquifer 

systems is based on the delineation of the extent of the hydraulically connected water-bearing geological formations. 

Aquifer systems are three-dimensional objects and the aquifer area taken into account is the projection on the land surface of 

the system. Ideally, when different aquifer systems not hydraulically connected are vertically superposed, the different 

relevant projected areas are to be considered separately, unless the different aquifer systems are managed conjunctively, if 

possible.   
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If the respondent has comments that clarify assumptions or interpretations made for the calculation, or 

the level of certainty of the spatial information, please write them here:  

 

Thank you very much for taking the time to complete the questionnaire.  
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APPENDIX B: List of Interviewees 

Lists of most of interviewees, including the interview category assigned based on current role and 

experience. Not all 54 interviewees are listed here.  

Appendix Table 1: List of interviews, not all interviewees are listed here, depending on if they wished to remain 

anonymous.  

Title Name Surname Job Title Employer Interviewee 

Category 

Dr. Alice Aureli Chief of Section for 

Groundwater 

Systems and 

Settlements Section 

UNESCO-IHP Academic/ 

Practitioner 

Dr. Alistair Rieu-Clarke Professor and Chair 

of Law 

Northumbria Law School Academic 

Dr. Ana Felicio Technical Advisor 

Mekong River 

Commission 

GIZ Practitioner/ 

NGO 

Dr. Andrea Gerlak Associate Professor  University of Arizona, 

School of Geography and 

Development 

Academic 

Dr. Anne Schulte-

Wülwer-

Leidig 

Executive Secretary International Commission 

for the Protection of the 

Rhine 

Practitioner 

Dr. Anoulak Kittikhoun  Chief Strategy and 

Partnership Officer 

Mekong River 

Commission 

Practitioner 

Dr. Barb Cosens Professor of Law University of Idaho 

College of Law 

Academic 

Mr. Bedredine Mohamed 

Fawzi 

Deputy Regional 

Coordinator 

High Commission for 

Senegal River Basin 

Integrated Water 

Resources Development 

Project 

Practitioner 

Dr. Robert Varady Research Professor 

of Environmental 

Policy 

Udall Center for Studies in 

Public Policy at the 

University of Arizona 

Academic 

Mr. Bosko Kenjic Head of Water 

Resources 

Department 

Sector for Water 

Resources, Tourism and 

Environmental Protection, 

Ministry of Foreign Trade 

and Economic Relations, 

Bosnia and Herzegovina 

Practitioner 

Dr. Callist Tindimugaya Commissioner for 

Water Resources 

Planning and 

Regulation 

Ministry of Water and 

Environment, Uganda 

Practitioner 

Dr. Christina Leb Senior Water 

Resources Specialist 

World Bank Group Academic/ 

Practitioner 

Dr. Chuck Lawson Executive Director US Section of International 

Joint Commission 

Practitioner 

Mr. Riley 'Cody' Denoon Adjunct Law 

Professor 

University of the Pacific Academic 
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Title Name Surname Job Title Employer Interviewee 

Category 

Dr. Dave Devlaeminck Lecturer School of Law, Chongqing 

University in Chongqing, 

China 

Academic 

Dr. Dejan Komatina Acting Executive 

Director  

Regional Environmental 

Center  

Practitioner 

Dr. Dinara Ziganshina Deputy Director Scientific Information 

Center of Interstate 

Commission for Water 

Coordination in Central 

Asia 

Practitioner 

Mr. Ebenizario Chonguica Executive Secretary Permanent Okavango 

River Basin Water 

Commission, Botswana 

Practitioner 

Mr. Francesco Sindico Co-Director, 

Strathclyde Centre 

for Environmental 

Law and 

Governance 

Programme Leader, 

Strathclyde LLM in 

Climate and Energy 

Law 

Reader in 

International 

Environmental Law 

University of Strathclyde 

Law School 

Academic 

Dr. Francisco Nunes 

Correia 

Full Professor of 

Environment and 

Water Resources in 

the Department of 

Civil Engineering, 

Architecture and 

Geo-resources 

Instituto Superior Técnico Academic/ 

Practitioner 

Dr. Gabriel Eckstein Professor of Law Texas A&M School of 

Law 

Academic 

Dr. Glen Hearns Principal of Eco-

Logical Resolutions 

and Co-Director of 

the Transboundary 

Water Initiative at 

the University of 

British Columbia 

Eco-Logical Resolutions 

and Transboundary Water 

Initiative at the University 

of British Columbia 

Academic 

Dr. Huiping Chen Professor of 

International Law 

Xiamen University Academic 

Mr. Innocent Ntabana Executive Director Nile Basin Initiative  Practitioner 

Dr. Iskander Abdullaev Executive Director Regional Environmental 

Centre for Central Asia 

Practitioner 

Dr. Laurence  Boisson de 

Chazournes 

Professor at 

Department of 

Public International 

Law and 

International 

Organization 

University of Geneva, 

Platform for International 

Water Law 

Academic 
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Title Name Surname Job Title Employer Interviewee 

Category 

Ms. Léna  Salamé Consultant Consultant Practitioner 

Mr. Lenka Thamae Executive Secretary Orange Senqu River Basin 

Commission 

Practitioner 

Ms. Lesha Witmer Advocacy – 

Steering Committee 

World Wildlife 

Fund/Women for Water 

Partnership 

Practitioner/ 

NGO 

Dr. Mara Tignino Reader at the 

Faculty of Law and 

Coordinator of the 

Platform for 

International Water 

Law at the Geneva 

Water Hub 

University of Geneva Academic 

Ms. Marguerite Chaisemartin PhD Student University of the Pacific Academic 

Ms. Maria Apostolova International Waters 

Specialist  

IW Learn and GEF Practitioner 

Ms. Marija Lazarevic Head of Group for 

International 

Cooperation in the 

Field of Water 

Ministry of Agriculture, 

Forestry and Water 

Management, Serbia 

Practitioner 

Dr. Mark Zeitoun  Senior Lecturer University of East Anglia Academic 

Mr. Maximiliano Campos Principal Senior 

Water Specialist and 

Chief Integrated 

Water Resources 

Management  

Organization of American 

States, USA 

Practitioner/ 

NGO 

Dr. Naho Mirumachi Senior Lecturer King's College London Academic 

Dr. Nicholas  Schroeck Director and 

Assistant Clinical 

Professor 

Transnational 

Environmental Law Clinic 

and Wayne State 

University Law School, 

Detroit MI 

Academic/ 

NGO 

Dr. Raya Stephan International Water 

Law Expert 

Consultant Practitioner/ 

NGO 

Dr. Richard Paisley University of British 

Columbia 

Director of the Global 

International Waters 

Initiative 

Academic 

Dr. Salman Salman Consultant Consultant Academic 

Ms. Silvia Rafaelli International 

Technical 

Coordinator  

GEF Practitioner 

Ms. Sindy Mthimkhulu Technical Advisor Department of Water 

Affairs in Swaziland 

Practitioner 

Dr. Susanne Schmeier Senior Lecturer IHE Delft Academic 

Dr. Terry  Fulp Regional Director of 

the Bureau of 

Reclamation’s 

Lower Colorado 

Region 

Bureau of Reclamation Practitioner 
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Title Name Surname Job Title Employer Interviewee 

Category 

Dr. Todd Jarvis Director of Institute 

for Water and 

Watershed 

Oregon State University Academic 

Dr. Uri Shamir Retired from 

Technion University 

in Israel, negotiated 

components of 

agreements between 

Israel/Palestine and 

Israel/Jordan 

Technion University in 

Israel 

Practitioner 

Ms. Virve Sallisalmi General Secretary Finnish-Swedish 

Transboundary River 

Commission, Sweden 

Practitioner 

Dr. Zach Sugg Postdoctoral 

Research Fellow 

Stanford Law School’s 

Gould Center for Conflict 

Resolution, where he 

works with the Water in 

the West Program 

Academic 

Ms. Zaki Shubber Lecturer in Law and 

Water Diplomacy 

IHE Delft Academic 

Dr. Zhijian Wang Associate Professor 

of School of Law 

Hohai University Academic 
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APPENDIX C: Literature Sample 

Complete list of literature sample used in the content analysis, collected from the Web of Science and 

Personal sources, for both sets of search terms.  

Appendix Table 2: List of literature data sample. 273 articles and grey literature.  

Citation Year Type Database Search Term 

Caponera, Dante A. “Patterns of Cooperation in 

International Water Law: Principles and Institutions.” 

Natural Resources Journal. 25 (1985): 26. 

1985 Peer 

reviewed 

Web of 

science 

Cooperation 

Underdal, Arild. “The Concept of Regime 

‘Effectiveness.’” Cooperation and Conflict 27, no. 3 

(1992): 227–40. 

1992 Peer 

reviewed 

Personal Effective 

Davis, Ray. “Revisiting State Water Rights Law.” 

Journal of the American Water Resources Association 

30, no. 2 (April 1994): 183–87.  

1994 Grey 

literature 

Web of 

science 

Cooperation 

Enderlein, Rainer. “Protecting Europe’s Water 

Resources: Policy Issues.” Water Science and 

Technology 31, no. 8 (1995): 1–8. 

1995 Peer 

reviewed 

Web of 

science 

Cooperation 

Bedford, D. P. “International Water Management in 

the Aral Sea Basin.” Water International 21, no. 2 

(June 1996): 63–69.  

1996 Peer 

reviewed 

Web of 

science 

Cooperation 

McCaffrey, Stephen C. “An Assessment of the Work 

of the International Law Commission.” Natural 

Resources Journal 36 (1996): 23. 

1996 Peer 

reviewed 

Web of 

science 

Cooperation 

Vinogradov, Sergei. “Transboundary Water 

Resources in the Former Soviet Union: Between 

Conflict and Cooperation.” Natural Resources 

Journal, 1996., 24. 

1996 Peer 

reviewed 

Web of 

science 

Cooperation 

Becker, Nir, and K. William Easter. “Conflict and 

Cooperation in Managing International Water 

Resources Such as the Great Lakes.” Land Economics 

75, no. 2 (1999): 233–45.  

1999 Peer 

reviewed 

Web of 

science 

Cooperation 

Milich, Lenard, and Robert G. Varady. “Openness, 

Sustainability, and Public Participation: New Designs 

for Transboundary River Basin Institutions.” The 

Journal of Environment & Development 8, no. 3 

(September 1, 1999): 258–306.  

1999 Peer 

reviewed 

Personal Cooperation 

Shmueli, Deborah F. “Water Quality in International 
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APPENDIX D: Interview Question Guide 

The following are the interview question guides for the Practitioners and Academics. The interviews 

were semi-structured; and therefore, the questions varied from person to person.  

Practitioner Interview Questions  

1. Could you tell me about the basins and/or aquifers you work in? The organization you work 

for and what your role is?  

2. How might you define transboundary water cooperation? 

3. In the context of the basins/aquifers you work in, what might be the key elements in 

transboundary water cooperation? Are there any particular elements that you think are 

important to compose cooperation?  

4. What would be the most important of these elements? Could you rank those in order of most 

important? 

5. Regarding scale and extent of cooperation, how would you describe or break apart levels of 

cooperation, for example non-cooperation to intense cooperation?  What would be the 

components of these levels? How would you differentiate?  

6. For the basins/aquifers you work in, do you consider there to be cooperation between the 

basin states? Are there differences in the cooperation for the basins/aquifers? 

7. Could you describe the cooperative efforts occurring in the basins/aquifers? 

8. Do you consider this cooperation to be effective? 

9. What do you mean by effective? 

10. What would you ideally want to see in cooperative management of your shared waters? 

11. Do you think there are currently any barriers to cooperation?  

12. With respect to your basin/aquifer, or hypothetically, what are the most prohibitive barriers? 

Which is the most important to resolve?  

13. What is your opinion on the effectiveness of measuring cooperation from the global scale 

using global datasets? Can cooperation be measure effectively from the global scale without 

knowing the cooperation context of the basin/aquifer?   

14. Do you see international water law influencing cooperation? Such as the two 1997 UN 

Convention and 1992 UNECE Convention and the Draft Groundwater law? Or Treaties and 

River Basin Organizations? How effective are these elements of international water law? 

15. Do you see any influence of SDG 6.5 and indicator 6.5.2 on cooperation? Do you see it in the 

future influencing cooperation or the structure of cooperation? 

16. Are you aware of whether your country has done any reporting on 6.5.2? Or have you been 

involved in that? 

17. Given the nature of the questions and the direction of my research, are there any other 

insights that you can offer or that you think are important to know? 

18. Are there any other people that you would recommend that I talk to? Such as your 

counterpart in your co-riparians? 
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Academic Interview Questions  

1. Could you tell me about the basins that you have experience with and your experience with 

transboundary cooperation? The organization you work for and your role?  

2. How might you define transboundary water cooperation?  

3. What do you think are the vital elements for there to be transboundary water cooperation? 

4. Is there a way to prioritize these elements? Which one is the most important? 

5. Regarding scale and extent of cooperation, how would you describe or break apart levels of 

cooperation, for example non-cooperation to intense cooperation?  What would be the 

components of these levels? How would you differentiate?  

6. How might you define effective transboundary water cooperation? How would you determine 

whether a cooperative effort occurring is effective or not? 

7. Do you have an example of a basin that exemplifies effective transboundary water 

cooperation for you? Why this basin? 

8. What are the common barriers that you see in basins that prevent effective transboundary 

water cooperation? 

9. What is the most prohibitive barrier for cooperation to occur? How would you prioritize 

efforts to resolve the barriers?  

10. Do you have any examples of basins where these barriers are present?  

11. What is your opinion on the effectiveness of measuring cooperation from the global scale 

using global datasets? Can cooperation be measure effectively from the global scale without 

knowing the cooperation context of the basin/aquifer?   

12. What role do you see international water law, particularly the two Conventions and the Draft 

Groundwater Law, is influencing how cooperation is structure and considered to be effective?  

Or Treaties and River Basin Organizations? How effective are these elements of international 

water law? 

13. What role do you see the SDG 6.5 and SDG 6.5.2 influencing the future structure of 

cooperation and its ability to be effective?  

14. Given the nature of the questions and the direction of my research, are there any other 

insights that you can offer or that you think are important to know? 

15. Are there any other people that you would recommend that I talk to? 
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APPENDIX F: Issue Areas for Method 3 

Issues used to categorize that primary interest areas for the issue cooperation category in Method 3: 

Typology of Cooperation (Section 2.6). They are defined as follows: They are adapted from Hamner 

and Wolf 1997; Wolf, Yoffe, and Giordano 2003; Giordano et al. 2013. 

Appendix Table 3: Primary issue areas for issue cooperation.  

Water Quality Arrangements relating to water quality for human use. 

Water Quantity Arrangements relating to water quantity. 

Aquatic Ecosystem Arrangements that address environmental concerns including environmental 

flows, water for ecosystems, quality for environmental purposes.  

Hydro-power/Hydro-

electricity 

Arrangements relating to hydro-electricity or hydro-power facilities. 

Navigation Arrangements relating to navigation, shipping, ports. 

Fishing Arrangements relating to fishing. 

Flood Control/Relief Arrangements relating to flooding, flood control, flood damage, and flood 

relief. 

Economic Development Arrangements related to general economic/regional/sustainable development. 

Joint Management Arrangements involving joint management of basin or water resources, 

especially where the management concerns cover a range of issue areas. 

Irrigation Arrangements relating to irrigation of agricultural areas. 

Infrastructure/Development Arrangements relating to the infrastructure or development projects, including 

dams, barrages, draining of swamps for development purposes, canals. 

Technical 

Cooperation/Assistance 

Arrangements relating to technical or economic cooperation or assistance, 

including project evaluations or river surveys and funds for ranges of 

improvements to water-related technology/infrastructure. 

Border issues Arrangements relating to rivers as shared borders/boundaries. 

Territorial issues Arrangements relating to territorial claims, where the territory is associated 

with a water body, e.g., a river island. 
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APPENDIX G: Key Elements of Cooperation Codebook 

The codebook for the Key Elements identified inductively. They are listed in the order of most 

commonly referenced using both explicit literature data and interview responses to the question 

defining transboundary water cooperation. The description provides a brief summary of the text that 

is coded in each key element. Text can be coded under multiple key elements if it captures more than 

one idea.  

Appendix Table 4: Key elements of cooperation codebook.  

Key Elements of Cooperation Codebook Description 

Treaty or agreement Mention a treaty, agreement, or formal legal document signed.  

Mutual benefit Mentions the inclusion of mutual benefits, mutual satisfaction, or similar.  

Institutional capacity References institutional capacity in the exact phrase, or combination of 

both institution and agreement.  

Data and information Includes data and information exchange, shared data, joint data collection 

and projects, etc.  

Basin planning Mentions having a basin plan, joint management planning, joint 

objectives, basin-wide objectives, etc. 

Shared understandings Mentions how parties have common goals, shared interests, acknowledge 

other parties' interests, etc.  

Stakeholder participation Mentions the inclusion of all relevant stakeholders in the process, equal 

inclusion of stakeholders in the process.  

Communication Mentions communication, dialogue, and open pathways for discussion. 

Trust References trust. This is in any context, e.g., trust in data, trust in 

communication, trusting stakeholders, trust in stakeholders, trust in the 

process. 

Equitable References equitable, equity, equal, etc. This is in any context, e.g., 

equitable and reasonable, equitable benefits. 

Contextual References aspects of context. This is defined broadly; it includes politics, 

geography, climate, history, etc.  

Process References the process of cooperation. Often discussed in a more abstract 

sense of process, rather than identification of specific process elements. 

Procedural Includes text that mentions procedural elements in general or with 

multiple examples. 

Ecological and environmental References environmental or ecological change, outcomes, or benefits of 

cooperation, either specifically or generally. 

River basin organization Mentions a river basin organization or similar.  

Multiple scales Includes text that addresses cooperation at multiple scales, specifically or 

generally. 

Technical cooperation Mentions technical cooperation specifically, or mentions cooperation over 

a technical process or between technical or engineering level people. 

Political will Specifically mentions political will or a variant of the term.  

Dispute resolution Mentions the inclusion of a dispute resolution mechanism in a legal 

agreement or within an institution.  

Sustainable Mentions sustainable, or its variants, generally with respect to outcomes 

of cooperation. 

Relationship building Mentions relationships between actors, with respect to building, 

developing, maintaining, trusting, long term, etc. Could be at multiple 

scales.  
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Key Elements of Cooperation Codebook Description 

Human capacity Mentions human capacity specifically, or the technical skill, negotiation 

skill, etc. of people or actors in the process.  

Diplomatic cooperation Mentions the term diplomatic cooperation, or cooperation that is 

specifically occurring at the diplomatic level, could be defined in a legal 

agreement, through an institution, informal pathways for diplomatic 

communication.  

Monitoring Mentions monitoring of data or the water resource. It could be joint or 

individual.  

National action Mentions national laws, policies, or actions that influence the cooperation 

or need to be established because of cooperation.  

Implementation Includes text that discusses the implementation of any aspect of 

cooperation.  

Outputs Mentions outputs, outcomes, benefits, results, etc. It includes both the 

abstract terms and if any specific outputs are mentioned (these would be 

coded twice). 

Customary law Mentions customary law in general or lists examples of many customary 

laws.  

Substantive elements Includes text that mentions substantive elements in general or with 

multiple examples. 

Multi-sectoral Mentions cooperation occurring across several environmental or 

economic sectors, includes references to integration and IWRM.  

Cost-benefit References cost-benefits of cooperative processes.  

Financing References financing/funding of the cooperative process includes ideas of 

sustainable financing, actor-based financing, and donor financing.  

Cooperation continuum References cooperation as a continuum, often with particular reference to 

(Sadoff and Grey 2005).  

Adaptation References adaption of the cooperative process, adaptive management, or 

changing the outcomes, process, benefits, etc. because of changing 

conditions or new needs or interests.  

Utilization/development Mentions use of water resources, development of water resources, 

economic development, and similar as a needed outcome or benefit of the 

cooperative process.  

Transparency Mentions transparency or a variant, anywhere within the discussion of 

cooperation.  

Allocation Mentions that there is or needs to have a specific mechanism for 

allocation, generally within a treaty or agreement.  

Stability Mentions that a cooperative process should be stable, provide stability in 

the relationship, and other variants- 

Informal Mentions informal aspects of cooperation or that informal cooperation is 

needed.  

Good faith References that cooperation should operate in good faith, negotiation in 

good faith, etc. 

Reciprocity Mentions reciprocity in any facet of the cooperative process. 

Notification Mentions the need for notification between parties, most often in 

reference to prior notification.  

Infrastructure References that cooperation is over the development, construction, and 

operation of infrastructure.  

Time References some aspect of time, most often the length of time needed to 

build trust or negotiation an agreement. 

Enforcement Mentions the inclusion of enforcement mechanisms in the treaty or 

agreement. 

Significant harm Mentions the norm of no significant harm and its inclusion in an 
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Key Elements of Cooperation Codebook Description 

agreement or cooperative process. 

Voluntary References that a cooperative process, negotiation, etc. should be 

voluntary. 

Uncertainty Mentions that cooperation should address uncertainty, or provides 

examples.  

International Court of Justice Mentions the use of the International Court of Justice as a dispute 

resolution mechanism. 

Compensation References the use of compensation in exchange for allocation, harm, etc. 

in the cooperative process or negotiation. 
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APPENDIX H: Aspects of Effectiveness Codebook 

The codebook for the Aspects of Effectiveness that were identified inductively. They are listed in the 

order of most commonly referenced using both explicit literature data and interview responses to the 

question defining effective transboundary water cooperation. The description provides a brief 

summary of the text that is coded in each aspect. Text can be coded under multiple aspects if it 

captures more than one idea.  

Appendix Table 5: Aspects of effectiveness codebook 

Aspects of Effectiveness Description 

Achieve outcomes Text advocates for measurable benefits, outcomes, results etc. to be 

achieved by the cooperative process to be considered effective.  

Institutional capacity To be effective, a cooperative process should have institutional capacity 

in the form of RBO and/or agreement. Text mentions institutional 

capacity, RBO, or agreement.  

Participation Stakeholder participation and inclusion in the process is mentioned for 

effectiveness.  

Define outcomes An effective process defines what outcome needs to be achieved and they 

are agreed upon by the parties.  

Mutual satisfaction An effective process is when mutual satisfaction is held between the 

parties. This term also includes references to mutual benefits.  

Context Mentions that defining and evaluating effective cooperation is dependent 

on the context.  

Implementation Similar to achieve and define outcomes, in that a cooperative process 

actually implements policy. It differs in that implementation does not 

necessarily include achieving the outcome.  

Information and data Mentions that effective cooperation as adequate data available, joint data 

collection, data exchange, trust in data and information, etc. 

Procedure Effective cooperation has procedural elements; generally, this refers to 

procedural rules in treaties, but could also include specific procedural 

rules within institutions.  

Multi-scale Effective cooperation is at multiple scales. 

Reduce conflict Cooperation is effective when it reduces conflict.  This does not include 

text calling for dispute resolution mechanisms. 

Time Mentions that cooperation has adequate time to become effective, and the 

outcomes occur within a reasonable amount of time.  

Shared interests Mentions that it is effective if actors can develop or have shared or 

common issues, interests, goals, understandings, etc.  

Adaptability Effective cooperation is adaptable. Both in the outcomes determined by 

the parties and the process itself. 

Power willingness Mentions the role of political will and power difference in effective 

cooperation. It could be in any context with how these two factors can 

inhibit, encourage, or prevent effective cooperation.  

Decision-making Mentions cooperation is a process or is a decision-making process, or 

similar.  

Future needs Mentions that effective cooperation should consider, include, address, etc. 

future needs.  

Dispute resolution Mentions that effective cooperation has a mechanism for dispute 

resolution, which does not require that it has actually reduced conflict. 

Integration References text that addresses the integration of sectors, particularly with 
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Aspects of Effectiveness Description 

reference to IWRM.  

Environmental change Mentions that effective cooperation is that which achieves environmental 

change, or some other related environmental goal. 

Technical cooperation Effective cooperation includes cooperation at the technical level, may 

address technical cooperation more specifically. 

Equitability Includes references to effective cooperation as equitable, equal, having 

equity, etc. May also include specific references to the principle of 

equitable and reasonable use.  

Sustainability Includes references to sustainability and sustainable development and 

their variants, as a goal of cooperation or way to describe the process of 

cooperation 

Economic/political gain Includes text that mentions economic or political gain as a reason to enter 

into cooperation, a potential benefit of cooperation, or why some may be 

more effective than others.  

Trust Mentions that cooperation is effective if there is trust. 

Shared model Mentions that for cooperation to be effective there should be a shared and 

agreed upon model or conceptual model of the basin or aquifer. Most 

commonly stated with respect to a shared model for aquifers. 

Negotiation Includes text that mentions negotiation or re-negotiation with respect to 

effective cooperation.  

Substantive rules References substantive rules as needed for effective cooperation, either 

the term itself or an accepted principle that is considered a substantive 

rule.  

Reciprocity Effective cooperation is done with reciprocity.  

Perception Mentions perception of the cooperative process, perception of actors, of 

actors' needs or interests and the role perception plays in influencing 

effective cooperation or the perception of effective cooperation.  

Scope Effective cooperation should have a defined scope, included that issues 

are being addressed, or that scope of many agreements should be 

broadened.  

Regional pressure Cooperation is more effective when there is regional pressure to 

cooperation, or regional encouragement, support, etc. e.g., the EU Water 

Framework Directive. 

Compliance Mentions compliance with agreement and other agreed policies.  

Financial support Includes all text related to funding or financing a cooperative process. 

Effective cooperation is generally seen as having adequate funding.  

Responsive Mentions that for cooperation to be effective the process and actors need 

to be responsive.  

Human behavior Effective cooperation elicits changes in human behavior. Such as the 

outcome stage in the Underdal 2002 figure. 

Efficient References how an effective process should be efficient, in the process 

and achieving the outcomes.  

Accountable References that the process and the actors should be accountable.  

Lack of injury to people and 

system 

Effective cooperation is cooperation that has a lack of injury to both the 

actors and to the water resource.  

Consensus Effective cooperation is achieved through consensus of the actors.  

Interdependency Mentions idea the cooperation is more effective if there is greater 

interdependence between the actors.  

Transparent Mentions transparency is needed for cooperation to be effective. 

Legal References legal effectiveness or legal tools in a more general sense.  

Stability Mentions that effective cooperation is stable or provides stability.  

Pragmatic Mentions that effective cooperation is pragmatic.  
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APPENDIX I: Barriers to Effective Cooperation Codebook 

The codebook for the Barriers to Effective Cooperation that were identified inductively. They are 

listed in the order of most commonly referenced in the interview responses to the question asking for 

barriers to effective cooperation. The description provides a brief summary of the text that is coded in 

each barrier. Text can be coded under multiple aspects if it captures more than one idea.  

Appendix Table 6: Barrier to effective cooperation codebook.  

Barriers to Effective 

Cooperation 

Description 

Context Includes text that identifies human and physical contextual factors as barriers to 

effective cooperation.  

Political will Mentions how the political will of state actors can inhibit the development of 

effective cooperation.  

National level Mentions impact of national positions and national level policy, law, and efforts 

towards cooperation or lack of.  

Donor financing References impact of donor financing, and sustainable financing in general on 

effective cooperation.  

Lack of knowledge Lack of data on the water resource, including lack of data collection.  

Trust Lack of trust in the cooperative process, between actors, in data, etc. 

Stakeholder Not all stakeholders are included in the process or not included equally in the 

process.  

Competing perceptions Different perspectives on the resources, process, needs, etc. can inhibit 

effective cooperation.  

Capacity The capacity of actors can create unequal interactions. Text references 

negotiation, technical, human capacity, etc.  

Power Differences in power, hegemony, etc influence effectiveness.  

Sovereignty States tendency to prioritize sovereignty and national interests over shared 

interests, which can be a barrier to effective cooperation.  

Communication References the lack of communication, not open or trustworthy communication, 

communication only over insignificant matters, etc.  

Lack of resources Mentions the lack of resources, including monitoring equipment, technical or 

scientific resources, etc.  

Poor relationships References poor, untrusting, etc., relationships between actors as inhibiting 

effective cooperation.  

Sectoral scale  

Geography In line with context, geography can inhibit effective cooperation, e.g., 

upstream/downstream, etc.  

Rigid References comments on the inflexibility of actors or the process as a barrier to 

effective cooperation.  

Existing agreements Mentions the potential for existing agreements to act as a barrier to effective 

cooperation.  

Climate change References the challenges posed by climate change as a barrier to effective 

cooperation.  

Lack of institutional 

capacity 

Mentions that the lack of an agreement, river basin organization, institution, or 

combination can be a barrier to effective cooperation.  

Legal  Mentions lack of legal arrangements, or generally stated legal principles, can 

inhibit effective cooperation.  

Process Mentions if the process is not effective, other aspects will not be either, acting 

as a barrier to effective cooperation.  
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Barriers to Effective 

Cooperation 

Description 

Unknown benefit References that not knowing the potential benefits of cooperation will 

discourage cooperation from occurring or being effective.  

Informed decisions Having data and communication, and trust, to make informed decisions during 

the process.  

Time Without investment, engagement, or commitment in time, it is difficult for 

cooperation to be effective.  

Compliance Mentions compliance with agreements, without which is a barrier to 

effectiveness.  

External actor interests Mentions influence and potential competing interests of external actors to the 

cooperative process as a potential barrier to effective cooperation.  

Openness Lack of transparency and openness in the cooperative process can be a barrier 

to effective cooperation.  

Potential for cooperation Mentions the combination of timing, context, etc that alters the potential for 

cooperation to happen.  

 

  



289 

APPENDIX J: The Weighted Model of Effective Cooperation  

The flowchart describing the three stages of the Weighted Model of Effective Cooperation, with 

proposed, prompts for determining the parameters, general questions to develop the assessment 

instrument, and guiding questions for conducting the evaluation.  

Figure 34: The Weighted Model of Effective Cooperation - Flowchart 
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