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Abstract

It is recognised by society that freshwater resources play a major role in economic development and in 
maintaining life supporting ecosystems services. Transboundary river basins cover about 45% of the earth’s 
land surface and their governance is therefore of critical importance. Transboundary freshwater resources are 
considered a common-pool resource. Collective action is therefore needed in order to supply both public and 
private goods from these resources but is yet in short supply. This thesis intends to analyse a complementary 
framework to the common Integrated Water Resources Management (IWRM) approach with the objective 
of enhancing investments in collective action to address this dilemma. Results indicate that transboundary 
water resources management in itself can be identified as a regional public good. The results also indicate that 
IWRM has been promoted as a standard management concept; often without first having identified and agreed 
the objectives of the intended multiple uses of water. Outcomes related to IWRM at the transboundary scale 
are therefore difficult to identify and evidence points towards continued water quality degradation at a global 
scale and development opportunities not achieved. Two different tools for how to assess the generation of 
benefits from cooperation are presented in this thesis including an institutional assessment framework adapted 
to transboundary institutions. Together these steps make up an outcome-driven approach that clarifies the 
value of water in all management and development stages. Through such an outcome-driven approach, water 
issues can provide the incentives necessary in order to identify cooperative paths and thus become important 
factors in negotiations to establish effective regional governance regimes. This would take the broader political, 
economic and geographical context into consideration thus supporting a process towards more integration of 
interests between countries.

Keywords: benefit generation, common-pool resources, governance, management, outcomes, regional public 
goods, transboundary waters, value chain.





Förvaltning av gränsöverskridande färskvattenresurser – ett dilemma

En analys av ett resultatstyrt ramverk för ökat samarbete

God förvaltning av färskvattenresurser är en förutsättning för en hållbar ekonomisk utveckling och för 
att bibehålla flödet av ekosystemtjänster. Gränsöverskridande vattenresurser täcker 45% av jordens yta. 
Förvaltningen av dessa kräver samarbete över politiska gränser. Integrerad förvaltning av vattenresurser har 
som begrepp och metod varit den dominerande förvaltningsformer av vattenresurser sedan FN:s konferens om 
hållbar utveckling 1992. Det finns tydliga tecken på att jordens färskvattenresurser utarmas och att förvaltningen 
av de gränsöverskridande vattenresurserna är eftersatt. Mot denna bakgrund analyseras i denna avhandling 
ett kompletterande ramverk mer styrt mot resultat och gemensam nytta. Ett resultat i avhandlingen visar att 
gemensam förvaltning av gränsöverskridande vattenresurser i sig kan betraktas som en regional allmännytta, 
vilket bara kan uppnås om alla parter samarbetar. Det har visat sig att integrerad vattenresursförvaltning 
som metod inte alltid skapat de värden, varor och tjänster som eftersträvats. En bidragande orsak är vag 
målformulering och oklara metodbeskrivningar. Två tillvägagångssätt för att åstadkomma resultat av samarbete 
och realisera dessa diskuteras i avhandlingen likasom en metod att utvärdera regionala institutionsmodeller. 
Tillsammans bildar detta ett resultatinriktat ramverk som tydligt visar på vattnets värde i alla förvaltnings- 
och utvecklingssteg. En tydligare resultatstyrd planering och ett flexibelt val av förvaltning som anpassas till 
regionens politiska ekonomi kan bidra till att skapa starkare incitament för ett ökat samarbete. Detta kan i sin 
tur leda till ökad integrering mellan länder.

Sammanfattning
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It is recognised by society that freshwater resources 
play a major role in economic development by 
providing water supply for industry, energy and food 
production as well as for domestic use. They also 
maintain life supporting ecosystems services such 
as flood and drought control, water purification and 
habitats (cf. e.g. Millennium Ecosystem Assessment, 
2005; UN Water, 2009). In this thesis I refer to this 
dual role of the economic development and ecosystem 
services generated from water use as “societal value” 
(cf. 1.5).  There is however evidence suggesting 
that with growing economies and populations, and 
because of climate variability and change, there 
is a growing global trend towards a more limited 
freshwater resource (cf. Grey & Sadoff, 2007; GWP, 
2000; IWMI, 2007; UN Water, 2009). Today, a fifth of 
the world’s population live in areas of physical water 
scarcity1 (IWMI, 2007) and indications are that climate 
variability and change may cause additional water 
degradation (Cooley et al., 2012; Rockström et al., 
2009). Water resources flow within the geographical 
boundaries of the natural hydraulic flow in rivers 
and/or aquifers referred to as catchments or basins. 
Water resources are, thus, in a state of flux and cross 
social and political boundaries within and between 
countries; there are an estimated 279 river basins 
globally that cross international political boundaries 
(Bakker, 2009). These transboundary2 river basins 
cover about 45% of the earth’s land surface (Wolf et 
al., 1999). Empirical findings show that only”…20 
per cent of all multipartite basins feature multilateral 
organisations, but only seven of them are basin wide.” 
(Dombrowsky, 2007, p.118-119).

1.1 Thesis objectives

Considering the role that water resources play in 
contributing to building societal value as well as the 
large number of transboundary river basins in the 
world, it is important to deepen the understanding 
of the governance challenge of transboundary waters 
and discuss different options how to strengthen it. This 
thesis, which is based on a compilation of five research 
papers, intends to (i) deepen the understanding of 
the governance challenge of transboundary waters 
from a public goods perspective, (ii) examine the 
effectiveness of the common Integrated Water Resources 
Management (IWRM) approach and finally (iii) 

analyse a complementary outcome-driven framework 
to IWRM that could strengthen collective action 
and increase investments into the governance, 
management and development of transboundary 
water resources.

In this introduction, an overview will be provided of 
(i) the challenge to govern common-pool resources 
such as water resources at the transboundary level, 
(ii) the generation of benefits from ecosystem goods 
and services from transboundary water resources 
management and development and (iii) the evolution 
of the IWRM paradigm and an emerging criticism 
of its application. A discussion about the scientific 
methods used in the thesis will follow and results 
from the five appended papers will be presented and 
discussed. Finally, conclusions will be drawn from the 
discussion.

1.2 Public goods and the governance 
of transboundary water resources as a 
common-pool resource

The governance, management and development 
of transboundary freshwater resources connect 
riparian3 countries. The impacts of water use 
development interventions may be felt downstream 
through changes in the water flow (volume) and 
the water quality. When water resources have a 
transboundary character it is argued that “uses in one 
country may have repercussions on possible uses in 
other countries” (Dombrowsky, 2007, p. 1). Water 
resources are considered a “common-pool resource” 
that “…refers to a natural or man-made resource 
system that is sufficiently large as to make it costly 
(but not impossible) to exclude potential beneficiaries 
from obtaining benefits from its use.” (Ostrom, 1990, 
p. 30). Ostrom (1990) makes an important distinction 
between the resource system itself (e.g. fishing 
grounds, groundwater basins, lakes and oceans) and 
the flow of resource units produced by the system 
(e.g. tons of fish harvested, cubic meters of water 
withdrawn and waste absorption). The complexity 
of managing and developing transboundary water 
resources is related to the need to maintain the 
functions of the common-pool resource in order to 
sustain its capacity to produce the flow of different 
resource units. 

1  “Physical water scarcity (water resources development is approaching or has exceeded sustainable limits). More than 75% of river flows 
are withdrawn for agriculture, industry, and domestic purposes (accounting for recycling of return flows). This definition—relating 
water availability to water demand—implies that dry areas are not necessarily water scarce.” (IWMI, 2007, p.11). 

2  In this thesis I define freshwater resources that flow in a river basin across international political boundaries as transboundary waters. 
According to McCaffrey (2001) a water course is a natural phenomenon that is made international when international political 
boundaries are superimposed on it. 

3  A riparian zone or riparian area is the interface between land and a river or a stream.

1. Introduction
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Olson (1971, p. 2) argues in his theory about collective 
action that “…unless the number of individuals in 
a group is quite small, or unless there is coercion or 
some other special device to make individuals to act 
in their common interest, rational and self-interested 
individuals will not act to deliver their common group 
interests.” Olson further notes (1971, p. 2) that in 
order to achieve a common group objective, a special 
device can be an incentive which is distinct from the 
achievement of the common or group interest and “....
is offered to the members of the group individually on 
the condition that they help bear the costs involved 
in the achievement of the group objectives.” He also 
stresses that these statements relate to large groups and 
that the situation in small groups is more complicated. 
Hardin (1968) noted in his well-known essay “The 
Tragedy of The Commons” that common goods such as 
freshwater ecosystems and oceans continue to suffer 
from the philosophy of the commons where users try 
to maximise their personal benefits from the common 
good. He notes furthermore that there are several 
management options to choose between ranging from 
keeping common natural goods in public ownership, 
but allocating the right to enter them or sell them 
as private property, in contrast to allowing for full 
freedom in the commons that eventually degrade the 
common-pool resource. 

Ostrom (1990, 2000), on the other hand, argues that 
there are many examples in everyday life where groups 
of individuals do cooperate beyond any coercion by 
the state and/or because of market pressures. She 
proposed the self-organizing theory and states that 
rational individuals “…voluntarily organise themselves 
so as to gain the benefits of trade, to provide mutual 
protection against risk, and to create and enforce rules 
that protect natural resources.” (Ostrom, 2000, p. 138). 
Ostrom stresses (2000), based on empirical evidence, 
the importance of building trust amongst individuals 
(often an element of contractual relations) and the 
building of social norms that support cooperation 
through self-organisation (as opposed to outside 
external authorities imposing rules through coercion) 
as critical to generate cooperative behaviour. Ostrom 
(1990) notes that her conclusions regarding self-
governance are focussed on small-scale common-
pool resource problems. However, Ostrom (2000) 
also claims that long-enduring self-governed regimes 
dealing with larger common-pool resources tend to 
be smaller and nested in ever-larger organisations. It 
seems therefore from her theory that self-governance 
in larger systems can be built in incremental steps 
based on self-organisation in smaller units. 

Regional public goods reach across borders. Public 
goods are available to all and consumption of the 
public good by one party does not reduce the amount 
available to others to consume (International Task 

Force on Global Public Goods, 2006). Public goods 
are those that are non-excludable and non-rival in 
consumption compared to private goods that have 
clearly identified owners and tend to be excludable 
and rival (ibid). Typical examples of public goods are 
traffic control system, national security, vaccination 
programs, financial stability, the mitigation of climate 
change and the generation of knowledge (ibid). 
Public goods can be of a global, regional as well as of 
a national character. 

The International Task Force on Global Public Goods 
identified three key problems that may prevent the 
provision of a public good (The International Task 
Force on Global Public Goods, 2006, xi):

 “The “free rider” problem. Once a public good 
 is produced and made available to one, in 
 principle it becomes available to all and it is hard 
 to exclude others from its consumption. 
 Consequently there is an incentive for every party 
 to wait until another provides that public good, 
 then enjoy its consumption. 

 The “weakest link” problem. Some global public 
 goods can only be produced when every government 
 fully complies with a common approach. This 
 makes for arduous long-term problems of 
 cooperation. And the risk of failure is such that it 
 is hard to convince governments to make the 
 necessary investments. 

 The “summation” problem. This occurs where the 
 successful production of a particular global public 
 good is literally the result or sum of the individual 
 efforts of all the separate participants—such as 
 mitigating global climate change. There are 
 hard challenges in ensuring compliance and 
 sustaining momentum with long-term global 
 initiatives.”

The discussion about the management of common-
pool resources and the supply of public goods 
is particularly important when considering the 
management of transboundary water resources in 
which the three key problems identified are common. 
Regional public goods related to the collective 
management of a common-pool resource such as 
water resources can include recreation, aesthetics, 
biodiversity, flood risk reduction, and water quality 
improvements as these goods and services benefit 
all and the consumption of water to produce them 
does not diminish the amount available for others 
to use (Millennium Ecosystem Assessment, 2005; 
International Task Force on Global Public Goods, 
2006)4. The provision or supply of regional public goods 
such as those from transboundary water resources 
management goes to the core of international relations. 

4  NB: it is not the water resource itself that is considered the public good but rather the regional public goods that can be supplied from 
its use and management. Ostrom (1990) defines this as the flow of resource units.
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Riparian states may object to development proposals 
in a particular country if water is consumed or its 
quality altered to such an extent that it could prevent 
other riparian countries from developing the water 
resource in their part of the basin. Governments may 
be unwilling to limit sovereign decision making that 
otherwise would enable them to achieve a public good.  
This unwillingness is due to the fear that by 
relinquishing their sovereign rights, they will be 
unable to develop the water resources found on 
their territories (e.g. irrigated agriculture and/or 
hydropower).

Riparian countries that are negotiating governance 
regimes in a transboundary context are often, 
according to researchers, preoccupied by their 
perceptions of their acquired rights for water use, 
harm from water development, poor management 
and territorial sovereignty (cf. e.g. Sadoff & Grey, 
2002; Song & Whittington, 2004; Waterbury, 2002). 
This diverts their focus from the gains that can be 
made from cooperation if the common-pool resource 
is maintained and the supply of regional public goods 
is intact or even enhanced. The perceptions may 
however be considered justified, if a development 
in one part of a basin has a negative impact on the 
potential use of water by other users and can result in 
a public bad. 

Water flows connects riparian countries in a 
transboundary basin and regional public goods 
related to water management can only be realised 
when all the riparian governments concerned comply 
with a common approach (weakest link problem) and 
make individual efforts to support the generation of 
these regional public goods (summation problem).To 
avoid “free riding” and the diminishing of the supply 
of public goods, agreements on the management of 
water resources need to be entered into by the riparian 
countries sharing the common-pool resource. This is 
to avoid any tensions and potential conflicts building 
up regarding the future uses of the transboundary 
water resources (Giordano & Wolf, 2003). This 
argument is supported by Waterbury (2002) who 
argues that cooperation in the use of transboundary 
resources is desirable and will tend to enhance the 
welfare of the greatest number of those who have 
access to or live from the resource. Earle et al., (2010, 
p. 1) also claim that “transboundary water can make 
a contribution to regional development and peace 

if the institutional capacity exists to manage them 
cooperatively…” 

Despite the desirable concept of cooperation and 
collective action on transboundary river systems in 
order to achieve regional public goods outcomes, 
Zeitoun and Warner (2006) argue that there are 
underlying power asymmetries in many basins (as 
illustrated by the Nile Basin, the Jordan Basin and the 
Euphrates and Tigris basin) that in each individual 
case can influence an inequitable outcome. Therefore, 
the provision of public goods continues to be a major 
research area due to the cross-border character of 
these goods; their generation, supply and distribution. 
It has also been said in the so-called mainstream 
media that the provision of public goods such as a 
clean environment is in short supply, that security and 
financial markets are undersupplied and that society 
needs to apply “extraordinary creativity” to deliver 
these goods that humanity depends upon5. 

The theory provided by Olson (1971) that proposes 
that it is necessary to offer incentives to a group of 
individuals to achieve group objectives, including 
the concept of self-governance at different levels, as 
proposed by Ostrom (1990), will be further explored 
in this thesis. 

1.3 Generating and sharing benefits from 
water management and development

To further the understanding of common-pool 
resource problems and the creation of value related 
to transboundary water resources management, the 
concept of ecosystem goods and services is relevant. 
The valuation of ecosystem services (resource 
units according to Ostrom (1990)) as flows was 
theorised by Costanza et al. (1997)6 and synthesised 
in the Millennium Ecosystem Assessment (2005)7.  
This assessment identifies four services related to 
water: (i) provisioning services such as ensuring 
water supply for domestic use, industry, energy and 
food production, (ii) water regulating services that 
varies depending on ecosystems and that can include 
water regulation and storage for flood and drought 
control, water purification, disease regulation and 
navigation, (iii) cultural services such as spiritual and 
religious values and (iv) support services in the form 
of providing e.g. a habitat for ecosystems, nutrient 

5 www.ft.com/intl/cms/s/0/517e31c8-45bd-11e1-93f1-00144feabdc0.html#axzz1krhQFHbL accessed 29 January, 2012. The World’s 
Hunger for Public Goods, Financial Times.

6 ”Ecosystem goods (such as food) and services (such as waste assimilation) represent the benefits human population derive, directly or 
indirectly from ecosystem functions” (Costanza et al., 1997, p. 253).

7 “Ecosystem services are the benefits people obtain from ecosystems. These include provisioning services such as food, water, timber, 
and fibre; regulating services that affect climate, floods, disease, wastes, and water quality; cultural services that provide recreational, 
aesthetic, and spiritual benefits; and supporting services such as soil formation, photosynthesis, and nutrient cycling.” (Millennium 
Ecosystem Assessment, 2005, p. V).
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dispersal and recycling8. These services have both a 
public and private goods character. 

A value-chain perspective, providing a better 
understanding on how ecosystem goods and services 
are generated from water management, is beginning 
to emerge. Kaplinsky and Morris (2002, p. 4) state that 
“The value chain describes the full range of activities 
which are required to bring a product or service from 
conception, through the different phases of production 
(involving a combination of physical transformation 
and the input of various producer services), delivery 
to final consumers, and final disposal after use”. From 
an ecosystem perspective, this approach to analyse 
value from a business perspective, focusing only on 
the flow of financial products, has been questioned. 
It has been argued that natural and man-made capital 
is linked (Potschin & Haines-Young, 2011a) and that 
the value chain needs to be expanded to include both 
the stock of natural resources as well as the flow of 
other tangible and intangible goods and services9.

Ast and Bouma (2009) applied the concept of 
value chains to water and argued that a theoretical 
framework starts with the physical layer (the 
water system; raw water) as a basis followed by the 
subsequent mapping of the different stages of a value 
chain. The value-chain analysis offered by Ast and 
Bouma, (2009) has three key steps: (i) a physical 
water system (natural infrastructure), (ii) value chains 
and their involved actors (distraction, production, 
distribution and consumption) and (iii) societal use 
(by man-made infrastructures). In the two latter steps, 
the authors identify several different value chains 
such as the production of drinking water, recreation, 
energy; all depending on water. This approach allows 
for identifying outcomes from interventions that can 
motivate actors to participate in the governance of the 
water system (ibid).

In the context of transboundary water resources 
management, a value-chain perspective for the 
generation of ecosystem goods and services (tangible 
as well as intangible) is relevant. The generation 
of goods and services from transboundary water 
can take place at a national level or on a political 
boundary10. Considering that water is in a state of 
flux, and the generation of regional public goods is 
the sum of the individual riparian countries’ efforts, 
unilateral development may be sub-optimal from a 
regional public goods perspective. It is argued that in 
certain transboundary basins, a cooperative approach 

to water management and development could create 
win-win solutions or Positive-Sum-Outcomes 
(PSO) where goods and services (benefits) such as 
hydropower generation, irrigation and environmental 
services would be optimised regardless of their 
location in the basin (Giordano & Wolf, 2003). 
Such a cooperative approach is in stark contrast to a 
unilateral development approach which is focusing 
on volumetric allocation of water resources (Alam et 
al., 2009). The latter is known as a zero-sum scenario 
where anything gained by one riparian is lost in equal 
share by one or more riparians (Giordano & Wolf, 
2003). 

The concept of benefit-sharing in transboundary water 
resources management was introduced by Sadoff and 
Grey (2002). In their paper, an analytical framework 
was introduced that described four types of benefits 
from transboundary water resources management. 
These include (i) environmental benefits; increasing 
benefits to the river, (ii) direct economic benefits; 
increasing benefits from the river, (iii) political 
benefits; reducing costs because of the river and 
(iv) indirect economic benefits; benefits increasing 
beyond the river (ibid). Grey et al. (2009, p. 15) state 
that “…countries do not cooperate in the management 
of transboundary waters because they are compelled 
by an ethic of cooperation. They cooperate when the 
net benefits of cooperation are perceived to be greater 
than the net benefits of non-cooperation, and when 
the distribution of these net benefits is perceived to 
be fair.” Benefits from river basin management and 
development will in many cases reach beyond the 
river basin itself in the form of indirect economic 
benefits such as “…broader economic growth and 
regional integration that can generate benefits even in 
apparently unrelated sectors” (Sadoff & Grey, 2002, p. 
399). The World Bank (2009) argues that economic 
integration is the most efficient way to get both the 
immediate benefits of the concentration of production 
and the long term benefits of a convergence in 
living standards. Challenges to integration, posed 
by long distances, small economies and geography 
itself, can be overcome by market integration and 
connective infrastructure thus reducing the barriers 
for cooperation (ibid). Hydraulic infrastructure 
such as multipurpose water storage, water transfer 
schemes and electricity transmission networks are 
examples of connecting frameworks transferring 
resource units or benefits from transboundary waters 
cooperation demanding a strong level of cooperation 
to be realised. Practical examples of benefit-sharing 

8 Three categories are used in paper II to characterise ecosystem goods and services: provisioning services, regulating services and 
cultural services. The same categorisation is used by Potschin and Haines-Young (2011a).

9  Tangible assets are “Assets that can be touched. This should literally include only physical objects like plant and equipment, but it is 
usually also used to include leases and company shares, as these are mainly titles to tangible assets. It is contrasted with intangible 
assets, such as goodwill, trademarks and patents.” (Black, J. (2003). Oxford Dictionary of Economics. p. 457. Oxford, New York: Oxford 
University Press).

10  A water storage infrastructure for hydropower, for example, or a flood and drought protection scheme can be placed on the stem on 
a water body that serves as a political boundary.
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in this context involve greater reliability in services 
such as electricity, water supply for multiple use, joint 
ownership of infrastructures and moves towards a 
closer economic integration as demonstrated in the 
transboundary Senegal river basin (Alam et al., 2009). 

1.4 Integrated Water Resources Manage-
ment (IWRM), its principles and emerging 
criticism 

Following the UN Conference on Environment and 
Development (UNCED) in 1992, IWRM has been 
extensively advocated by natural resources managers, 
as well as by the scientific community, as the preferred 
management concept with which to address the cross-
sectoral challenge of water resources management 
and development; both within countries and at the 
transboundary level (cf. e.g. Dombrowsky, 2007; 
Giordano & Wolf, 2003). The IWRM approach 
originates from the Dublin Statement on Water 
and Sustainable Development (UN, 1992) that were 
developed  in preparation for UNCED in 1992 
(UN, 1993) at which the concept was promoted 
in Chapter 18 of Agenda 21. The Dublin Statement 
highlights four principles related to the management 
of water resources. These are: (i) water is a finite 
and vulnerable resource; essential to sustain life, (ii) 
water development and water management should 
be based on a participatory approach, (iii) women 
play a central part in the provision, management and 
safeguarding of water and (iv) water has an economic 
value and should be recognised as an economic good. 
Subsequently, IWRM as a management approach was 
promoted at the international level by e.g. the Global 
Water Partnership (GWP), the UN system and at 
stakeholder forums such as the World Water Forum 
(cf. GWP, 2008). 

IWRM is process oriented and stresses the river basin 
as the single management unit and the integration of 
freshwater by using sectors and stakeholders across 

society. IWRM can be seen as a development from an 
engineering dominated water management towards 
a water management based on participation and 
integration (Ast & Bouma, 2009). The GWP defines 
IWRM as “a systematic process for the sustainable 
development, allocation and monitoring of water 
resource use in the context of social, economic and 
environmental objectives”11. GWP (2000) claims 
that IWRM approaches promotes social equity 
in the allocation of water across different social 
and economic groups and that environmental 
sustainability to protect the water resources base and 
the ecosystems on which it depends is provided (figure 
1). The GWP notes further that IWRM differs from 
traditional natural resources management approaches 
in three ways: (i) multiple goals and objectives are 
crosscutting and differ from the traditional sectoral 
approach, (ii) the spatial focus is the river basin and 
(iii) it incorporates a participatory decision making of 
all stakeholders (GWP, 2000). 

According to a draft UN global survey in 2011, 80 
countries out of a sample of 125 countries have 
developed some form of integrated water and 
efficiency plans since 1992 (UN, 2011). In spite of 
this investment in integrated planning frameworks, 
as documented in the survey, it is stated that “water-
related risks and the competition for water resources 
are perceived by a majority of countries to have 
increased over the past 20 years” (ibid, p. 3)12. This 
may be an indication that the IWRM frameworks 
developed are not generating the outcomes originally 
perceived. 

Even though IWRM approaches have been endorsed 
by many governments and natural resources managers 
in both developing and industrialised regions, its 
contributions to economic growth and to meeting 
environmental objectives is being questioned.  
A growing critique claims that IWRM is amorphous 
and questions have been raised concerning its 
track record in the actual provision of development 

11 www.gwp.org/en/About-GWP/History/, accessed 13 January, 2012.

12 www.unwater.org/downloads/UN-Water_Rio_20_report_Draft_Exec_Sum_2011-10-28.pdf, accessed 29 January, 2012.

Figure 1. IWRM and its relations to sub-sectors (GWP, 2000).
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outcomes (Biswas, 2008). Furthermore, Newson 
(2004) argues that IWRM has helped to define a 
new scientific agenda that is hard to comprehend 
outside the IWRM epistemic community and that 
it has had difficulties in creating valuable tools for 
effective management and development of water. 
The reason for this perceived failure lays mainly in 
the inappropriateness of both basin management 
institutions and basin management styles (ibid) and 
how IWRM can provide incentives to bring different 
sectors together and thus link the approach to the 
generation of broader development goals.

From an outcome perspective, Vörösmarty et al.  
(2010) found that 80% of the world’s population 
is exposed to high levels of threat to water security 
because of large scale transformation of water 
systems through land cover change, urbanisation, 
industrialisation and hydrologic infrastructure. The 
authors claim that “Massive investment in water 
technology enables rich nations to offset high stressor 
levels without remedying the underlying causes, 
whereas less wealthy nations remain vulnerable.” (ibid, 
p. 555). Further evidence of water quality degradation 
can be seen by the large-scale spreading of dead zones 
in coastal oceans and seas since the 1960s due to 
riverine runoff of fertilizers (Diaz & Rosenberg, 2008). 
Dead zones have been found in more than 400 marine 
systems. These systems are generally located in areas 
with major population centres and watersheds that 
deliver large quantities of nutrients as the result of the 
intensive use of water for different purposes including 
the increase in primary production (ibid). 

In developing regions, the Millennium Development 
Goals (MDG) agreed in 2000 by the international 
community, provide a benchmark against which to 
measure development and poverty alleviation. The 
MDGs have specific targets that are underpinned by 
water management and development, such as access 
to food and nutrition and access to sanitation, and 
these are to be met by 2015 (UN Water, 2009). The 
developing world is not on track to halve the number 
of people who suffer from hunger (target 1) and access 
to sanitation (target 7c) is also predicted to fall short 
of its target as almost half of the people in developing 
countries will still lack access to sanitation in 2015 
(World Bank, 2011). 

With these facts as a backdrop, it is argued in this 
thesis that IWRM has not effectively delivered the 
societal value originally expected. However, it has 
fostered the use of valuable principles in water 
resources management including participation by 
all stakeholders (or their representatives) and cross-
sector integration (cf. section 1.4). This thesis is 
therefore aiming at identifying a framework that 
can complement IWRM in order to strengthen 
the generation of water management and water 
development related outcomes at the transboundary 
level – with direct impact on national economies.

1.5  Key concepts and limitations

The thesis is limited to discussing the findings in a 
transboundary perspective with a focus on surface 
freshwater resources in river basins. Groundwater 
resources are not considered in this thesis. The 
development, management and use of groundwater 
occur in most cases at a local level even though 
large transboundary groundwater aquifers are often 
connected to the surface water systems. The research 
question is also valid for in-country situations. There 
are borders and boundaries to consider within a 
country e.g. between local administrations and 
between ethnic groups and/or other stakeholders that 
share a common water body and have multiple claims 
on its use (Granit & Claasen, 2009).
 
In this thesis, the term “societal value” is defined as 
“the generation of development outcomes and the 
protection of ecosystem services.” Burrill (1997, p. 1) 
provides a supporting argument for this interpretation 
of societal value and states that the “societal value 
of water in a given use refers to all of those benefits 
which society derives, either directly or indirectly, 
via the market or via other mechanisms, as a result 
of the water’s use.”  Using this broad definition, this 
thesis will not attempt a full economic analysis of the 
value of water (cf. e.g. Bakker et al., 1999, on different 
economic valuation techniques of multiple water use) 
which is a major research field in itself. Instead, key 
concepts from this discipline, as defined in public 
goods theory (i.e. approaches related to ecosystem 
goods and services and benefit-sharing theory; cf. 
section 1.2) will be used. 

In this thesis there is an important distinction between 
the two concepts of governance and management. 
Olsen et al. (2009, p. 17) defines governance as the 
“…values, policies, laws and institutions by which a 
set of issues are addressed.” which is different from 
management which is defined as the “…process by 
which human and material resources are harnessed 
to achieve a known goal within a known institutional 
structure” (ibid, p. 17). Examples of the latter include 
business management, park management, personnel 
management or disaster management. Governance 
defines the principles and values or as Olsen et al. 
(2009, p. 18) further states “…sets the stage within 
which management occurs.” 
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2. Methods
This thesis is based on two SIWI reports (I, II), two 
published book chapters (III, IV) and one published 
research paper (V) that each respectively addresses 
the objectives of the thesis in a step-by-step way by 
using different methods. The research approach falls 
into the category of integrated and applied science and 
the field of geography that studies the interactions of 
humans and the environment (e.g. Harrison et al., 
2008; Thrift, 2002; Potschin & Haines-Young, 2011b; 
Wilson, 1998). Considering the interdisciplinary 
nature of the research, the two SIWI reports (I, II) 
and the research paper (V) were written by a team 
of researchers with a background in natural and 
social sciences including economic, political, legal 
and engineering sciences. Data and information for 
papers I-IV is gathered based on qualitative literature 
reviews from different disciplines concerned about the 
cross-cutting issue of governance, management and 
development of water resources linked to the well-
known problem of how to enhance collective action 
in transboundary basins (Waterbury, 2002). 

The theoretical framework related to common-pool 
resources and public goods fall within economic 
theory (Hardin, 1968; International Task Force on 
Global Public Goods, 2006; Olsen, 1971; Ostrom, 
2000; Waterbury, 2002). It explains why countries 
may choose not to cooperate or why cooperation 
together with institutional development tends to 
take a long time to develop. Benefit-sharing theory as 
developed by Grey and Sadoff (2002) builds on this 
work and discusses incentive-related issues in relation 
to reasons for why states cooperate. 

The concept of ecosystem services, and building a 
value from natural capital (resource) stocks and a 
flow of resource units, has an economic and ecologic 
background (Costanza et al., 1997). It reflects the 
situation that natural capital is becoming scarce and 
it also provides a useful framework for evaluating the 
role of transboundary waters in generating benefits 
for economic development and human welfare. 
Commodity chain analysis as proposed by Potschin 
and Haines-Young (2011b) and Ast and Bouma 
(2009) is applied as a preliminary theory on how 
value is built in a cascade starting with the biophysical 
structure/processes, moving to functions, services, 
and finally benefits. 

The methodology for paper V is based on a compara-
tive analysis of two case studies using both quantita-
tive and qualitative methods to prepare Strategic 
Environmental Assessments (SEA) of regional electric 
power development and transmission interconnection 

strategies in the Nile river basin within the framework 
of the Nile Basin Initiative (NBI)13. Empirical data for 
both case studies were gathered using stakeholder 
consultation techniques, field work and literature 
reviews. Power development options were compared 
using multi-criteria and ranking methods. 

The five papers are also to a large degree related to 
the practical experience gained by the participating 
research team members on how to develop water 
resources in a developing context. This approach 
falls within a heuristic tradition of learning which is 
appropriate in integrated science related to complex 
environmental issues where causal explanations are 
found across different disciplines (Wilson, 1998). The 
author’s own experience and field work in Southern 
and Eastern Africa, in the Baltic Sea Region and in 
other parts of the world working on transboundary 
waters governance, management and development 
for the World Bank, the Swedish International 
Development Cooperation Agency (Sida) and SIWI, 
provide first level insights on the water resource 
challenges experienced in both developing and 
industrialised regions. 

13  The NBI is an agreed basin-wide framework to fight poverty and promote socio-development based on the development of the 
transboundary water resources of the Nile (www.nilebasin.org/newsite, accessed 13 January, 2012).
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3. Results of the appended papers
In paper I, the objective is to apply the theory of 
public goods to the management and development of 
transboundary water resources. The paper applies this 
analysis to the Nile Basin and the NBI. The NBI is a 
partnership of the states found along the course of the 
Nile that seeks to develop the river in a cooperative 
manner (cf. footnote 13). The result presented in 
the paper is that transboundary water resources 
management in itself is a regional public good that 
contributes to the supply of regional public and 
private goods and services. Some uses of water are 
examples of public goods (e.g. recreation, aesthetics, 
biodiversity, flood risk reduction, and water quality 
improvements), as these goods and services benefit all 
and the consumption of water to produce them does 
neither diminish the amount available to other users 
nor is of a consumptive character. Hence it is argued 
that transboundary water resources management fits 
the description of a good that “…, cannot, or will not, 
be adequately addressed by individual countries or 
entities acting alone; and, that are defined through a 
broad international consensus or a legitimate process 
of decision-making.” (International Task Force on 
Global Public Goods, 2006, p. 27).

An additional finding is that the international 
community has a vital role to play by providing 
technical assistance, by granting co-financing to give 
extra leverage to domestic public and commercial 
financing and by supporting the provision of 
transboundary water management as a public good. 
It is further suggested that development partners 
could focus their efforts on public goods investments 
such as (i) institutional strengthening and capacity 
building to improve regional cooperation and stability 
and (ii) investments to improve livelihoods including 
investments in watershed management and flood 
prevention.

Paper II applies the benefit-sharing paradigm 
(Sadoff & Grey, 2002) to the question of developing 
a methodology for stakeholders involved in the 
management and development of transboundary 
water resources. The result presented is a methodology 
– the Transboundary Waters Opportunity Analysis 
(TWO) – that can be used by basin states, Regional 
Economic Communities (REC) and financing entities 
alike to explore different benefits or PSOs from water 
resources management and development. This is done 
by identifying development options and assessing 
trade-offs from different developments based on 
the use of water. The TWO methodology identifies 
four key development opportunities and associated 
benefits: (i) hydropower production and power 
trading, (ii) primary production, (iii) urban and 
industrial development and (iv) environmental and 
ecosystem services. Other potential uses of water can 
also be considered in different regional settings and are 

part of this analytical framework. The methodology 
proposes three potential sources of water to support 
development. The first being “new water” which can 
be introduced to a basin through e.g. desalination 
technologies, inter-basin transfers or other means 
of adding water to the inland water cycle. Secondly, 
water can also be made available for other uses 
through more efficient use of existing water sources. 
This can include more efficient irrigation methods or 
demand management approaches in several sectors if 
this is followed by a reduction in the abstraction of 
raw water. Improved water use efficiency per se may 
not result in additional water for other uses unless 
accompanied by a reduction of consumptive use and a 
reduction of water lost to sources that cannot be easily 
reused (Fredriksen & Allen, 2011). Thirdly, in some 
cases, other sources of water in a basin can be put to 
productive use such as unallocated water. 

The TWO methodology, when applied by riparian 
country stakeholders, can clarify possible PSOs as 
well as trade-offs to consider if cooperation is to be 
achieved. This can support a shift from negotiations 
on volumetric allocations of water resources to a 
focus on the supply of public and private goods and 
the subsequent sharing of those benefits. The regional 
integration of markets as a longer-term strategy 
to ensure that benefits generated are distributed 
appropriately amongst the riparian states (and 
beyond), is put forward as a strategy. The methodology 
recognises that each river basin and regional context is 
unique and by using the TWO analysis, stakeholders 
can explore and identify options at different levels of 
detail relevant to their specific context. 

In paper three (III) the focus is shifting towards an 
institutional analysis of how to realise outcomes from 
transboundary water resources management and 
development by assessing appropriate business models 
for regional transboundary waters institutions. The 
theories applied relate to the generation of goods and 
services from water resources use (Paper II), value-
chain analysis (Potschin & Haines-Young, 2011b), 
benefit-sharing theory (Sadoff & Grey, 2002) and 
institutional theory (c.f. Hooper, 2006). The starting 
point is an analysis of three context specific drivers 
for cooperation that includes the water-supply gap, 
the water-quality gap and under-investment in water 
resources management; all this based on the principles 
of managing transboundary waters as defined in 
customary international law (cf. e.g. McCaffrey, 2001;  
McIntyre, 2010). The strength of these drivers will 
differ depending on the geography and size of the 
basin, the number of riparians and the national and 
regional political economy. The paper is assessing the 
evolution of river basin organisations in relation to 
the functions they carry out and associated cost of the 
institutional business model chosen. The functions 



13

The Collective Action Dilemma in Managing  Transboundary Freshwaters – An Analysis of an Outcome-Driven Framework

are divided into two areas related to (i) operational 
management and (ii) development functions to 
promote the achievement of livelihoods and regional 
integration objectives (table 1). 

In conclusion, in building a cooperative regime, a 
preliminary analysis of the desired functions of the 
institutions the riparians would like to create should 
be carried out by all concerned parties. This analysis 
should take into account other existing institutional 
frameworks at regional as well as at national levels 
(possibly within the frameworks of RECs if they 
exist). Subsequently an appropriate business model 
can be chosen with stakeholder/client participation 
that supports the development functions agreed upon 
allowing for assessing the costs of implementation. 
It is further argued that a business model that is less 
complex, with fewer management and development 
functions, can be just as effective and demonstrate 
just as good results which in its turn could be the 
starting point for more cooperation and benefit-
sharing. Complex business models will raise high 
expectations and can be costly. Should expectations 
not be met, this could result in a lack in confidence 
amongst the different stakeholders regarding the 
benefits of cooperation. 

The fourth paper (IV) goes on to make a more in-
depth analysis of IWRM and its impact in both 
developing and industrialised regions by analysing 
a broad range of IWRM literature references applied 
to two cases. The paper provides an overview of 
the evolution of IWRM based on the definition 
provided by the GWP (2008). The paper notes that 
the principles promoted by the GWP have played 
an important role in promoting IWRM through its 
action network of water management actors. This 
includes government agencies, public institutions, 
private companies, professional organisations and 
multilateral development agencies. As noted in the 

introduction, many governments have also put some 
form of IWRM plans in place at a national level. 
The paper also notes, however, that results in terms 
of development objectives that can be attributed to 
implemented IWRM approaches are lacking in many 
developing countries and that underinvestment in 
water management is still of major concern. Evidence 
in terms of falling water quality indicators continues 
to be a major concern in more industrialised regions 
in spite of significant investment in integrated water 
management and treatment. 

A case study on the Nile Basin provides evidence on 
how countries can work in a collaborative framework 
without having a formal agreement of water allocation 
in place. Instead, a transitional arrangement provides 
a forum for a cooperative process to explore the 
generation of tangible benefits in electric power 
generation and trade, water resources management, 
agricultural development, environmental manage-
ment and applied training. Over forty years of 
cooperation in the Baltic Sea region serves as an 
illustration to the second case study on how point-
source pollution from industry and urban areas 
has been largely addressed at the policy level in a 
common transboundary framework; focussing on the 
environment during periods of significant political 
change. However, the same framework has not been 
able to deal with diffuse source pollution from land-
based anthropogenic activities including agriculture 
and energy production, road and air transport. As 
a response to this situation, the EU Commission 
developed a Baltic Sea Region Strategy during 2008 
and 2009 in consultation with the EU member states 
and Russia. This is the first macro strategy14 the EU 
Commission has developed that uses an integrated 
approach to address environmental issues with, and 
that looks at how to make the region a prosperous, 
accessible, attractive, safe and secure place. This new 
integrated strategy provides good opportunities to 

Table 1. A comprehensive list of cooperative water management and development functions for transboundary river basin 
institutions (II).

14  “There is no standard definition for a macro-region [...]. The definition developed during the preparation of the European Union 
Strategy for the Baltic Sea Region, is that of “an area including territory from a number of different countries or regions associated with 
one or more common features or challenges.” (www.interact-eu.net/macro_regional_strategies/macro_regional_strategies/283/3921, 
accessed 13 January, 2012)

Management function Development function

1. Corporate management 9. Strategic basin planning (input to regional planning)
2. Financial management - cost recovery 10. Policy and strategy development (economic, social and
3. Monitoring and modelling (water and natural resources data        environmental issues) 
    and socioeconomic and legal developments) 11. Water allocation (to sectors and/or users)
4. Pollution control/monitoring 12. Pre-investment work at multi-country level
5. Information and communication 13. Support to in-country development planning
6. Stakeholder engagement 14. Transaction advisory services
7. Conflict resolution 15. Operation and management of joint infrastructure
8. Visioning and trust building 
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deal with the challenges of legal compliance (such as 
the EU Water Framework Directive) and integrating 
the environment into mainstream regional economic 
planning at the national and regional levels (cf. Wallin 
& Granit, 2011).

In conclusion, it is recommended that the IWRM 
approach should be reconsidered in three different 
ways to better meet water management and 
development challenges at the regional level. First, 
it should include the broader political and economic 
context beyond the river basin. This is to ensure that 
benefits generated from water management and 
development are properly valued and become part 
of the broader economic development planning. It 
could be argued that the European Union (EU), as 
in the Baltic Sea Region case, is the one that has the 
unique ability to agree on and transpose regional 
legislation into national law to ensure convergence 
of policy and laws across the 27 EU countries. 
Second, IWRM approaches should more strongly 
promote investments in hydraulic infrastructure for 
multipurpose water use to ensure real development 
outcomes in developing regions. The promotion of 
hydropower development and power trading in the 
Nile Basin to achieve direct benefits illustrates such 
opportunities. Third, to be relevant, IWRM has to 
define tools and approaches to better manage the full 
water cycle along the continuum from freshwater 
management on land, to coast and sea. The Baltic Sea 
case illustrates how human activities impact the water 
resources and subsequently the Baltic Sea ecosystem. 

The fifth and final paper (V) focuses on how to 
undertake pre-investment work to build societal value 
through planning water and energy use together with 
a strong interaction of stakeholders through an inter-
sectoral Strategic Environmental Assessment (SEA) 
approach. The benefit-sharing theory (Sadoff & Grey, 
2002) underpins this analysis. It is noted in paper V 
that there are limited guidelines world-wide on how 
to undertake electric power options assessments that 
include a rigorous analysis of all the elements of a 
transboundary river basin system including assessing 
the impacts of climate change on power development 
scenarios.

Two case studies from the Nile Basin, developed within 
the NBI framework, are used to synthesise a series of 
steps used to define an SEA approach that deals with 
power development in a transboundary river basin 
context. The first SEA case was carried out in the 
Nile Equatorial Lakes Region and had as its overall 
objective to prepare a regional power development 
strategy including regional power interconnections. 
It identified opportunities in the power development 
sector for the six upstream riparian countries of 
the Nile River basin (Burundi, eastern Democratic 
Republic of Congo, Kenya, Rwanda, Tanzania, and 
Uganda) with a total population of over 200 million, 
a pool of about 50 potential hydropower options plus 

thermal and renewable energy options. The second 
case was an SEA carried out on the eastern Nile 
and had as its objective to promote regional power 
trade between Egypt, Ethiopia and Sudan through 
coordinated regional investment planning of power 
generation and transmission interconnection projects. 

The result of the paper is the presentation of a 
generic SEA approach for power development in a 
transboundary river basin setting based on six steps: 
(i) regional power needs assessment, 
(ii) inventory of power options, 
(iii) screening of power options, 
(iv) comparative analysis of power options and 
 ranking, 
(v) cumulative impact assessment for portfolios of 
 options on the environment and the water 
 resources system, and 
(vi) the development of a power development strategy 
 and an indicative power generation plan. 

The six steps, together with a managed stakeholder 
engagement process throughout the SEA, are common 
to both the case studies. 
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The research objective in this thesis (cf. section 1.1) is 
to analyse a conceptual yet outcome-driven framework 
to complement the common IWRM approach in 
the context of transboundary water resources. The 
question is asked (i) against a background of an 
analysis of public goods theory and (ii) against the 
background of evidence that IWRM approaches may 
not have delivered societal value to the extent that 
was expected in both developing and industrialised 
regions. Sadoff & Grey (2002, p. 389) concludes “…
that identifying and understanding the range of often 
inter-related benefits derived from the cooperative 
management and development of international 
rivers is central both to better the management of 
the world’s rivers, and to relations among the nations 
sharing those rivers”. The rich discourse on conflict 
and cooperation that has come out of potential 
competing claims on the use of transboundary waters, 
serves further as a background to the analysis. When 
consulting scientific literature on the management 
and development of transboundary water resources, 
we find a lack of discussion regarding the actual supply 
process of both tangible and intangible benefits. The 
aim of this thesis is to begin to fill this void. 

4.1 Challenges in the supply of regional 
public goods

The analysis of public goods in a transboundary 
river basin context in Paper I shows evidence that 
transboundary water resources management in 
itself can be described as a regional public good; 
supporting the supply of other public and private 
goods and services. Riparian states cannot, however, 
supply transboundary water resources management 
by themselves thus collective action is necessary. 
Waterbury (2002), nevertheless, points out that it 
is logical that if an individual can benefit from the 
benefits of a public good, she will free-ride; if this is 
not stopped, more participants will do the same and 
the public good may no longer be available. Olsen 
(1971) claimed in a similar manner that it is less likely 
that even a minimal amount of the public good could 
be provided without coercion or incentives. Ostrom 
(1990), then again, provides several examples of the 
importance of building trust amongst individuals 
to achieve self-organisation; primarily in smaller 
common-pool resource systems. 

To increase collective action and to reduce the 
possibility to free-ride, basic principles for guiding 
cooperation were identified and outlined in the UN 
Convention on the Law of the Non-navigational Uses 
of International Watercourses (UN 1997)15. 

However, the UN Convention is not yet ratified which 
highlights how sensitive the issue of transboundary 
water management and development is and how it 
relates to how sovereign states interact with each other. 
For example, as stated in the introduction, power 
asymmetries (cf. Zeitoun & Warner, 2006) could block 
collective action and mask any underlying conflicts 
between the riparian countries. McIntyre (in Earle 
et al., 2010) argues that even if the aforementioned 
UN Convention principles are regarded as customary 
international law and thus considered to be almost 
universally accepted, their practical implementation 
is lagging behind and will ultimately depend on 
the existence of appropriate interstate institutional 
mechanisms. The focus on institutional analysis and 
regime building in the context of a transboundary 
water resources management, based on customary 
international law principles, is thus gaining more 
attention (cf. Dombrowsky, 2007; Earle et al., 2010; 
Hooper, 2006; Paper III).

Cooperation based on negotiated solutions rather 
than violent conflict appears to be the norm for 
transboundary river basins (Cooley et al., 2012; Jarvis 
& Wolf, 2010). However, as noted in the introduction, 
evidence shows that only 20% of all transboundary 
river basins feature some form of multilateral 
organisations with a varied scope of functions and less 
than 50% of all transboundary river basins have any 
form of agreement (Dombrowsky, 2007). This could 
be considered a low rate considering the common 
management challenges in these basins. Further, 
it is argued against indicators such as continued 
water quality degradation at a global scale and that 
underinvestment in water management is still a major 
concern in developing regions (Paper IV and section 
1.3), that transboundary water resources management 
is  insufficient.  

It is crucial to understand the dilemma, that on the 
one hand, cooperation about transboundary river 
basins is necessary to maintain the integrity of the 
common-pool resource and, on the other hand, 
that transboundary water resources management is 
currently insufficient,  so that  measures leading to more 
cooperation can be identified. If the societal value 
stemming from transboundary water management 
and development could be better understood, then 
there would be a greater likelihood of furthering the 
political and stakeholder will to invest cooperatively 
in water resources management. Clear objectives of 
the planned cooperation need to be determined by 
the riparian country stakeholders. 

4. Discussion

15  The key customary international law principles include equity in utilisation, the obligation not to cause harm, the obligation to 
cooperate and the exchange of information. All riparians should also be notified about planned measures as well as the obligation to 
undertake pollution control and ecosystem protection (McCaffrey, 2001).
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The next section will discuss the value-chain analysis 
(cf. section 1.4) more in depth and in the context 
of water resources as a way to better understand 
the design of incentives to support the successful 
outcomes of collective action.

4.2 The Water Value Chain

The conceptual Water Value Chain framework, 
presented in figure 2, fits into an emerging scientific 
framework where governance approaches are defined 
by a broad interpretation of value-chain analysis. This 
is building on work by Ast and Bouma (2009) and 
Potschin and Haines-Young (2011a), the ecosystem 
goods and services approach (cf. Costanza et al., 1997) 
and the flow of resource units from a common-pool 
resource (Ostrom, 1990). Potschin and Haines-Young 
(2011a) argue that the terminology and the conceptual 
frameworks regarding ecosystem services are not 
universally agreed. They state that “… a pragmatic 
way forward would be to recognise that it is, perhaps, 
most useful to treat the things called ‘services’ simply 
as thematic labels and seek to understand or articulate 
the production chain (cascade) that underlies them. 
Labels like ‘benefits’, ‘goods’, ‘services’, ‘functions’ 

and ‘structures/processes’ are clearly helpful in 
understanding the transformations that link humans 
to nature, but the precise boundaries between them 
might be difficult to define, unless referenced to 
specific situations.” (Potschin & Haines-Young, 2011a, 
p. 580). 

While acknowledging this confusion in terminology, 
it is still argued in this thesis that a Water Value Chain 
concept is useful in the context of transboundary 
water resources management, considering its focus 
on resource flow units and its outcomes. The simple 
Water Value Chain conceptual framework shown 
in figure 2 illustrates how raw water in nature can 
generate value by storing it for multipurpose use, using 
it for primary water services and finally how water 
contributes to secondary and tertiary level goods and 
services. The provision of primary water services and 
therewith linked activities in agriculture, domestic 
use and energy production, as well as multiplier 
effects in the economy through activities related to 
secondary and tertiary level goods and services – they 
all depend on a reliable source of water. In each step 
of the value chain, water is returned to the recipient 
which highlights water as a flux in the economy and 

Figure 2. A Water Value Chain:  A conceptual description of how value is added to society through management and 
development of water resources. The figure illustrates different activities under each step in the value chain and the different 
types of outcomes that can be generated.
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in nature. The conceptual framework illustrates the 
activities that need to take place in terms of managing 
the raw water resources (common-pool resource) 
and storing them in order to create the foundation 
for adding value through the generation of goods and 
services (flow of resource use units). 

The conceptual framework lends itself to an 
informed debate about the primary and secondary 
services (outcomes). These can be achieved by 
taking common action earlier in the value chain by 
agreeing on a joint governance, management and 
development approach of the raw water resources 
and the physical environment. There is therefore, 
e.g., a direct link between outcomes higher up in 
the value chain and finding effective governance 
and management responses for the raw water and 
storage steps including for return flow management 
and treatment. The Water Value Chain framework 
illustrates what needs to be achieved collectively 
to attain the broad range of ecosystem services that 
underpin economic development. It can thereby 
function as a motivator for riparian countries to 
identify appropriate management approaches with 
which to achieve the desired outcomes. This can 
include joint institutional arrangements that promote 
e.g. data, knowledge sharing and joint monitoring 
as a first step towards cooperation, with later more 
advanced types of cooperation; water storage, energy 
transfers, agriculture markets and services. The list of 
activities under each step of the value chain and the 
outcomes they generate is not exhaustive. Each list 
in itself could also serve as separate value chain for a 
specific good or service (cf. Ast & Bouma, 2009). 

4.3 Applying an outcome-driven approach

The TWO methodology, discussed in paper II, can 
support stakeholders to identify benefits or PSOs 
resulting from cooperation in a structured manner 
using an outcome framework with four key clusters of 
benefits. PSOs are identified in four broad categories 
including energy production, primary production, 
industry and urbanisation and the environment. The 
framework builds on a good understanding of the 
specific common-pool resource and the political and 
economic context it sits in. It allows, in addition, for 
an analysis of trade-offs between the four categories 
depending on the availability and status of the water 
resource. 

A structured participatory and holistic analytical tool 
(such as the SEA), which was implemented in the NBI, 
is an example of a collective analytical approach on 
how to achieve specific development outcomes that 
would follow a TWO analysis. A generic approach 
to apply SEA is discussed in paper V with the focus 
on developing strategies in electric power generation, 
transmission and interconnection in a transboundary 
basin context. The SEA approach provides a tool for 
riparian countries with which to identify objectives as 

PSOs as well as agree on any future cooperative steps 
in order to achieve them. The analysis shows that a 
SEA can be used to explore opportunities for strategic 
program development that will help decision makers 
take informed decisions as well as address upfront 
risks, challenges, mitigation strategies, opportunities 
and costs supporting subsequent project feasibility 
work. The SEA approach also provides transparent 
information to potential investors from the domestic, 
regional and global market whom might be considering 
financing and developing specific management and 
development projects. 

In terms of identifying the criteria needed for an 
international institution for transboundary water 
resources management, paper III provides an analysis 
of how to define the business models needed for such 
institutions and their functions. An upfront analysis 
by the riparian countries of the potential outcomes 
from cooperation, utilising tools such as the TWO and 
the SEA, is the first step towards designing a business 
model for a river basin institution. This analysis would 
identify the key business functions needed for the 
future institution to meet agreed objectives. In addition, 
other institutional frameworks in the intended region, 
that could provide  complementary functions, should 
also be considered to avoid duplication of business 
functions. This supports the conclusion in paper IV 
that says that water management and development 
should be put into a broader context. Such a broader 
context may include putting transboundary river 
basin management and development within the 
context of RECs where those exist. 

A good example of how water issues can be moved 
into a broader economic development context is 
the transboundary waters cooperation, discussed in 
paper IV, in the Nile Equatorial Lakes Region. This is a 
cooperation that is taking place within the framework 
of the NBI and where the broader economic 
development context is provided by the East African 
Community (EAC). The EU Baltic Sea Region Strategy, 
in which there is an integration of environmental, 
economic and security objectives, is another example 
of broader integration as mentioned in paper IV. The 
EU Baltic Sea Strategy is also innovative in that it 
uses the EU structure to unite a diverse region, across 
multiple sectors, reflecting the priorities of the eight 
EU member states, the six non-EU member states, the 
history of the region and international obligations (cf. 
Wallin & Granit, 2011). The EU Baltic Sea strategy 
makes it possible to stimulate the interest of key 
decision makers such as Heads of State, Ministers of 
Finance and of Planning who are interested in overall 
development concerns but are faced with competing 
priorities and limited funds. Common to both cases 
is that they are outcome driven rather than process 
driven. To achieve the outcomes, IWRM and/or other 
management tools could be applied, as appropriate, 
to the specific geographic context in question. Such 
a complementary approach to IWRM, that seeks to 
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explore the incentives for collective action, requires 
a good understanding of how water resources can 
generate value in society in each specific case.

4.4 Choice of scientific methods and further 
research

This thesis has an applied focus which the author 
argues has been less rigorously researched compared 
with conflict and dispute research and economics in the 
field of transboundary water resources management 
and development. A mixed methodological approach 
has been applied that does not offer a full critique of 
each theoretical framework that the thesis is based 
on. However, this mixed approach does allow for a 
holistic analysis of complex interlinked governance 
challenges. It would have been possible to discuss the 
research question from a single academic discipline 
such as economics or political science. Nevertheless, 
the mix of methodologies and theoretical frameworks 
used provide an opportunity to make a broad analysis 
that is suitable for integrated and applied science 
that, in this case, can be said to fall within the field of 
geography in which issues of space, time, governance 
and behaviour are analysed to provide new insights 
(Potschin & Haines-Young, 2011; Wilson, 1998). 
Many geographers have put forward the need to 
undertake multidisciplinary research to address 
complex environmental issues with a starting point 
in critical geographic thinking (cf. e.g. Thrift, 2002; 
Wainwright, 2010). It is claimed that “…geographers 
have always been eclectic in their approach, the need 
for broad perspectives and partnerships with other 
disciplines has never been as important as it is in 
confronting contemporary environmental problems.” 
(Potschin & Haines-Young, 2011b, p. 571). In this 
thesis, such a mixed methodological approach has 
been tested with emphasis on qualitative analysis of 
literature and the use of heuristic approaches allowing 
for a focus on qualitative relations such as structures 
or patterns that could be open for interpretations. 

Future research in the area of strengthening 
governance on transboundary waters and the 
generation of societal value should, in my view, 
benefit from a deepened understanding of the Water 
Value Chain concept. This could serve as a key 
input to different research questions including the 
governing of common-pool resources, the supply of 
regional public goods, economic valuation of multiple 
water use and how to integrate water management 
and development into regional economic integration 
theory. Research into international relations between 
riparian countries could also be supported by a 
deepened understanding of the benefits or PSOs 
that are possible to generate from collective action 
and cooperation while taking account of underlying 
conflict theories. 
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5. Conclusions
This thesis summary paper has provided an overview 
of the dilemma that, on the hand, collective action 
is necessary to supply goods and services from a 
common-pool resource such as transboundary waters 
and that, on the other hand, it is in short supply. 
Against this context, the focus of this thesis is on the 
actual supply process of benefits from transboundary 
water management and development.

Based on the discussion and the results in the 
five appended papers, this thesis concludes that 
transboundary water resources management is 
in itself a regional public good that if supplied 
cooperatively, would increase opportunities to supply 
other regional public and private goods from water 
management and development. Transboundary water 
resources management is non-rival in consumption 
and collective action is necessary to avoid public bads 
such as deteriorating water quality or a reduction in 
water flow from unilateral development. Sovereign 
states that share a transboundary water resource 
cannot supply transboundary water resources 
management by themselves as illustrated through the 
collaboration in the Nile Basin where nine out of the 
current 11 basin countries are exploring collective 
action approaches through the NBI. All riparian states 
need to contribute to the generation of transboundary 
water resources management as a regional public 
good to avoid the deterioration of the common-pool 
resource. What happens in one part of the basin 
affects the other. If the integrity of the transboundary 
water resource is maintained, or enhanced through 
collective action, more public and private goods and 
services (such as energy, agriculture products, or 
flood and drought control) can be generated along the 
water value chain.

Secondly, the promotion of IWRM principles has 
focused too much on establishing a new management 
paradigm for cross-sector integration with water 
as the key connector; often without first having 
identified and agreed on the common objectives of 
the intended multiple water use. IWRM principles 
have been promoted as a standard management 
concept rather than on how the use of water resources 
could generate value under any given management 
approach. With the limited number of tranboundary 
basin-wide agreements and comprehensive national 
management plans developed, any direct outcomes 
that can be attributed to IWRM and transboundary 
waters resources management cooperation are 
therefore hard to identify. Evidence points towards 
continued water quality degradation at a global scale 
and development opportunities are not taken. The 
continued eutrophication problem in the Baltic Sea 
Basin, due to diffuse source pollution from agriculture, 
transport and energy production, with direct 
impacts on the Sea itself, illustrates this issue. The 

cooperation, based on IWRM principles, to achieve 
common water quality objectives among the 14 Baltic 
Sea Basin countries, is not yielding the anticipated 
results in terms of combating eutrophication. Other 
management instruments that complement IWRM 
must be considered. The EU Baltic Sea Region strategy 
(2009) points towards a new promising governance 
and management approach that is interlinking 
several sectors and legal requirements, each with 
clear objectives, into a broader regional development 
framework thus engaging multiple actors and 
high level decision makers. A similar approach, 
as illustrated by the Nile Basin riparian countries, 
allows for cooperative approaches to identify tangible 
benefits and common objectives in multiple sectors; 
all depending on transboundary water resources 
within a common framework.  

Finally, to support the management of the 
transboundary waters as a common-pool resource, 
and to increase the supply of both public and private 
goods, a systematic and conceptual outcome-driven 
framework is discussed that clarifies the value of 
water in the management and development process. 
The framework consists of four steps: (i) deepen the 
understanding of the regional public goods dimension 
related to transboundary water resources management 
amongst the riparian countries, (ii) joint analysis 
of development options along a water value chain 
through methods such as the TWO, (iii) structured 
transboundary institutional analysis in the form of 
a business model analysis and (iv) the application of 
cooperative tools to assess program development as 
illustrated by the SEA approach. All this together make 
up a complementary outcome-driven framework to 
IWRM that riparian countries can consider in full or 
in part. Such an outcome-driven framework could 
support in providing the necessary incentives for 
collective action in a transboundary basin setting. 
The framework could also assist in the identification 
of effective governance and management policies and 
regulations at the transboundary level by clarifying 
the objectives of the cooperation.  Furthermore, the 
framework provides a case for including water issues 
in the broader political and economic context beyond 
the transboundary river basin and could thereby act 
as a motivator to support more integration of interests 
between countries. 
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