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1 International river basin management in Europe1 

Almost all of the world’s largest rivers cross national borders. According to recent 
estimates, there are 263 international river basins2 that account for almost one-
half of the earth’s land surface, generate about 60% of global freshwater flow and 
are home to approximately 40% of the world’s population. Geographically, 
Europe has the largest number of international basins (69), followed by Africa (59), 
Asia (57), North America (40) and South America (38) (Giordano/ Wolf 2002: 1).  

The use of international river basins leads to numerous problems and conflicts 
among riparian states, including disputes over water quantity, pollution, dam 
schemes, flood protection or navigational issues. While global-scale efforts have 
only to a limited extent served to encourage greater collaboration among basin 
states3, it is at the basin-scale where greatest developments in cooperative water 
management are found. The FAO has documented more than 3600 international 
water treaties dating from AD 805 to 1984 (FAO 1978). If one excludes the numer-
ous treaties on navigational issues, there are still more than 400 different treaties 
on international rivers as documented in the Transboundary Freshwater Dispute 
Database (Giordano/ Wolf 2002: 6).4 While most of these cooperative efforts are 
functional in scope (which means that they are confined to specific problems in 
the river basin), recent years have seen the increasing propagation of the idea of 
Integrated Water Resources Management (IWRM) at the river basin level. IWRM 
is defined as a “process which promotes the co-ordinated development and man-
agement 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” (GWP 2000: 24). This integrated management 
approach has been widely endorsed and promoted by international organisations, 
NGOs and scientists (Teclaff 1996: 384) but suffers from a so far very limited prac-
tical application (Hartje 2002: 23). 

                                                 
1  I thank Ines Dombrowsky for her extensive and helpful comments. 
2  River basins or catchment areas are defined by their common mouth, which is either the point where the 

river flows into the sea or an inland delta. 
3  The UN Convention on the Law of the Non-Navigational Uses of International Watercourses, which took 

27 (!) years to develop, establishes a series of principles for international water cooperation but has neither 
entered into force nor does it provide clear guidance in resolving transboundary water conflicts (Beach et 
al. 2000: 9). Among many problems, it institutionalizes the inherent upstream/downstream conflict by 
calling for both "reasonable and equitable use" and an "obligation not to cause appreciable harm”. These 
two principles are in implicit conflict in the setting of an international waterway: up-stream riparians 
have advocated that the emphasis between the two principles be on "reasonable and equitable use," since 
this gives the needs of the present the same weight as those of the past. In contrast, down-stream riparians 
have pushed for emphasis on "no significant harm," which effectively protects the pre-existing uses gener-
ally found in the lower reaches of most major streams (Wolf 1998: 1). 

4  The Transboundary Freshwater Dispute Database (TFDD) was developed by Aaron Wolf and his col-
leagues at the Oregon State University. It includes, among others, a digital map of the 263 international 
river basins, a searchable compilation of more than 400 water-related treaties along with the full text of 
each, and a comprehensive news file of all reported cases of international water-related disputes and dis-
pute resolution between 1948 and 1999 (Wolf et al. 2003: 32). 
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Europe features a particularly long and rich history of international water coop-
eration. Between 1945 and 2000, a total of 118 international water treaties have 
been concluded in 45 of the 69 international river basins on the European conti-
nent (see figure 1). While this figure provides an impressive account of interna-
tional water cooperation in Europe, it should be noted that the treaties exhibit an 
unequal geographical distribution: The Danube and Rhine river basins alone fea-
ture 32 and 29 international water treaties and therefore account for more than 
half of the 118 water treaties (UNEP 2002: 77ff.). 

Fig. 1: International river basins and water treaties in Europe 

 

Source: UNEP 2002: 77 

The spread of international water treaties in Europe shows a continuous and al-
most steady growth since 1945 (see figure 2). Taking a closer look, we can distin-
guish three phases. The first phase between 1945 and 1960 features the rapid 
spread of 47 international water treaties that are almost exclusively of bilateral 
nature and typically concerned with technical problems such as border issues, 
common infrastructure projects or water-economy questions.5 During the second 

                                                 
5  Representative examples of international water cooperation during this first phase include the Agreement 

between Poland and the USSR concerning the regime on the Soviet-Polish state frontier (1948), the State 
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phase between 1961 and 1986, the number of international water treaties grows – 
at a slightly reduced pace – from 47 to 84. While the majority of the new treaties 
are still concerned with bilateral infrastructure projects or border issues, the early 
1960s mark the beginning rise of international water agreements with environ-
mental focus: Here, we can cite the conclusion of a number of bilateral and multi-
lateral treaties to combat transboundary pollution, the Agreement on the interna-
tional commission for the protection of the Rhine against pollution (1963) and the 
Rhine Chemical and Chloride Conventions (1976) being the most prominent ex-
amples. This evolution is reinforced during the third phase between 1987 and 
2000. While the latter witnesses the birth of numerous bilateral agreements on 
transboundary waters, namely between countries of the former Soviet bloc6, it is 
the agreement on the Rhine Action Programme (RAP) in 1987 that is of particular 
interest: The RAP marks the beginning of efforts to realise a more integrated river 
basin management approach – a development that is taken up in the context of 
the subsequent conclusion of a number of international agreements to combat 
transboundary pollution from the early 1990s (e.g. in the Elbe, Danube, Scheldt 
and Odera river basins).7 

Phase 1 as well as most of phase 2 reveal a picture of merely technical and largely 
piecemeal water cooperation at the bilateral level. Since we are more interested in 
exploring the viability of IWRM in a river basin context, this type of cooperation 
is of limited interest. The spread of international water agreements to combat 
transboundary pollution since the early 1960s, on the other hand, is a more inter-
esting phenomenon that merits closer attention. Against this background, we 
seek to answer the following research questions: 

• How can we explain the formation of international agreements against trans-
boundary pollution in Europe since the early 1960s?  

• Is the subsequent spread of international agreements against transboundary 
pollution pure coincidence with independent reactions to similar problems 
in European river basins? Or can we observe a process of policy learning with 
the transfer of institutional knowledge from one setting to the other? 

                                                                                                                                               
treaty between Germany and Luxembourg concerning the construction of a hydroelectric power-plant on 
the Sauer at Rosport/Ralingen (1950), the Convention between Germany and France on the management of 
the upper course of the Rhine between Basel and Strasbourg (1956) or the Agreement concerning water-
economy questions between Yugoslavia and Bulgaria (1958) (UNEP 2002: 77ff.). 

6  E.g. the Agreement between Russia and Ukraine concerning the joint use and protection of transboundary 
waters (1992), the Agreement between Croatia and Hungary on water management relations (1994) or the 
Agreement between Romania and Ukraine in the field of transboundary water management (1997) (UNEP 
2002: 77ff.). 

7  The Convention on the International Commission for the Protection of the Elbe (1990), the Convention 
on cooperation for the protection and sustainable use of the River Danube (1994); the Agreement on the 
protection of the Scheldt (1994) and the Agreement on protection of the Odera river from pollution (1996) 
(UNEP 2002: 77ff.). 
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Fig. 2: The spread of international water treaties in Europe (1945 –2000) 

 

Source: Own compilation based on UNEP (2002: 77-132) 

In order to find answers to these questions, we develop a research framework that 
makes use of realist, institutionalist, cognitivist and contextual approaches to the 
study of international cooperation (chapter 2). While this combination of power-, 
interest-, knowledge- and context-based arguments is a popular approach in the 
field of international relations (e.g. Young and Osherenko 1993), we here attempt 
to complement more “traditional” knowledge-based hypotheses with research on 
policy diffusion in order to shed light on processes of international policy learn-
ing. The hypotheses derived from the different theoretical approaches are then 
tested in two short empirical case studies on international water cooperation in 
the Rhine and Elbe river basins (chapter 3). The conclusion summarizes the em-
pirical findings from the case studies and outlines possible pathways for further 
research (chapter 4). 

It is important to note that we deliberately limit the scope of this paper to “volun-
tary” water cooperation in Europe before the introduction of the EU Water 
Framework Directive (WFD) in 2000. The WFD has made international river ba-
sin management compulsory for the now 25 member states of the European Un-
ion – a situation that has fundamentally changed the prospects for international 
cooperation along European waterways: As the creation of international river ba-
sin organisations is a formal requirement of the WFD, policy development in the 
field of international river basin management is now introduced from above (e.g. 
Moss 2003) and therefore needs to be analysed under very different premises.  
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2 Determinants of water regime formation 

2.1 Theoretical approaches to explaining water regime formation 

In order to explain the genesis of international water cooperation, we make use of 
international regime theory. International regimes are understood as “sets of im-
plicit or explicit principles, norms, rules and decision-making procedures around 
which actor’s expectations converge in a given area of international relations” 
(Krasner 1983: 2).8 International water regimes may therefore be defined as 

norm- and rule based cooperation for the political resolution of prob-
lems and conflicts in the field of international river basin manage-
ment.9 

To explain water regime formation in Europe, we develop a research framework 
that combines (1) power-based, (2) interest-based, (3) knowledge-based, and (4) 
context-based approaches to the study of international cooperation. While this 
paper draws heavily on typologies that are similar (Haggard and Simmons 1987; 
Hasenclever et al. 1997) or almost identical (Young and Osherenko 1993), we seek 
to place our own emphases by systematically applying the different theoretical 
approaches to the field of international river basin management. Also, we attempt 
to complement more “traditional” knowledge-based hypotheses with research on 
policy diffusion in order to explore processes of international policy learning and 
policy transfer. 

2.1.1 Power-based hypotheses 

Realist or neo-realist scholars have long considered the distribution of power in 
the international system as the key to explaining the formation of international 
institutions. Their basic assumption is that international regimes are structured 
by and reflect the interests of the dominant members of the international system. 
The classical and most widely discussed example of a power-based theory of in-
ternational regimes is the theory of hegemonic stability which links the existence 
of international institutions to a unipolar configuration of power in the issue-
area in question. Accordingly, the presence of a hegemon - a single state possess-
ing a preponderance of material resources - is a necessary condition for the for-
mation of international regimes, while regimes tend to decline when power be-

                                                 
8  “Principles are beliefs of fact, causation, and rectitude. Norms are standards of behaviour defined in terms 

of rights and obligations. Rules are specific prescriptions or proscriptions for action. Decision-making 
procedures are prevailing practices for making and implementing collective choice” (Krasner 1983: 2). 

9  Alternatively, Haftendorn (2000: 65) suggests that “[a] water regime exists when the affected states observe 
a set of rules designed to reduce the conflict potential, caused by the use, pollution or division of a given 
water resource; or the reduction of the standing costs; and the observance over time of these rules”. We 
consider this definition as rather narrow and prefer the conceptually more open understanding as cited 
above. 
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comes more equally distributed among their members. The underlying assump-
tion is that international regimes are public goods for the states in the issue-area 
(Hasenclever et al. 1997: 90). 

Following the well-known critique by Duncan Snidal (1985: 285-90), two schools of 
thought have developed to explain how a hegemon uses its preponderant material 
resources to create the regimes it prefers. The benign hegemon, closely associated 
with the work of Charles P. Kindleberger (1981), exercises “positive leadership” 
and provides the collective good (here, the international regime) all by itself, while 
the other states are freed from the responsibility to contribute to the maintenance 
of the regime. Even though it may seem that “the great tend to be exploited by the 
small” as the smaller actors receive rents due to the hegemon’s action, the he-
gemon is not acting altruistically. Advantages is benefits (received from the good) 
minus costs (from the provision of the good), and, by assumption, the hegemon’s 
benefits are greater than those of the free-riders (Hasenclever et al. 1997: 90). The 
coercive hegemon, best represented in the work of Robert Gilpin (1981), uses its 
superior power to impose the institutional arrangements it prefers on a group, de 
facto “taxing” the other members for the collective good provided under his lead-
ership. Even though the distribution of burdens is usually not proportional to 
actors’ gains, the smaller states tolerate the international regime imposed by the 
coercive hegemon because they have no other choice. 

While realists tend to dismiss the significance of international institutions in 
general, their account of the prospects for international cooperation in the field 
of river basin management is even gloomier. Adopting a realist perspective, John 
Waterbury (1997: 280) summarizes the cooperation problems on international 
rivers as follows:  

“International relations theory, as well as a good deal of economic the-
ory, would warn us of the difficulties of achieving cooperative solu-
tions to multi-player games in which the actors are sovereign and the 
pay-offs to cooperation asymmetrical. Asymmetrical rewards always 
characterize the potential outcomes of cooperation in international 
river basins (…) those with the least to gain will retain veto power over 
cooperative solutions” (Waterbury 1997: 280).  

Rejecting the „[u]topian vision of comprehensive basin-wide agreements that es-
tablish a mutually beneficial cooperative regime“, Waterbury underlines the 
prevalence of a passive or active unilateralism in international river basins 
(Waterbury 1997: 279). Against the background of the “upstream-downstream 
structure” of international rivers with asymmetrical pay-offs to cooperation10, he 

                                                 
10  For a more detailed discussion of the “upstream-downstream structure” of international rivers and its 

implications for international water cooperation see section 2.1.2 of this paper.  
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considers it „unrealistic, if not impossible, to elaborate equivalent [i.e. basin-wide, 
SL] plans for the allocation of the resource among competing demands” 
(Waterbury 1997: 280).  

In the eyes of (neo-)realist scholars, the only way to achieve the formation of a 
water regime under such circumstances is the presence of a hegemon. When we 
speak of hegemonic stability in the field of international river basin management, 
we first need to highlight an important anomaly: While the theory of hegemonic 
stability departs from the assumption that international regimes are public goods 
for the states in the issue-area, the provision of international river basin man-
agement is by no means always a public good.11 Instead, the field of international 
river basin management is dominated by upstream-downstream games with uni-
directional externalities (see below). Nonetheless, we consider it possible to apply 
the theory of hegemonic stability to problems along international rivers. 

Analysing the drivers of cooperation in four Southern African international river 
basins, Andrew Turton (2003: 302) finds that “the water regimes all originated as a 
result of national security threats to the hegemonic riparian. This means that the 
water regimes are in fact a form of security regime with the preference structure 
having been defined by South Africa as the hegemonic state”. Miriam Lowi (1993) 
has made a similar, albeit more sophisticated argument. Employing a variant of 
the theory of hegemonic stability, she departs from the assumption that “if the 
dominant power in the basin will benefit from regional cooperation in water 
utilization, it will take the lead in creating and maintaining a regime, and will 
enforce compliance with its rules“ (Lowi 1993: 10). Taking the Jordan, Nile, Eu-
phrates and Indus rivers as empirical case studies, Lowi concludes that the for-
mation of international water regimes requires the presence of a hegemon in the 
downstream position since the latter has both an interest to secure its water sup-
ply and the power resources to compensate for its geographically disadvantageous 
situation (e.g. Egypt in the case of the Nile). A hegemon in the upstream position, 
on the other hand, does not show any interest in the conclusion of cooperative 
arrangements since this would restrict its future scope of action for unlimited 
and discriminatory water utilization (e.g. Turkey in case of the Euphrates) (Lowi 
1993: 203). A recent quantitative study by Bertram Spector (2000) gives further 
credit to the theory of hegemonic stability. Spector finds that inequalities be-
tween riparian countries – e.g. in the ratio of water use for industrial purposes, 
access to clean drinking water, Human Development Index (HDI) or economic 
strength – show a positive correlation with international water cooperation (Spec-
tor 2000: 31). He therefore concludes that “in the inequality among riparians, the 
seeds for cooperation may be found” (Spector 2003: 233). Possible explanations for 

                                                 
11  I owe this point to Ines Dombrowsky. 
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this observation include that hegemons have the necessary resources to both im-
pose cooperative arrangements and/or to make benevolent concessions (Spector 
2000: 232).12  

The above-cited arguments lead to the following power-based hypothesis: 

H1: The presence of a hegemon – benign or coercive – is a necessary 
condition for water regime formation along international rivers. Due 
to the upstream-downstream structure of international rivers, it can be 
expected that only hegemons in the downstream position show an in-
terest to take a lead in the creation and maintenance of a water regime. 

2.1.2 Interest-based hypotheses 

Interest-based arguments claim that international regimes arise when self-
interested parties approach a problem in contractarian terms and seek to coordi-
nate their behaviour to reap joint gains. The basic assumption is that a regime 
forms when the participants of the bargaining process reach agreement on the 
terms of a mutually acceptable constitutional contract (Young and Osherenko 
1993: 11).  

The most important contribution has been provided by Robert Keohane (1984) 
who develops a functionalist theory of international regimes based on the analy-
sis of constellations of interests. Drawing on the game-theoretical model of the 
Prisoner’s Dilemma (PD) – which, in Keohane’s (1984: 68) view, captures the es-
sence of a wide range of situations in world politics – he is able to demonstrate 
that two countries can have a common interest in achieving cooperation in a 
given issue-area, which, at the same time, they are unlikely to realise. The instru-
ment that states employ to help them realize these common interests is the crea-
tion of international regimes. The most general proposition of Keohane’s theory 
is therefore that regimes facilitate international cooperation – essentially through 
the reduction of transaction costs in form of uncertainty – which would otherwise 
be difficult or impossible to achieve.13 Keohane’s initial argument has subse-
quently been extended and further developed by a number of authors adopting a 
so-called “situation-structural approach” (e.g. Stein 1983; Snidal 1985b; Zürn 1992). 
Departing on Keohane’s game-theoretic assumptions, situation-structuralists 
argue that the PD, both in game theory and international relations, represents 
only one type of collective action problems among several and move on to de-
velop typologies of “situation structures” that help to explain the varying likeli-
hood of regime formation across issue-areas. Among the most sophisticated ar-

                                                 
12  This argument resembles the distinction between coercive and benign hegemons as outlined above. 
13  In game theoretic terms, regimes do not (or not necessarily) operate by altering the pay-off structure (or 

constellation of interests) but by making a different strategy – international cooperation – more rational 
for the actors involved (Hasenclever et al. 1997: 32). 
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guments is the contribution by Zürn (1992) who distinguishes between four situa-
tion structures: (1) assurance situations, (2) coordination situations, (3) collabora-
tion situations, and (4) suasion (Rambo) situations, where the probability of re-
gime formation is highest in assurance and lowest in suasion situations. The cen-
tral assumption of situation-structuralist contributions is that the creation of an 
international regime is more likely the less demanding the cooperation problem 
(Hasenclever et al. 1997: 44ff.). 

But interest-based contributions do not limit themselves to reflections on pay-off 
structures and their implications for international cooperation. Moving beyond 
the purely functional logic of the 1980s, the interest based school of thought in 
regime analysis has come to realise that situation structures do not simply de-
termine the prospects of regime formation – a „turn to process in regime analy-
sis“ (Schram Stokke 1997: 58). Zürn (1992), for example, argues that his regime 
formation hypothesis as outlined above needs to be refined by taking into ac-
count a set of secondary variables comprising (1) the expected frequency of inter-
actions through time, (2) the density of transactions, (3) the type of foreign policy 
practised by the actors, (4) the distribution of issue-specific resources, (5) the pres-
ence or absence of salient solutions, (6) the number of actors in the issue-area, 
and (7) the state of the overall relationship of the actors. This attempt to pay in-
creased attention to the concrete bargaining processes that regularly precede the 
creation of regimes has been taken up and “radicalised” in the works of Oran 
Young (1989; Young and Osherenko 1993). Challenging standard rationalist (or 
utilitarian) models which take as their point of departure “either an Edgeworth 
box diagram with its depiction of a well-defined contract curve (…) or a game-
theoretic formulation with its identification of a well-defined negotiation set” 
(Young 1989: 357), Young develops his own model of “institutional bargaining” 
where parties engage in integrative (rather than distributional) bargaining under 
a “veil of uncertainty” regarding their own future positions and interests. Under 
these circumstances, factors contributing to success in institutional bargaining 
include (1) exogenous shock or crisis, (2) the availability of equitable solutions, (3) 
the availability of salient solutions, (4) the availability of clear-cut and effective 
compliance mechanisms, and especially (5) individual leadership (Young and 
Osherenko 1993: 232ff.). 

The interest-based line of reasoning has in several instances been applied to co-
operation on international rivers. Following the intuitive assumption that prob-
lems of international river basin management are not equally easy to resolve, 
scholars tend to distinguish between upstream-downstream conditions and 
situations characterized by more collective problems (Durth 1996; Marty 2001). 
Collective (action) problems similar to the model of the Prisoner’s dilemma (PD) 
are the exception rather than the norm along international rivers and exist 
mainly where rivers form the border between two countries. Typical examples of 
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collective problems include transboundary floods and the realization of common 
river development projects. These problems are collective in nature since they 
impose (more or less equal) costs on all affected riparian countries – direct costs 
in the case of transboundary floods, opportunity costs in the case of under-
utilised river development potentials. Game theory and collective action theory 
(e.g. Ostrom 1990) have shown that the infamous “tragedy of the commons” (Har-
din, 1968) logic may also prevail in cases of symmetrically distributed external-
ities. Nevertheless, there is reason to believe that collective problems are com-
paratively easy to resolve since they exhibit a more symmetric distribution of co-
operation incentives than problems related to upstream-downstream situations. 

Upstream-downstream conditions characterise the great majority of problems 
along international rivers and are usually least conducive to international coop-
eration. In economic theory, problems of this nature are referred to as externality 
problems (Bernauer 2002: 6). Externality problems can be both negative and posi-
tive. Negative externalities are the most common problem along international 
rivers and arise when the upstream country imposes costs on the downstream 
country without compensating it for the inflicted harm (e.g. in the case of water 
abstraction or pollution upstream). Positive externalities, on the other hand, are 
less frequent and exist when one riparian country produces a public good without 
receiving full compensation for its efforts (e.g. the provision for flood control up-
stream). 

What are the implications for the formation of international water regimes? De-
parting on game-theoretic assumptions, Helga Haftendorn (2000) identifies 
“rambo situations” as the main obstacle to cooperation on international rivers. 
The biggest challenge is therefore to transform these non-cooperative situations 
into a situation where cooperation is to the benefit of all actors involved. This can 
be achieved by (1) the improvement of information exchange and the promotion 
of confidence; (2) embedding the conflict in a positive interactive complex; (3) the 
creation of package solutions by constructing linkage strategies; and (4) the use of 
arbitration, mediation and intervention (Haftendorn 2000: 68). Adopting a similar 
perspective, Rainer Durth (1996) considers a high level of regional integration as 
the key ingredient to international water cooperation: The more integrated the 
setting, he argues, the easier the conclusion of package solutions, the higher the 
confidence between riparian states and the more congruent the notions of equity 
and justice. All these factors facilitate both the reduction of transaction costs and 
the balancing of incentives and therefore help to transform upstream-
downstream conditions.  

The most sophisticated interest-based argument in the field of international river 
basin management has been provided by Frank Marty (2001: 35f.) who distin-
guishes between problem and process factors to explain the formation of interna-
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tional water regimes. Problem factors comprise (1) collective problems and (2) 
problems related to transboundary externalities  - the latter are particularly diffi-
cult to resolve (see above). Process factors, on the other hand, include (1) mecha-
nisms to change incentive structures and (2) instruments to reduce the perceived 
transaction costs of regime formation (Marty 2001: 38ff.). Mechanisms to change 
incentive structures facilitate the resolution of problems related to transboundary 
externalities. Balancing incentive structures involves the provision of new or ad-
ditional incentives: A party which has an incentive to externalise cost, for exam-
ple, must be given the expectation that it would not be rewarding for her to con-
tinue that behaviour. The provision of new incentives usually happens in form of 
direct or indirect costs. While direct cost incentives comprise the benefits a party 
expects to gain from a proposed arrangement in the specific issue area (e.g. side-
payments), indirect cost incentives refer to all forms of issue linkages, that is the 
promise of costs or benefits in an issue-area other than the one at stake (e.g. sanc-
tions). Secondly, the formation of water regimes generally requires the develop-
ment of instruments to reduce the perceived transaction costs of regime forma-
tion (Marty 2001: 42ff.). Here, we can distinguish between information costs and 
negotiation costs. Information costs are related to uncertainty about (a) the nature 
of the respective problem; and (2) the behaviour of the other parties and/ or third 
actors. Negotiation costs, on the other hand, derive from communication prob-
lems, fragmented decision-making procedures or a high number of involved ac-
tors. Political tools to minimise both information and negotiation costs are mani-
fold, e.g. confidence-building meetings at the technical level; the exchange or 
common generation of data or the implication of independent experts. 

The above-cited arguments lead to the following interest-based hypothesis: 

H2: The given constellation of interests influences the prospects of wa-
ter regime formation: While collective problems facilitate the forma-
tion of water regimes, the latter are more difficult to achieve in the 
case of transboundary externalities. Nonetheless, the underlying pay-
off structure does not simply determine the chances of water regime 
formation: The bargaining process can be advanced through the de-
velopment of political tools that (1) balance asymmetric interests 
through direct or indirect cost incentives; and (2) minimise the under-
lying information and negotiation costs. 

2.1.3 Knowledge-based hypotheses 

Knowledge-based approaches to the study of international cooperation stress the 
importance of ideas as explanatory variables. Unsatisfied with rationalist (realist 
or institutionalist) theories of international politics, cognitivists generally hold 
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that knowledge and values do not only affect power and shape interests but also 
play a more independent role in the formation of international regimes.14 

Knowledge theorists analyse processes of regime formation in terms of learning, 
illustrating how new knowledge can influence the demand for international co-
operation: New understandings of their social and political environment may 
prompt decisionmakers either to alter their strategies to achieve unchanged goals 
or redefine the content of the national interest, which involves selecting new 
goals and searching for appropriate strategies (Hasenclever et al. 1997: 145). Cen-
tral to processes of learning is the concept of scientific convergence since it can 
be assumed that cooperation is relatively easy to achieve once a common or 
widely shared understanding of the problem arises (Cooper 1989).15 The argument 
concerning scientific convergence has been supplemented by introducing a par-
ticular mechanism through which new ideas gain acceptance among decision-
makers and lead to regime formation: Epistemic communities – defined as “net-
work[s] of professionals with recognized expertise and competence in a particular 
domain and an authoritative claim to policy-relevant knowledge within that do-
main or issue-area” (Haas 1992: 3) – are considered as important channels through 
which new ideas circulate from societies to governments as well as from country 
to country (Haas 1992: 27). By developing a common set of interpretations and 
therefore establishing a relatively independent source of scientific evidence, the 
epistemic community reduces uncertainty and influences the options considered 
in the formation of international regimes. 

In contrast to power- and interest-based hypotheses, knowledge-based ap-
proaches to the study of international regimes have so far hardly been applied to 
the field of international river basin management. Only few scholars have recog-
nized the link between the availability of relevant (hydrological) data and water 
regime formation (e.g. LeMarquand 1977, Vlachos et al. 1986, van der Zaag and 
Savenije 2000) but make no reference to the above-cited theoretical arguments. In 
the light of these shortcomings, we envisage a more systematic application of 
knowledge-based hypotheses, assuming a relationship between the existence of 
an epistemic community (that develops a shared understanding of the problem at 

                                                 
14  Following Hasenclever et al. (1997), we have to distinguish between “weak” and “strong” cognitivists. While 

both approaches share a dissatisfaction with rationalist theories that, from a cognitivist point of view, treat 
states’ identities and interests as exogenously given, they differ as how radical a critique of rationalism 
they consider necessary. Still comfortable with a conceptualisation of states as rational utility maximizers, 
weak cognitivists consider the two mainstream approaches as incomplete only and inquire into the (cog-
nitive) origins of rational actors’ understandings of the world. Strong cognitivists, on the other hand, chal-
lenge the rationalist mode of analysis in international relations theory more fundamentally: They replace 
the homo oeconomicus by the homo sociologicus as the microanalytical foundation of social theorizing 
and inquire into the origins of social actors’ self-understandings in the world (Hasenclever et al. 1997: 136-
137). Adopting a rationalist perspective, we here limit our analysis to hypotheses advanced by “weak” cog-
nitivists. 

15  Or, in the words of Ernst Haas (1990: 23), learning is “the process by which consensual knowledge is used 
to specify causal relationships in new ways so that the result affects the content of public policy”. 
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hand) and the formation of an international water regime. In the field of interna-
tional river basin management, an epistemic community will typically include 
national bureaucrats, experts or scientists with recognized expertise and compe-
tence in problems affecting the respective river basin. These professionals will 
usually come together within the organisational framework of a river basin com-
mission, e.g. in its technical committees or working groups. Epistemic communi-
ties as part of river basin commissions need to be conceptually distinguished 
from river basin commissions as decision-making structures between signatory 
governments: Forming a scientific-technical complex, epistemic communities 
can be expected to enhance the knowledge base of a water regime and thereby 
contribute to the development of a common vision between decisionmakers. 

But knowledge-based approaches have even more to say. If we want to move to-
wards a more thorough exploration of cognitivist hypotheses, there is good rea-
son to link the arguments concerning epistemic communities to the broader lit-
erature on policy diffusion.16 While the epistemic community argument considers 
scientific convergence as a driving force behind institutional development, the 
research on policy diffusion focuses on processes of learning and imitation where 
information about institutional practises in one setting affect institutional devel-
opment in another.17 The latter argument seems to hold considerable potential to 
better understand the impact of knowledge on water regime formation: Given the 
large number of international river basin institutions, there is reason to expect a 
high degree of imitation or learning where information about innovative prac-
tices in one international river basin affects policy choices in another (e.g. twin-
ning activities). 

Adopting Everett Rogers’ definition, diffusion refers to “the process by which an 
innovation is communicated through certain channels over time among the 
members of the social system” (Rogers 1995: 5). In terms of political science, it can 
generally be described as a process of decentral imitation or learning where in-
formation about innovative practices in one setting affects policy choices in an-
other. Contrary to other modes of governance, diffusion occurs in the absence of 
formal or contractual obligation (Jörgens 2003: 6ff.). The motivations of actors to 
engage in processes of imitation and learning vary tremendously and range from 
economic competition (Vogel 1997) to rational “lesson drawing” (Rose 1993), “mi-

                                                 
16  The research on policy diffusion has so far focused on the spread of national policy innovations. As we 

consider this line of reasoning to be of great heuristic value, we make the attempt to apply the underlying 
concepts to the diffusion of international policy innovations to manage transboundary river basins. 

17  Even though the two arguments adopt different perspectives, they tend of course to overlap: Epistemic 
communities are often a main driving force behind processes of policy diffusion (see below), while policy-
learning and lesson-drawing are important steps towards scientific convergence within epistemic com-
munities. 
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metic isomorphism” (Di Maggio and Powell 1991) and the search for legitimacy in 
the context of “norm cascades” (Finnemore and Sikkink 1998).18  

Independent of the underlying motivations, the diffusion of a policy innovation 
requires the existence of transnational channels of communication that provide 
the basic infrastructure for knowledge about new policy instruments, pro-
grammes or institutions to travel from one setting to another (Jörgens 2003: 9). 
These transnational channels of communication can be horizontal, e.g. interna-
tional issue-arenas where state and non-state actors meet regularly to exchange 
information and coordinate policies. Examples include epistemic communities as 
discussed above (Haas 1992), transnational advocacy networks (Keck and Sikkink 
1998) or international organisations such as the UN, the OECD or the EU. Other 
transnational channels of communication are vertical in nature: Here, interna-
tional organizations and intergovernmental networks become actors in their own 
right, describing and examining policy innovations or best practices, and making 
this information available in a wide range of publications, in internal policy pa-
pers, and at international conferences. The explicit aim of these institutionalised 
benchmarking activities is to foster the international diffusion of best practises in 
a given issue area and to harmonize the choice of strategies at a high level (Jör-
gens 2003: 10). In the field of international river basin management, we can ex-
emplarily cite the World Water Council (WWC), the Global Water Partnership 
(GWP) or the UNESCO as prominent agents of policy diffusion. 

The above-cited arguments lead to the following knowledge-based hypotheses: 

H.3.1: The existence of an epistemic community that develops a shared 
understanding of the problem at hand (scientific convergence) and 
therefore contributes to the reduction of uncertainty enhances water 
regime formation. 

H.3.2: Processes of policy diffusion, e.g. instances of imitation or learn-
ing where information about innovative practices in one international 
river basin affect policy choices in another, promote water regime 
formation. Diffusion takes place either through (1) “horizontal” trans-
national channels of communication, e.g. international issue-arenas 
where state and non-state actors meet regularly to exchange informa-
tion and coordinate policies, or (2) “vertical” transnational channels of 
communication, where actors such as international organizations and 
intergovernmental networks actively promote the spread of best prac-
tises in international river basin management. 

                                                 
18  For a comprehensive literature review including a detailed discussion of these concepts see Tews (2002). 
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2.1.4 Context-based hypotheses 

Power-, interest- and knowledge-based arguments all represent distinct theoreti-
cal approaches to the study of international cooperation. Despite the richness and 
complementarities of these approaches, we cannot and should not exclude that 
international regimes form only when events and conditions seemingly unrelated 
to the issue under consideration provide a window of opportunity or are in some 
other way conducive to regime formation (Young / Osherenko 1993: 20). In this 
context, we need to consider any larger national and international event that plays 
a critical role in determining if and when international cooperation occurs. 

Contextual factors have hardly been systematically considered when accounting 
for the formation of international regimes. This is little surprising since they re-
main largely arbitrary and are therefore difficult to integrate into any given re-
search framework. With respect to water regime formation, Lindemann (2005) has 
recently found that situative events played a crucial role in the creation of four 
selected water regimes in the Southern African region. 

To account for the role of contextual factors, we derive the following hypothesis: 

H4: National and international events that are seemingly unrelated to 
the issue under consideration play an important role in determining if 
and when an international water regime is established. 

2.2 Methodological considerations 

In order to test our research hypotheses as outlined above, we will conduct two 
qualitative case studies that follow an approach of “structured and focused com-
parison” (George and McKeown 1985) defining and standardizing the data re-
quirements for each case study according to the theoretically deduced hypotheses. 
Afterwards, we engage in process tracing, that is we focus “on whether the inter-
vening variables between a hypothesized cause and an observed effect move as 
predicted by the theories under investigation” (Bennett 2004: 22). With respect to 
the selection of cases, we adopt a pragmatic approach and chose to study the for-
mation of international water regimes in the Rhine and Elbe river basins. The 
Rhine water regime is the pioneer effort in the field of international river basin 
management and serves as a reference point across Europe and the world. The 
Elbe case, on the other hand, is interesting in the sense that is a pioneer effort 
after the end of the Cold War that brings together countries form Western and 
Eastern Europe and builds heavily on experiences from the Rhine river basin. We 
do not deny that this pragmatic case selection approach involves a high risk of 
selection bias – a problem that is largely due to the limited scope of this paper. 
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Future research will therefore have to subject our findings to more comprehen-
sive and systematic investigations.19 

Given the limited scope of this paper, both case studies are kept relatively short 
and do not claim to give a complete account of the genesis of the water regime 
under discussion. Rather we intent to test the general relevance of the theoretical 
approaches under consideration. The findings of the case studies are exclusively 
based on the examination of secondary sources. Due to time and resource con-
straints, the generation of missing data (e.g. through expert interviews) was unfor-
tunately not possible. 

3 Empirical case studies 

3.1 The Rhine Water Regime 

On its 1300 km long way from the Swiss Alps to the North Sea, the river Rhine 
crosses some of the most populated and industrialised areas of Switzerland, Ger-
many, France and the Netherlands, while its basin also covers parts of Luxem-
bourg, Liechtenstein, Italy, Austria and Belgium. The Rhine is the most impor-
tant inland waterway in Western Europe. It produces drinking water for around 
20 million people and receives the wastewater of 50 million people, large chemi-
cal industries and potash and coal mines (Bernauer 1996: 201). By the mid-1970, 
levels of water pollution had developed to a point that the “artery of Western 
Europe” (Dieperink 2002: 67) had been turned into the “sewer of Europe” (Le-
Marquand 1977). The Rhine presents a classical case of negative externalities 
linked to upstream-downstream conditions: The Netherlands as the downstream 
riparian state - that draws around 65% of its freshwater supply from the Rhine - is 
the main victim of transboundary water pollution, most notably chloride and 
chemical pollution. As a consequence, the issue of water quality has been subject 
to protracted negotiations between the Netherlands and the most important up-
stream riparian states Germany, France, Switzerland and Luxembourg (Dieperink 
2002: 67). 

The international regime concerning the clean up of the Rhine presents a para-
digmatic case of a “progressive regime” (Dieperink 2002: 69ff.). While first inter-
national exchanges over water quality go back to the late 19th century, more spe-
cific concerns arose in the 1930s when growing levels of pollution motivated 

                                                 
19  This could be done through a case selection approach that ensures variation in the explanatory variables, 

while allowing for the possibility of at least some variation on the dependent variable (King et al. 1994: 
140ff.). Here, we would first need to make sure that the selected cases exhibit sufficient differences as re-
gards to the respective relevance of power-, interest-, knowledge and context-based influencing factors. 
On the other hand, there would need to be at least one case where regime formation (the dependent vari-
able) has yet not been achieved. 
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Dutch drinking water companies to seek contacts with upstream riparian states – 
contacts that gave way to informal intergovernmental consultations in the early 
1950s. Those consultations were formalised with the Bern Convention of 1963 that 
established the International Commission for the Protection of the Rhine (ICPR). 
In 1976, negotiations within the ICPR resulted in the conclusion of two interna-
tional conventions: While the Convention on the Protection of the Rhine against 
Chemical Pollution expressed agreement concerning the regulation of waste dis-
charges, the Convention on the Protection of the Rhine against Chloride Pollu-
tion specified norms for the loads and the concentration of chlorides, and how 
the discharges from Alsatian potassium mines could be gradually reduced. The 
next major event in the progressive development of the Rhine regime was the 
agreement on the Rhine Action Programme (RAP) in 1987. The programme – a 
recognised example of a less legalistic and more flexible international problem 
solving approach – seeks to promote the restoration of the Rhine’s ecosystems 
and adopts the return of the salmon by the end of the century as its overarching 
symbol. Further elaborated in the Salmon 2000 Ecological Master Plan in 1992, 
the RAP includes agreement on far-reaching reductions of the discharges of 
chemicals as well as measures designed to improve the hydrology, morphology 
and safety of the Rhine river basin. The conclusion of a new Convention on the 
Rhine in 1998 marks, for the time being, the final step in the development of the 
international Rhine regime.20 The new Convention replaces the Bern Convention 
as well as the Rhine Chemicals Convention and provides the RAP with a formal 
status. The initial goal to decrease the impact of waste discharges as specified in 
the Chemicals Convention has been supplemented by new goals to address flood 
control and bank restoration, to increase the diversity of species, to improve the 
natural flow in the basin and to reconstruct biotopes. 

Altogether, co-operation between the Rhine riparian states has led to the progres-
sive development of a comprehensive water regime that represents one of the few, 
if not the only example(s) of a water regime moving towards the implementation 
of the increasingly popular concept of “integrated river basin management”. In 
order to understand the main driving forces behind this unique “success story” of 
water regime formation, we will subsequently test the hypotheses underlying the 
power-, interest-, knowledge- and context based approaches. 

3.1.1 Power-based hypotheses 

Following the theoretical predictions of (neo-)realist scholars, one should expect 
that the development of the comprehensive Rhine regime could be explained by 
the presence of a (downstream) hegemon that has taken the lead in the creation 

                                                 
20  As indicated above, the recent developments under the EU Water Framework directive (WFD) are beyond 

the scope of this paper. 
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and maintenance of international water cooperation. Empirically, this is clearly 
not the case. While it is generally difficult to identify a hegemon in the Rhine 
river basin - Germany or France being possible, but unconvincing candidates, the 
downstream country the Netherlands is certainly not the “single state possessing 
a preponderance of material resources”. The Netherlands has indeed been an im-
portant driving force behind the Rhine regime but their pro-active role has not 
been based on material power. This is why we turn to interest-based hypotheses 
to explore more convincing explanations. 

3.1.2 Interest-based hypotheses 

Interest-based hypotheses predict that negative externalities in form of trans-
boundary pollution tend to impede the formation of international water regimes. 
This prediction is generally confirmed by empirical evidence from the Rhine 
river basin: Overall, the negotiations since the early 1950s have been difficult, 
cumbersome and slow. Nevertheless, the protracted negotiations have led to the 
progressive elaboration of a comprehensive water regime – a fact that confirms 
the theoretical assumption that the underlying pay-off structure does not simply 
determine the chances of water regime formation. Instead, and in accordance 
with interest-based hypotheses, the negotiation process has – at least in the case 
of the Chloride Convention - been advanced through the development of political 
tools that balance asymmetric interests through cost incentives and minimise the 
transaction costs of regime formation. The Dutch government has been the driv-
ing force behind theses processes by adopting a strategy that combines financial 
incentives and the threat of legal sanctions with political persuasion through the 
mobilisation of knowledge. To illustrate this strategy, we will take a brief look at 
the driving forces behind the different elements of the Rhine water regime. 

The International Commission for the Protection of the Rhine (ICPR) was estab-
lished in 1950 on a temporary basis based on an exchange of notes between the 
Netherlands, France, Germany, Luxembourg and Switzerland. When it became 
obvious that the ad-hoc structure of the Commission was inadequate to tackle the 
problem of transboundary water pollution, the ICPR was given formal status 
through the 1963 Berne Convention. The latter is exclusively institutional, as the 
main polluters, France and Germany, did not want to make any material com-
mitments outside of the agreement to cooperate in the Commission. The task of 
the ICPR is to (a) carry out all necessary research to determine the nature, impor-
tance, and origin of the pollution of the Rhine; (b) propose to the signatory gov-
ernments appropriate measures to protect the Rhine against pollution; and (c) 
prepare the basis for possible future arrangements concerning the protection of 
the Rhine. Signatory states are represented by four delegates at most, the voting 
rule is unanimity. The Commission headquarter – a permanent secretariat – is 
located in Koblenz, Germany. Altogether, the ICPR is no more than an advisory 
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body for the signatory governments, with no independent power to take binding 
decisions (Holtrup 1999: 90f.). The Netherlands has been the driving force behind 
the creation of the ICPR – a situation that is closely linked to the country’s vul-
nerable downstream position. Dutch efforts to institutionalise a permanent fo-
rum of international water cooperation go back to the pre- World War II period 
and had to overcome the persistent resistance of the upstream countries. After 
protracted negotiations in the post-war period, the Netherlands succeeded by 
adopting a strategy of “issue-linkages”: The issue of Rhine water pollution was 
explicitly linked to questions related to World War II – a move that finally helped 
to overcome German opposition and paved the way for the creation of the ICPR 
(albeit in a less supranational form than the Dutch had initially intended) (Durth 
1996: 172). 

In the case of the Chloride Convention (1976), the Netherlands had to persuade 
upstream polluters to reduce their chloride emissions. Unlike the Netherlands, 
the upstream riparian countries Switzerland, France and Germany do not suffer 
from their own or other countries’ chloride emissions along the Rhine – it is 
therefore not surprising that these countries have been reluctant to engage in 
costly emission reductions from which they do not receive any immediate bene-
fit. After protracted bargaining in the early 1970s, the adopted solution to the 
chloride problem involved financial transfers from all four riparian governments 
to the polluter and to the pollutee, not just transfers from the Netherlands to 
France or Germany (Bernauer 1996: 204ff.). The agreed reductions have been or-
ganised into two projects and focus on the French “Mines de Potasse d’Alsace” 
(MdPA) as the largest source of chloride pollution with approximately 40% of the 
total chloride load.21 The first project (negotiated between 1972 and 1986) foresees 
that MdPA curb its chloride emissions by 15 kg/s, while the costs of 132 million 
French francs (FF) are shared to a formula that was agreed to in 1972: Germany 
and France pay 30% each, the Netherlands 34%, and Switzerland 6%. This cost 
sharing formula reflects the relative contributions to the pollution problem and 
the intensity of their demand for chloride reductions. The second project (negoti-
ated between 1987 and 1991) consists of two components: (1) Modulated reduc-
tions, with MdPA reducing its emissions by up to 56kg/s whenever the chloride 
concentration of the Rhine exceeds 200 mg/l at the Dutch-German border; and (2) 
an internationally financed project in the Netherlands designed to reduce the 
chloride pollution of the Ijsselmeer. The costs of the two projects amount to FF 
400 million and FF 100 million respectively and are shared according to the 1972 
cost-sharing formula (Bernauer 1996: 204). 

                                                 
21  Reductions in France are cheaper than reductions in Switzerland and Germany. Between half and two-

thirds of the salt waste of MdPA occurs in solid form before it is dissolved and discharged into the Rhine. 
The salt waste at other sources occurs mostly in dissolved form. For technical reasons, solid salt waste can 
be retained at lower cost than dissolved salt waste (Bernauer 1995: 372). 
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While the Netherlands were willing to assume a substantial share of the costs of 
chloride reductions, the downstream country managed not to have to pay the en-
tire costs by playing the upstream countries against each other. This success can 
be attributed to German and Swiss motivations to avoid potential demands for 
Chloride reductions on their own territory by paying for reductions in France 
(Bernauer 1996: 210). Furthermore, the Dutch skilfully complemented financial 
incentives with other forms of political mobilisation. For example, when the 
French government refused to submit the Chloride Convention to parliament for 
ratification in December 1979, the Netherlands temporarily decided to resort to 
open confrontation by callings its ambassador back to the Netherlands for con-
sultations (Dieperink 2002: 72). At the same time, the government joined forces 
with Dutch interest groups in order to establish a credible threat of legal sanc-
tions.22 When the European Court of Justice accorded victims of pollution the 
right to claim compensation from polluters in any country of the community 
(1976), Dutch farmers and waterworks initiated - with the financial backing of the 
Dutch government (!) - a series of law suits against the French potassium mines in 
the late 1970s and early 1980s (Dieperink 2002: 74f.). The exact effect of these law-
suits on the development of the Chloride case is difficult to determine. On the 
one hand, Bernauer (1996: 221) is right to point out that uncertainties over the 
extent of damage made clear verdicts virtually impossible: Only in one case was a 
small amount of compensation paid to Dutch farmers in an out-of court-
settlement. Nonetheless, there may still be reason to assume that potential and 
ongoing law suits served to exercise political pressure for cooperation on the ma-
jor upstream states and thereby facilitated the Chloride compromise as outlined 
above. 

The cases of the Chemical Convention and the Rhine Action Programme (RAP) 
are different in the sense that the initial constellation of interests between the 
riparian countries is less asymmetric and therefore more conducive to interna-
tional cooperation. As the industries causing chemical pollution are more or less 
evenly distributed among the main riparian countries and the environmental 
standards are almost the same, neither the costs nor the benefits of pollution re-
duction measures are asymmetrically distributed across the riparian countries. In 
the words of Bernauer and Moser (1996: 411), there is thus “no clear-cut distinc-
tion between those who suffer from pollution and those who cause it: All riparian 

                                                 
22  The role of Dutch interest groups in furthering the Rhine water regime has been extensively dealt with in 

the literature (e.g. Durth 1996: 186ff.; Dieperink 2002: 74ff.). The theoretical approaches considered in this 
paper rely on a more or less pronounced “black box state” – hence the emphasis on the alliance between 
the Dutch government and the interest groups. Alternatively, one could adopt a liberal perspective on in-
ternational cooperation (e.g. Moravcsik 1992, Schreurs and Economy 1997) that “opens” the black box and 
analyses the behaviour of states as a result of the interaction between domestic actors or pressure groups. 
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countries are to a certain extent both victims and polluters”.23 While Switzerland 
and Germany, for example, are the source of upstream chemical pollution, some 
of their drinking water production depends indirectly on Rhine water quality. 
Measures to combat chemical pollution are therefore perceived as rather advanta-
geous, while having the side effect of benefiting the Netherlands downstream 
(Bernauer and Moser 1996: 412). Despite less pronounced upstream-downstream 
conditions, negotiations on curbing chemical pollution were still subject of con-
flict among the riparian states. While Germany generally had an interest in good 
Rhine water quality (see above), it was nevertheless reluctant to agree on far-
reaching and binding solutions – a position that was linked to the fact that it 
would bear the heaviest financial burden because it had the largest industrial base 
along the Rhine.24 This is one of the reasons why the Chemical Convention of 
1976 is no more than a relatively broad framework agreement that defines black 
and grey lists of substances and directs the ICPR to elaborate proposals for 
threshold values for particular substances that become binding rules only in a 
second stage (Bernauer and Moser 1996: 392). When it became obvious in the mid 
1980s that the implementation of the Chemical Convention was proceeding at a 
disappointing pace, the Netherlands - despite eased upstream-downstream con-
ditions still the main victim of accumulated chemical pollution - once again 
sought partners with view to creating a credible threat of legal sanctions. This is 
why the Dutch government joined the City of Rotterdam’s threat to sue upstream 
companies that had been identified to be responsible for the heavily polluted silt 
that settled in the Rotterdam port: In the context of the RAP negotiations, the 
Dutch Minister Smit-Kroes threatened to hold the upstream countries responsi-
ble for the removal of the toxic silt, that is, to inflict the cost of the construction 
of a special storage depot on them. While this combined threat led to several con-
tracts with upstream users that pledged to drastically alter their dumping prac-
tises, it also provided an important incentive for the German government to agree 
on the Dutch proposals for the RAP with ambitious ecological goals (Dieperink 
2002: 75). 

Beyond incentive structures, interest-based arguments draw our attention to the 
existence of transaction costs as major impediments to regime formation. A first 
major obstacle are high information costs in the Rhine river basin that stem from 
uncertainty about the nature of the problem at hand and hence incomplete in-

                                                 
23  Against this background, it does not come at a complete surprise that France was among the major advo-

cates of the Chemical Convention. This position can be explained by both the relatively low costs that cuts 
in chemical pollution would entail for French industry and the desire to shift the political pressure for 
pollution abatement to other countries (Bernauer and Moser 1996: 392). 

24  German fears that the costs of curbing chemical pollution would be too high explain the delayed ratifica-
tion of the Chemical Convention that did not enter into force until 1979 (Bernauer and Moser 1996: 392). 
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formation about the costs and benefits of international cooperation.25 This prob-
lem is particularly pronounced in the case of chemical pollution that is more 
complex and scientifically less understood than chloride pollution. Taking the 
chloride case as an example, information costs involved determining the level of 
reductions that would satisfy farmers and waterworks, and determining possible 
levels of reductions, methods and costs of MdPA (Bernauer 1996: 223). In order to 
lower information costs in form of uncertainty, the Netherlands adopted a strat-
egy that we may label “knowledge politics” (as opposed to “power politics”), that is 
to continuously present new knowledge to the other riparian states. With view to 
convincing France that damage was inflicted by the increased dumping of salt, for 
example, the Dutch government declared itself prepared in the late 1960s to make 
a financial contribution to French research concerning facilities for the storage of 
the waste salts and to the measures to be taken in the Alsace (Dieperink 2002: 71-
72). Another instructive example is the work of the Dutch Institute for Inland Wa-
ter Management and Waste Water Treatment (RIZA) that proved very successful 
in developing new measuring and monitoring techniques that were first intro-
duced in the Netherlands and then subsequently disseminated to other riparian 
states. This increased both the frequency of sampling and the quality of monitor-
ing and thereby significantly reduced the complexity in demonstrating the exist-
ing levels of pollution. While it is of course difficult to determine the exact im-
pact of theses activities, it seems plausible to assume that “[b]y expanding the 
knowledge base underlying the Rhine water regime, the Dutch government has 
successfully increased its power of persuasion” (Dieperink 2002: 73-74). 

Altogether, we have seen that interest-based arguments can provide important 
insights into the progressive elaboration of the Rhine water regime. Nonetheless 
they cannot fully explain the extent of international cooperation: We still need to 
better understand why the Rhine upstream countries have been so “unusually” 
cooperative, in particular in the case of the comprehensive RAP? This is why we 
now turn to explore knowledge-based hypotheses. 

3.1.3 Knowledge-based hypotheses 

In accordance with hypotheses derived from weak cognitivism, the case of the 
Rhine water regime illustrates the importance of epistemic communities that 
develop a shared understanding of the problem at hand (scientific convergence), 
contribute to the reduction of uncertainty and thereby facilitate the process of 
(progressive) water regime formation. The most influential epistemic community 
in the Rhine river basin has been the ICPR itself. Of course, one may object that 

                                                 
25  Uncertainty in the Rhine river basin derives from a multiple sources. Mingst (1981: 162ff.) identifies four 

main sources of uncertainty: (1) The relative importance of each pollutant; (2) differences in the degree of 
pollution which different societies are willing to accept; (3) divergent interpretations of the dynamics of 
pollution; and (4) the incertitude related to pollution abatement. 
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the ICPR is the organisational structure of the Rhine water regime rather than a 
“traditional” epistemic community as conceptualised by knowledge-based ap-
proaches in International Relations theory (see section 2.1.3). But if one focuses on 
the ICPR’s role in enhancing the knowledge about Rhine water pollution (as op-
posed to its role of a negotiation forum for signatory governments), the ICPR 
clearly displays the attributes of an epistemic community: 

“The ICPR was able to assume the role as the pivot of the international 
knowledge community because it managed to fill the gaps in the 
knowledge base. It promoted insight into the nature, development and 
origin of the pollution by harmonising measuring and analysis meth-
ods, the development of a network of measuring stations and of a sig-
nalling and alert system. The insight was greatly boosted by the collec-
tion and exchange of information on area-specific details. Within the 
ICPR there was a lively exchange of the knowledge needed for the cor-
rect interpretation of the sampling results. This promoted the growth 
of unanimity on the exact effects of the concentration of certain sub-
stances for the various functions of the water system. Agreement grew 
on such issues as the need to deal with specific problems. Moreover, 
the ICPR activities yielded greater insight in the technical and finan-
cial options to diminish the pollution. The principle that the best 
available technology should be used to reduce the pollution could thus 
be given concrete form in certain sectors” (Dieperink 2002: 77; original 
emphasis). 

While Dieperink’s argument is generally very instructive, it requires further 
qualifications. It should be noted that the ICPR’s role as a “learning facilitator” 
did not spring into life immediately; its evolution was on the contrary a lengthy 
process. During the 1950s and the 1960s, information exchanges were largely re-
stricted to annual ICPR publications on pollution data that were collected at the 
principal national measurement stations along the Rhine. During this early pe-
riod, the ICPR was not dominated, as it is today, by technocrats and scientists but 
by diplomats. The exchange of information intensified from the early 1970s when 
meetings at the ministerial level asked the ICPR to prepare the conventions on 
chemical and chloride pollution – a situation that gave rise to discussions on sen-
sible threshold values for polluting substances and possibilities of technical solu-
tions. This increase in transboundary information flows has resulted in a homog-
enisation of perceptions of Rhine pollution problems and common views about 
the available technical solutions. As a consequence, national authorities involved 
in Rhine pollution issues have been bound together into “a closely connected 
community of low to mid-level government officials and scientists (Bernauer and 
Moser 1996: 400). This community forms a “scientific-technical complex” (Hol-
trup 1999: 95) that consists of numerous ICPR working groups that exchange in-
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formation about new forms of pollution, polluters, measurement methods or pol-
lution or pollution abatement technologies. 

Even though it is difficult to “measure” the exact impact of these activities, it is 
safe to assume that the ICPR has continuously improved the knowledge base of 
the water regime and thereby fostered agreement between the riparian states. 
This became especially apparent in the case of the RAP where the ICPR increased 
its “discretionary power” and skilfully set the agenda for this far-reaching clean-
up agreement (Durth 1996: 184f.). Furthermore, we should mention that the ac-
tivities of the ICPR have been complemented by other, albeit smaller epistemic 
communities. The most prominent example would be the International Associa-
tion of Waterworks in the Rhine Basin (IAWR) – an association of 110 water com-
panies that has successfully influenced public and political opinion in the ripar-
ian states. Here, we can cite the impact of two IAWR Rhine Memoranda: While 
the first memorandum of 1973 provided technical guidance for the elaboration of 
the Chemical Convention, the second memorandum, published in 1986, set the 
agenda for the inclusion of drinking water issues as a priority concern of the RAP 
(Durth 1996: 192f.).  

Processes of international policy diffusion, finally, are largely limited to policy 
export: Rather than to import innovative practises from other river basins, the 
Rhine water regime is a pioneer effort in the field of international river basin 
management that has itself served as a model for other international river basins 
across Europe or even the world (see below). Nevertheless, certain elements of the 
Rhine water regime have been facilitated by processes of policy learning or les-
son-drawing. The Chemical Convention, for instance, was strongly inspired by 
the draft European Convention for the Protection of International Watercourses 
Against Pollution (which had never been adopted by the member states of the 
Council of Europe), the 1974 Paris Convention for the Prevention of Marine Pollu-
tion from Land-Based Sources, and especially the EEC Directive on Pollution 
Caused by Certain Dangerous Substances Discharged into the Aquatic Environ-
ment of the Community (Kiss 1985: 625).26 The latter document draws the atten-
tion to the impact of contextual factors, more specifically the role of European 
integration. 

3.1.4 Context-based hypotheses 

While a combination of interest- and knowledge-based hypotheses offers impor-
tant insights into the progressive formation of the Rhine water regime, we should 
not overlook the possibility that events and conditions seemingly unrelated to the 

                                                 
26  The preamble of the Chemical Convention makes an explicit reference to the EEC Directive (Kiss 1985: 

625). 
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issue under consideration provide a window of opportunity or are in some other 
way conducive to water regime formation. And indeed, in the case of the Rhine, 
context-based explanations have a high explanatory value. 

First, we have to consider the role of the European integration process that has 
had an ambiguous impact on the formation of the Rhine water regime. On the 
one hand, the process of European integration has been largely beneficial: We 
should not forget that the member countries of the Rhine water regime have al-
ways been at the very core of the European integration process (with the exception 
of Switzerland) and are therefore bound together by a complex and dense web of 
interlinkages. In this context, it is illusionary to think of countries as purely ra-
tionalist power or utility maximizers (as done by power or interest-based argu-
ments). Instead, EU member states act as members of an economic and political 
community (with common values) – their interaction has therefore to be under-
stood in the complex web of economic, political and ideational competition.27 At 
the institutional level, the process of European integration has been accompanied 
by the creation of an area of common European law – a situation that has allowed 
the Dutch government and its interest groups to establish the threat of legal sanc-
tions against upstream polluters (see above). On the downside, we should note 
that the process of European integration has not always been conducive to water 
regime formation. Since 1976, the European Commission has been a formal 
member of the ICPR to enable the coordination of research and promote the 
specification of norms. In the case of the Chemical Convention, however, Ger-
many was only willing to formalise the norms after a consensus on similar norms 
had been reached among the EU Member states. This consensus proved difficult 
and cumbersome to achieve since the UK opted for the formalisation of water 
quality standards by which a maximum allowable concentration of substance in 
surfaces waters was specified, whereas other European countries preferred uni-
form emission standards (Dieperink 2002: 76). The introduction of the EU as an 
additional contracting party to the ICPR has therefore slowed down the imple-
mentation process (Bernauer and Moser 1996: 409). 

Furthermore, we cannot understand the development of the comprehensive 
Rhine water regime without taking into account the impact of several disastrous 
events that provided important “windows of opportunities” to further interna-
tional cooperation along the Rhine. A first “policy window” opened in the late 
1960s when the threat of high concentrations of mercury and cadmium, com-
bined with the massive fish death caused by the 1969 endosulfan spill, led to high 
levels of public commotion across the river basin. The latter was skilfully instru-
mentalised by the Dutch government to further its agenda during the negotia-

                                                 
27  This point would merit further investigation, e.g. by exploring hypotheses derived from strong cognitiv-

ism.  
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tions that ultimately led to the conclusion of the Chemicals Convention (Dieper-
ink 2002: 72-73). 

But the most important disastrous event in the history of the Rhine river basin 
was without a doubt the Sandoz fire of 1986 – the “Tschernobyl of the Rhine” 
(Durth 1996: 177) that became a cornerstone on the way to the elaboration of the 
RAP. On the 1st of November 1986, an accident at the Swiss chemical firm Sandoz 
near Basel led to a widely publicised spill of toxic substances into the Rhine. As a 
consequence of extinguishing activities, about 10.000 to 15.000 cubic meters of 
heavily contaminated water not only turned the Rhine water red, but had a devas-
tating effect on the river’s fauna (e.g. 150.000 dead eels) and led to the interrup-
tion of drinking water supply and irrigation systems downstream. The Sandoz 
accident was followed by several other chemical spills along the Rhine in Novem-
ber 1986 - improvements in the water quality that had been achieved since the 
late 1970s seemed to disappear completely. The disastrous events were accompa-
nied by high levels of public mobilisation and protest (not least because the popu-
lation along the Rhine was directly affected by interruptions of drinking water 
supply) – a situation that put enormous pressure on the governments of all ripar-
ian states (for details cf. Durth 1996: 177; Holtrup 1999: 131ff.). Most importantly, 
the Sandoz accident helped to break up the traditional upstream-downstream 
constellation along the Rhine (Holtrup 1999: 134): Confronted with thousands of 
dead fish floating down the Rhine, France and Germany for the first time found 
themselves in a downstream position. This change in perspective led to a situa-
tion where all riparian states started to perceive the Rhine river basin as a com-
mon ecosystem that had to be protected through transboundary cooperation – 
the Rhine had become an international public good (Durth 1996: 180). The Dutch 
government was able to use this new situation to carry the negotiations further: 
During two subsequent ministerial conferences in late 1986, the highly involved 
Dutch Minister of Transport and Public Works Smit-Kroes assembled the other 
riparian states and converted dormant ideas on the improvement of the Rhine’s 
ecosystem into the RAP. The return of the salmon became the “political symbol” 
of the RAP that helped to reduce the enormous complexities associated with the 
Rhine water regime into a tangible common goal shared by all riparian states 
(Durth 1996: 181f.). 

3.1.5 Summary 

The case of the Rhine water regime illustrates that there is no “one-answer-fits-
all” in trying to understand the formation of international water regimes. With 
the exception of power-based hypotheses, all theoretical approaches considered 
in our research framework provide important insights into the progressive for-
mation of the water regime. Interest-based arguments are a good starting point to 
explain the agreement on the Chemical and Chloride Conventions of 1976. More 
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specifically, the case of the Chloride Convention demonstrates how asymmetric 
interests due to upstream-downstream conditions can be balanced through fi-
nancial transfers between riparian states. Furthermore, we have seen that knowl-
edge is both an obstacle and a solution to water regime formation. While a lack of 
knowledge leads to high transaction costs and thereby hinders international co-
operation, the improvement of a regime’s knowledge base can be an important 
driving force behind cooperative solutions. In this context, we need to point to 
the role of the ICPR that has acted as an epistemic community by continuously 
improving the knowledge base of the Rhine water regime and thereby fostering 
agreement between the riparian states. Nonetheless, we cannot understand the 
progressive development of the Rhine water regime without taking account of 
contextual influencing factors: The exemplary RAP with its far-reaching ecosys-
tem approach is the immediate outcome of the disastrous Sandoz spill of 1986 
that helped to overcome upstream-downstream conditions and turned the man-
agement of the Rhine river basin into an international public good. 

While our research framework generally helps to systematise the complex genesis 
of international water cooperation along the Rhine, future research may consider 
further exploring liberal approaches to international cooperation (see footnote 
22). The analysis has shown that the pathways to cooperation cannot always be 
explained merely in terms of unitary state actors. If we open the “black box state” 
and analyse the behaviour of states as a result of the interaction between domestic 
actors or pressure groups, this may lead to further insights. In doing so, we 
should not limit our analysis to the role of Dutch interest groups that have been 
sufficiently studied. Instead, we should pay more systematic attention to the ris-
ing degree of environmental awareness in the Rhine riparian states in the 1970s 
and 1980s that has given rise to “green” domestic coalitions and thereby en-
hanced the riparian states’ willingness to engage in international cooperation. 

3.2 The Elbe Water Regime 

Once the symbol of the division of both Germany and the whole European conti-
nent, the river Elbe is now considered a bridge between Eastern and Western 
Europe. The Elbe is one of the longest rivers in central Europe (Durth 1996: 204f.). 
On its 1143 km long way from the Czech Riesengebirge to the North Sea, the river 
crosses the Czech Republic and then continues northwestwardly, diagonally 
spanning a large portion of eastern and northern Germany. The 148.268 km2 large 
Elbe river basin is home to approximately 25 million people and includes the ter-
ritory of four countries: The river itself and 99% of its basin is confined to the 
Czech Republic (34%) and Germany (65%) but the basin also covers tiny parts of 
Austria and Poland. A substantial amount of the territory of the former German 
Democratic Republic (GDR) was within the Elbe river basin, and most of the 
German stretch of the Elbe had been located in the GDR.  
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Throughout the 1980s, the Elbe was considered to be one of the most heavily pol-
luted rivers on the European continent, equalling the highest load of pollution 
reached in the Rhine during the 1970s (Holtrup 1999: 178ff.). High levels of water 
pollution were mainly due to diffuse (agricultural) emissions and industrial and 
communal point sources, in particular from the large industrial hubs around 
Prague, Dresden, Magdeburg and Hamburg. At the beginning of the 1990s, 90% 
of the pollutants were emitted on the territory of the former GDR and Czechoslo-
vakia where industrial and domestic wastewater remained largely untreated. 
While Czechoslovakian sources contributed only 8% of total pollution, the GDR 
had officially declared the Elbe its sewer and was therefore responsible for more 
than 80% of the Elbe pollution. The Elbe presents another case of negative exter-
nalities linked to upstream-downstream conditions: Before the fall of the Berlin 
wall, West Germany suffered from heavy upstream pollution in both Czechoslo-
vakia and the GDR; since 1990 the reunified Germany still receives the wastewater 
from the Czech Republic. 

In contrast to the Rhine river case, the development of the Elbe water regime is a 
relatively recent phenomenon. Between 1949 and 1989, there was almost no coop-
eration between the then three main riparian states (Durth 1996: 208ff.). West 
Germany repeatedly tried to convince the upstream riparian states to curb water 
pollution, but both the GDR and Czechoslovakia persistently refused to engage in 
substantial international cooperation, including the exchange of data on water 
pollution. Both West and East Germany had concluded bilateral agreements on 
transboundary waters with Czechoslovakia in 1974, but these agreements did not 
lead to any material results on issues related to the Elbe River. With view to coop-
eration between the two German states, the GDR government argued that West 
Germany would have to pay for the reduction of water pollution upstream – a 
classical position of an upstream riparian state that was rejected by West Ger-
many on grounds of the “polluter-pays-principle”. When West Germany declared 
itself prepared to discuss the issue of financial compensation towards the end of 
the 1980s, the GDR linked the issue to the question of the German-German bor-
der and thereby prevented the opening of negotiations that would have imposed 
substantial environmental costs. The only agreement on cooperation along the 
Elbe before 1989 was reached between the three West German Länder Hamburg, 
Schleswig-Holstein and Niedersachsen that established the Arbeitsgemeinschaft 
zur Reinhaltung der Elbe (ARGE Elbe) in 1977 to collect data on downstream pol-
lution between the German-German border and the North Sea. 

The prospects for international cooperation between the Elbe riparian states im-
proved dramatically with the nearing end of the Cold war (Durth 1996: 213ff.). 
While negotiations on the international protection of the Elbe had begun in early 
1989 already, it was on the 8th of October 1990 – only five days after the German 
reunification – that Germany, the Czech Republic and the European Economic 
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Community (EEC) reached agreement on the creation of the International Com-
mission for the Protection of the Elbe (ICPE). The goals of the ICPE include (a) to 
enable the use of the Elbe water, in particular the supply of drinking water from 
bank-filtered waters and the agricultural use of the waters and sediments; (b) to 
achieve as natural an ecosystem as possible with a healthy diversity of species; and 
(c) to reduce substantially the pollution of the North Sea from the Elbe area 
(Durth 1996: 216f.). While the institutional design of the ICPE is almost identical 
with that of the ICPR (see above), its formal mandate is more comprehensive. The 
13 tasks of the ICPE (as opposed to the three tasks of the ICPR) include, among 
others, to assess the existing levels of water pollution and to propose specific ac-
tion programmes for the reduction of point and diffuse sources of pollution, in-
cluding timetables and cost assessments.28 Even though the ICPE remains an ad-
visory body of the signatory governments with no independent power to take 
binding decisions, its scope of action is considerable. Accordingly, the creation of 
the ICPE has been followed by the conclusion of two distinct action programmes 
during the 1990s (Holtrup 1999: 212ff.). In 1991, the riparian states agreed on a 
First action programme to be implemented between 1992 and 1995 that aims to 
address the most immediate problems by reducing the heaviest pollution sources, 
in particular communal and industrial point sources. The programme establishes 
a priority catalogue that focuses on the finalisation of wastewater treatment plants 
under construction and defines criteria to identify those communal and indus-
trial “hot spots” where pollution reduction measures (e.g. the construction of new 
wastewater treatment plants) will have the highest short-term impact. In a second 
step, the Elbe riparian states adopted a long-term Action Programme Elbe (APE) 
in December 1995 that covers the period between 1996 and 2010. While the APE 
aims to further decrease pollution from communal and industrial point sources, 

                                                 
28  Altogether, the ICPE is given the task to “(a) prepare surveys showing major point sources of discharges of 

harmful materials (discharge charts), estimate water pollution from diffuse sources and extrapolate both 
of these, (b) propose limit values for the discharge of effluent, (c) propose specific quality objectives taking 
account of the requirements with regard to the use of the waters, the particular conditions for the protec-
tion of the North Sea and the natural aquatic communities, (d) propose and coordinate the implementa-
tion of joint programmes of measurements and investigations to demonstrate the quality of the waters, 
sediments and effluent and to describe the aquatic and coastal communities, and shall record and evaluate 
the findings, (e) compile standardized methods for the classification of water quality in the Elbe, (f) pro-
pose specific action for the reduction of discharges of harmful materials from the point sources of both 
local authorities and industry and from diffuse sources and further measures including timetables and a 
cost assessment, (g) propose protective measures to prevent water pollution resulting from accidents, (h) 
propose a uniform warning and alert system for the drainage area, to be updated according to experience, 
(i) describe the hydrological situation in the Elbe area and record the main influencing factors (Elbe 
monograph), (j) provide documentary evidence regarding the ecological importance of the various biotope 
elements of the waters and proposals regarding the improvement of conditions for aquatic and coastal 
communities, (k) discuss planned and, upon request by a delegation, existing types of utilization of the 
waters which may have serious international repercussions, including hydraulic structures and regulation 
of the waters, (l) promote cooperation in particular on scientific research projects and regarding the ex-
change of information especially on the state of technology, (m) prepare the basis for any regulation be-
tween the contracting parties regarding the protection of the Elbe and its drainage area” (ICPE Treaty 
1990: Article 2). 
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it also places emphasis on the reduction of diffuse emissions (e.g. from agricul-
ture) as well as on the ecological recovery of the Elbe and its alluvial plains. Spe-
cific goals include, among others, (a) the supply of drinking water from bank fil-
tration and the possibility of fish consumption by the year 2000; and (b) the use of 
sediments for agriculture and increased biodiversity by the year 2010.  

Within the short period of five years, the Elbe riparian states have established an 
ambitious water regime that has significantly contributed to the progressive clean 
up of the Elbe throughout the 1990s (c.f. Durth 1996: 220f; Holtrup 1999: 219ff.). In 
order to understand the driving forces behind the formation of the Elbe water 
regime, we will once again test the hypotheses underlying the power-, interest-, 
knowledge- and context based approaches. 

3.2.1 Power-based hypotheses 

While power-based hypotheses had no explanatory power in the case of the Rhine 
water regime, the case of the Elbe water regime seems to be different. Among the 
two main riparian countries of the river basin, the reunified Germany not only 
enjoys an incontestable hegemonic status but has also a clear incentive to make 
use of its “preponderance of material resources” to compensate for its geographi-
cally disadvantageous downstream position. At first sight, one is therefore easily 
tempted to argue that the Germany was able to impose the creation of the Elbe 
water regime on the Czech Republic, after West Germany had been unable to do 
so during the Cold War period.  

However, such claim requires important qualifications. This is not to deny that 
Germany has indeed been the driving force behind the formation of the Elbe wa-
ter regime. The country certainly has the necessary resources to both impose co-
operative arrangements and/or to make benevolent concessions. Nonetheless, 
Germany does not fully match neither the image of a coercive hegemon nor that 
of a benign hegemon. A coercive hegemon would have used its superior power to 
impose the institutional arrangements it prefers on the other riparian states - a 
strategy that does not fit Germany’s behaviour during the Elbe negotiations. Ac-
cording to Holtrup (1999: 187), the German government was determined to avoid 
the behaviour of a dominant cooperation partner and therefore adopted a very 
careful diplomatic approach during the negotiations on the creation of the ICPE. 
In order to ease the Czech fears of being dominated by the reunified Germany, 
the German delegation invited the European Economic Community (EEC) to be-
come a member of the ICPE – a step that created a more balanced context for 
subsequent negotiations. One may conclude that Germany acted as a benign 
rather than as a coercive hegemon. In this case, Germany would be expected to 
exercise positive leadership by providing the water regime all by itself. But as we 
shall see below, this is clearly not the case: Both countries pay for the reduction of 
water pollution on their own territory (for details see the following section 3.2.2). 
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In sum, the available empirical evidence makes it difficult to conclude on power-
based hypotheses. In the light of German hegemony in the Elbe river basin, there 
may be reason to assume that the Czech government had little choice but to en-
gage in international water cooperation. Nevertheless, as we have seen, this argu-
ment is not entirely convincing. In order to better explain the cooperative behav-
iour of the Czech government, we now turn to explore interest-based hypotheses. 

3.2.2 Interest-based hypotheses 

Interest-based arguments would predict that the Czech Republic has been finan-
cially compensated for its cooperative behaviour. However, the available empirical 
evidence from the Elbe river basin does not confirm such prediction. 

As already mentioned above, the issue of financial compensation for the reduc-
tion of upstream pollution was repeatedly subject to disagreement between the 
two German states throughout the 1980s. When West Germany finally agreed in 
early 1989 to support pollution abatement measures in the GDR with 1 billion 
DM, the fall of the Berlin wall and the prospect of reunification soon made this 
deal obsolete (Durth 1996: 210). The ICPE and the two Elbe action programmes of 
the 1990s, on the other hand, do not involve financial transfers from Germany to 
the Czech Republic. In the case of the ICPE, each country covers the costs for its 
representatives, while all other costs are divided according to the following for-
mula: Germany pays 65.0%, the Czech Republic 32.5% and the EEC 2.5% (ICPE 
Treaty 1990: Article 14). This formula reflects the two riparian states’s share of the 
Elbe river basin and can therefore hardly be interpreted as involving financial 
compensation. In the case of the two Elbe action programmes, both countries pay 
for the pollution abatement measures on their own territory. The German gov-
ernment has financed several smaller environmental projects for the construction 
of wastewater treatment plants in the Czech part of the Elbe river basin (Holtrup 
1999: 220). But these financial transfers do not even come close to offsetting the 
substantial costs of the two Elbe action programmes. In the case of the First Ac-
tion Programme (1991), the Czech government committed itself to invest 11.7 bil-
lion Czech korunas (ca. 650 million DM) into the construction of communal and 
industrial wastewater treatment plants, while Germany’s financial burden 
amounted to 19 billion DM. Estimated costs for the Action Programme Elbe (APE) 
between 1996 and 2010 amount to another 10 billion DM on the German and 8 
billion korunas on the Czech side – but Czech costs may as well be more than 
twice as high as initially estimated (Holtrup 1999: 215ff.). 

Altogether, the upstream riparian state Czech Republic has engaged in costly in-
ternational water cooperation without receiving adequate financial compensation 
from Germany. Of course, one may argue that the Czech costs are relatively small 
compared to those incurred by Germany. But ever since the costs on the Czech 
side are far from negligible in the context of a country in transition, we still need 
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to explore other hypotheses to explain the surprisingly cooperative behaviour of 
the upstream state. 

3.2.3 Knowledge-based hypotheses 

As in the Rhine river case, the Elbe water regime illustrates that international 
river commissions can successfully assume the role of epistemic communities: 
The ICPE has helped to develop a shared understanding of the problem at hand, 
contributed to the reduction of uncertainty and thereby facilitated the process of 
water regime formation.  

The “scientific-technical complex” of the ICPE started to organise shortly after 
the conclusion of the Elbe treaty (Holtrup 1999: 201ff.). In the 1990s, the ICPE in-
cluded a total of eight working groups that documented the hydrological and eco-
logical condition of the Elbe, proposed specific action programmes to tackle the 
existing problems and coordinated the scientific-technical implementation of the 
programmes. The working groups are dominated by external experts and scien-
tists as well as by representatives of the German Länder that participate through 
the ARGE Elbe (see above).29 As already mentioned, the ICPE has a considerable 
scope of action compared to that of the ICPR. Beyond its far-reaching compe-
tences in documenting pollution and proposing pollution reduction measures 
(see above), the ICPE coordinates – through its permanent secretariat in Magde-
burg - a number of transboundary scientific research projects that pay particular 
attention to the state of technology in the Elbe river basin (Holtrup 1999: 199). 
Again, the available empirical evidence makes it difficult to assess the exact im-
pact of these activities. Nonetheless, it seems safe to assume that the ICPE has 
significantly enhanced the knowledge base of the Elbe water regime and thereby 
facilitated the rapid process of regime formation. In 1991, for instance, the work 
of the ICPE was the driving force behind the establishment of an international 
water monitoring system that allowed for a comprehensive inventory of the Elbe 
ecosystem and thereby provided the basis for the priority measures underlying 
the First Action Programme (Holtrup 1999: 212). 

Beyond the work of the ICPE, we can hardly overemphasise the importance of 
(horizontal) policy diffusion. The German idea to establish an international 
commission for the protection of the Elbe was based on the positive experiences 
with international water cooperation in the Rhine river basin: At the signing of 
the Elbe treaty in 1990, Klaus Töpfer, the former German minister for the envi-
ronment, declared the intention to transfer the successful “Rhine model” to the 

                                                 
29  The ARGE Elbe has become an important actor within the ICPE since it disposes of long-standing experi-

ence and capacity with respect to the management of the Elbe (for details see Holtrup 1999: 203ff.). 
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Elbe river basin (Holtrup 1999: 173).30 This intention was mirrored by the compo-
sition of the German delegation during the ICPE negotiations: Dr. Ruchay, the 
German head of delegation, had been heaviliy involved in the work of the ICPR 
and was now able to bring his experience into the creation of the ICPE (Holtrup 
1999: 187). The existence of the “Rhine model” has clearly facilitated the process of 
water regime formation in the Elbe river basin and given rise to multiple learning 
processes. While the ICPE was institutionally modelled after the ICPR, the Elbe 
riparian states deliberately tried to avoid the mistakes that had been made during 
the early years of the Rhine cooperation by providing the ICPE with a more com-
prehensive mandate (Holtrup 1999: 190). Also, the two action programmes of the 
Elbe water regime clearly adopt the flexible ecosystem approach underlying the 
Rhine Action Programme (RAP) (Durth 1996: 218). Interestingly, certain provi-
sions of the Elbe water regime  - e.g. its integrated river basin management ap-
proach – go even beyond those of the Rhine water regime – a situation that has 
given rise to reciprocal diffusion processes (Holtrup 1999: 189f.).31 Altogether, the 
rapid creation of the Elbe water regime cannot be understood without taking into 
account the described process of policy imitation and learning that reflects the 
experience of 40 years of cooperation in the Rhine river basin. The availability of 
information about institutional practises in the Rhine river basin has affected 
institutional development in the Elbe river basin – a classical case of policy diffu-
sion.  

While knowledge-based arguments provide important insights into the rapid 
formation of the Elbe water regime, they cannot fully explain why the Czech gov-
ernment chose to engage in a cooperative process in the first place. This is why 
we now turn to explore context-based hypotheses. 

3.2.4 Context-based hypotheses 

In the case of the Rhine water regime, context-based explanations had a very high 
explanatory value. The same holds true for the Elbe water regime. It is obvious 
that the end of the Cold War and the fall of the Berlin wall have provided a 
unique window of opportunity for the development of international cooperation 
along the Elbe. Without the economic, political and cultural revolution of 1989, 
the Elbe water regime would have been difficult, if not impossible to achieve.  

But the end of the Cold War alone does not explain the cooperative behaviour of 
the Czech government. Of course, the changes of 1989 may have led to a political 

                                                 
30  Already in 1988, Germany had invited the delegations of the GDR and Czechoslovakia to participate in a 

boat trip on the Rhine – an invitation that was clearly motivated by the German intention to advertise the 
model of the ICPR (Holtrup 1999: 186). 

31  The new Rhine Convention (1998), for instance, is inspired by the integrated river basin management 
approach of the Elbe water regime (Holtrup 1999: 190). 
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climate that was generally conducive to environmental cooperation. But the key 
driving force behind the cooperative attitude displayed by the Czech government 
was the country’s motivation to be among the first East European countries to 
join the European Union (Holtrup 1999: 194). This required decisive environ-
mental action with view to harmonising the country’s environmental standards 
with those of the European aquis communautaire.  

3.2.5 Summary 

Since the end of the Cold war, the Elbe riparian states have established an ambi-
tious water regime that has - within a relatively short period of time – made an 
important contribution to the recent clean up of the river. The reunified Ger-
many as the main victim of upstream water pollution has been the driving force 
behind the water regime. While one may suspect that the Elbe water regime re-
flects Germany’s hegemonic status in the river basin, it seems equally, if not more 
plausible to explain the cooperative behaviour of the Czech government with the 
country’s motivation to become a full member of the European Union. Water re-
gime formation has therefore been facilitated by the prospect of European inte-
gration, rather than by asymmetric power relations. 

The surprisingly rapid development of the Elbe water regime can best be ex-
plained with knowledge-based arguments. Here, we first need to mention the 
activities of the ICPE that has performed the functions of an epistemic commu-
nity: By enhancing the knowledge base of the water regime, it has paved the way 
for the conclusion of the two Elbe action programmes in the first half of the 
1990s. Secondly, the rapid formation of the Elbe water regime is largely due to 
international policy diffusion: Germany was able to draw on 40 years of positive 
experiences with the “Rhine river model” that was successfully transferred and 
further developed in the context of the Elbe river basin. 

4 Conclusions 

Since the early 1960s, the European continent has witnessed the (subsequent) 
spread of multilateral agreements to combat transboundary pollution. In order to 
explain the formation of these international water regimes, we have developed a 
research framework that considers power-, interest-, knowledge- and context-
based approaches to the study of international cooperation. This research frame-
work was then tested at the example of international water cooperation in the 
Rhine and Elbe river basins. 

The empirical findings suggest that there is no “one-answer-fits-all” in trying to 
understand the formation of international water regimes. Cooperation along in-
ternational rivers is a complex, lengthy and often contradictory process – an ob-
servation that confirms the need to combine competing theoretical approaches to 
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fully comprehend its driving forces. The conclusions derived from the Rhine and 
Elbe case studies can be summarised as follows: 

• Power-based hypotheses have least explanatory power. The Rhine case clearly 
shows that the formation of a comprehensive water regime can be achieved in 
the absence of a hegemon: The Netherlands as the non-hegemonic down-
stream country has been the driving force behind the Rhine water regime by 
adopting a political strategy that skilfully combines financial compensation, 
the threat of legal sanctions and the mobilisation of knowledge. The case of 
the Elbe water regime is only different at first sight: Even though one may ar-
gue that the Elbe water regime reflects Germany’s hegemonic status in the 
river basin, it seems equally, if not more plausible to explain the cooperative 
behaviour of the Czech government with the country’s motivation to join the 
European Union. While the presence of a hegemon is therefore by no means a 
necessary condition for water regime formation, the Elbe case may still show 
that a downstream hegemon may facilitate the cooperation process.  

• Interest-based arguments provide more insight into the formation of the two 
water regimes. In accordance with theoretical predictions, upstream-
downstream conditions along international rivers tend to make efforts for in-
ternational cooperation difficult, cumbersome and slow. Nonetheless, the 
Rhine river case illustrates that the extent to which upstream-downstream 
conditions really impede international cooperation may vary depending on 
the distribution of costs: While the costs of chloride pollution are asymmetri-
cally distributed at the expense of the Netherlands, the costs of chemical pol-
lution exhibit a more symmetric distribution among the riparian states – a 
situation that is more conducive to international cooperation. Interest-based 
arguments suggest that asymmetric interests due to upstream-downstream 
conditions tend to be balanced through the provision of cost incentives be-
tween riparian states. However, this hypothesis is only partially confirmed: 
With the notable exception of the Rhine Chloride Convention, the various ac-
tion programmes along the Rhine and Elbe were reached without making use 
of direct cost incentives, that is side-payments. This may be due to high 
transaction costs in form of uncertainty about the problem at hand or the 
prominence of the “polluter-pays-principle” in the European context. Also, 
the instrument of indirect cost incentives, that is “issue-linkages” is remarka-
bly absent in both cases (with the exception of the ICPR). 

• Knowledge-based arguments prove to be of high relevance. First of all, the 
empirical evidence confirms the hypothesized importance of epistemic com-
munities: The “scientific-technical complex” of both ICPR and ICPE has ful-
filled the function of an epistemic community by developing a shared under-
standing of the problem at hand (scientific convergence), contributing to the 
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reduction of uncertainty and thereby enhancing the knowledge base of the 
water regime. In both cases, this has paved the way for (progressive) water re-
gime formation. Secondly, we find considerable evidence for processes of in-
ternational policy learning: The model of the Rhine water regime was suc-
cessfully transferred and further developed in the context of the Elbe river ba-
sin. Information about institutional practises in the Rhine river basin has 
clearly affected institutional development in the Elbe river basin – a classical 
case of policy diffusion. 

• Ironically, context-based arguments have the highest explanatory power. The 
development of the Rhine water regime, in particular that of the innovative 
Rhine Action Programme (RAP), cannot be understood without the disastrous 
Sandoz spill of 1986 that has helped to overcome upstream-downstream con-
ditions and turned the management of the Rhine river basin into an interna-
tional public good (problem). Similarly, the economic, political and cultural 
revolution of 1989 has provided a unique window of opportunity for the de-
velopment of the Elbe water regime. Finally, both case studies reveal the rele-
vance of the European integration process: While the Rhine river regime has 
been facilitated by the fact that it assembles the pioneer countries of Euro-
pean integration, it is the prospect of accession to the European Union that 
has motivated the cooperative behaviour of the Czech government in the Elbe 
river case. 

In sum, the European continent has witnessed important developments in the 
“voluntary” management of its transboundary rivers since the early 1960s. The 
manifold cooperation processes are a still poorly understood and continue to 
raise many questions to which this paper could only provide preliminary answers. 
While the Rhine and Elbe cases generally shed light on the driving forces behind 
water regime formation, future research will have to subject our preliminary find-
ings to more comprehensive and systematic investigations. While there are cer-
tainly multiple pathways for future research, we suspect that it may be of particu-
lar interest to further explore hypotheses related to international policy diffusion: 
Has the model of the Rhine water regime also affected institutional development 
in settings as different as the Scheldt, Danube, Odera and Volga river basins? 
What has been the relationship with the UNECE Convention on the Protection 
and Use of Transboundary Watercourses and International Lakes (1992) that le-
gally obliges the signatory governments to enter into bilateral and multilateral 
agreements on transboundary waters? And can we observe instances of policy dif-
fusion from Europe to other parts of the world? 
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