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Abstract
The combined effects of socio-economic growth as well as climate change exert increas-
ing pressure on international river basins and require dedicated cooperative efforts to 
jointly manage international rivers. Cooperative strategies drawn from scientific literature, 
empirical research and practitioner’s handbooks are explored and clustered into six key 
dimensions of goals, instruments, structures, actors, leadership and resources to provide 
an assessment tool of actor strategies for both scientists and practitioners. The exploratory 
framework is applied to Dutch–German cooperation in the delta of the Rhine catchment, 
testing its conceptual validity and applicability in international river basin management as 
well as providing policy recommendations for the study area. The assessment framework 
can serve as an instrument to inventory, map and evaluate the importance of specific actor 
strategies and to facilitate dialogue and cross-border cooperation between riparian coun-
tries. Alternatively, the framework can be put to use, for example by downstream countries, 
to assess and coordinate their range of strategies on the national, regional and local level in 
order to engage and influence their counterparts.

Keywords Transboundary water regimes · Cross-border cooperation · Network 
management strategies · Assessment framework · International river basin management · 
Rhine

1 Introduction

International rivers constitute an important natural resource on our planet, and there has 
been an intensifying discussion in the past decades in the scientific and political arena how 
to further cooperation over these resources in the future. Background for this debate is the 
expectation that effects of population growth, socio-economic development and climate 
change (Hinkel and Menniken 2007; Delli Priscoli and Wolf 2009; Timmerman et al. 2011; 
Stefano et  al. 2010; UNECE (United Nations Economic Commission for Europe) and 
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INBO (International Network of River Basin Organisations) 2015) will exert increasing 
pressure on international river basins, introduce water stress and require dedicated cooper-
ative efforts by riparian countries to equitably share water resources and economic benefits.

International organisations and financing institutions such as the Global Environmental 
Facility (GEF), Global Water Partnership (GWP) and the World Bank therefore continue to 
initiate initiatives for transboundary knowledge development and utilisation, capacity building 
of international river basin organisations and putting cross-border coordination mechanisms 
in place to influence and align billions of dollars of domestic water resources investments in 
shared river basins (GWP and INBO 2012). Programmes such as UNESCO’s Potential Conflict 
to Cooperation Potential Program (UNESCO 2004), the global Transboundary Water Assess-
ment Programme (UNEP (United Nations Environment Programme) 2016) or geographically 
focused efforts such as Cooperation in International Waters in Africa (CIWA) are only a few 
witnesses to the continuous large-scale efforts of riparian countries and international donors to 
spur joint action across borders in the 286 international river basins around the globe.

Certainly, there is an impressive historic track record of literally thousands of years of 
cross-border water cooperation and evidence has been presented to disprove the dire water 
war scenarios from 2000s by showing that international rivers can be powerful catalysts 
for cooperation (Wolf 1998; Sadoff and Grey 2002; Barnaby 2009). Nevertheless, Zeitoun 
and Mirumachi (2008) convincingly argue that in the complex setting of transboundary 
waters, various forms of conflict occur almost always alongside various forms of coopera-
tion, ranging from ‘stymied fuming to public displays of hostility’. (UNDP 2006; Zeitoun 
and Warner 2006; Daoudy and Kistin 2008). Scientific research as well as performance 
reviews and policy evaluations of investment programmes over the past decades have 
indeed repeatedly shown very mixed performance records of international transboundary 
water regimes in terms of effectiveness of cross-border river basin organisations (RBOs), 
compliance of riparian countries with water treaties and particularly the poor track record 
of (domestic) implementation of international agreements (Bernauer 2002; Gerlak 2007; 
Schmeier 2010).

Cross-border cooperation is thus widely advocated and stimulated but the question is 
raised, with increased urgency, how actors in riparian countries, can make transbound-
ary water regimes more effective in terms of problem-solving and goal attainment (Young 
2001; Bernauer 2002; Earle et al. 2013). Central theme of this study is therefore the assess-
ment of strategies that actors do employ to shape, steer and manage cross-border coopera-
tion in international rivers towards problem-solving in major issues areas (e.g. water pollu-
tion and allocation, flood protection, river restoration).

Main actors in international river basins are usually and foremost the national, regional 
and local government agencies of the riparian countries, while international donors and 
non-state and external actors such as NGOs, the epistemic community and local popula-
tion may play an important role in specific river basins (Marty 2001; Mostert 2003; Kistin 
2007; Schmeier 2010; Herten 2011). International river basin management being firmly 
rooted in the public domain due to its public good and international relations character, the 
term ‘actor’ in this study denotes government actors unless otherwise indicated.

In the search for a conceptual tool to assess actor strategies, we build on both, 
social science research and the practitioner’s literature on the topic. The rich body of 
social science literature since Le Marquand’s landmark study in the 1970s is aware 
of the complex characteristics under which cooperation in international rivers occurs, 
such as sovereignty of nation states coupled to the absence of central authority and 
securitisation of water resources, the asymmetric upstream–downstream power con-
stellations in many river basins or the two-level game of international treaties and 
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domestic implementation; and social scientists have put forward a broad range of con-
ceptual models based on empirical evidence and social science theories, (Marquand 
1977; Young 1982; Levy et al. 1995; Bernauer 2002; Verwijmeren and Wiering 2007; 
Schmeier 2010; Earle et  al. 2013; Schmeier et  al. 2015). The scientific literature 
includes often river basin and case-specific policy recommendations, lessons learnt and 
management strategies (Bernauer 2020); however, the current literature on actor strate-
gies is rather modest in scope. While specific strategies, for example for negotiations 
(Dinar 2008), are described, few publications are dedicated to a detailed discussion of 
overall process and management strategies that actors employ (Marty 2001; Mostert 
2005; Van der Molen 2011; Wiering and Verwijmeren 2013). These strategies, how-
ever, are of central interest in this study as we seek to assess how actors, represented 
by key individuals such as negotiators, political leaders, mediators and facilitators, can 
use variegating sets of strategies to cope with challenges and barriers of cross-border 
cooperation, such as different goals and interests, structural differences between the 
riparian’s legal and institutional framework or different cultural settings.

Next to social science research, there is a second body of practitioner’s literature on 
international river basin management, comprising handbooks, policy briefs and advisory 
studies, lending guidelines and performance reviews with a focus on providing prescrip-
tive policy advice to organise and steer cross-border cooperation. Here, international 
river basin management is mostly viewed through the practitioner’s lens focusing on how 
to manage transboundary waters (SIDA 2001; UNESCO 2004; GWP 2012; UNECE and 
INBO 2015; UNEP 2016). There are notable examples where practitioner’s advice and 
best practices of transboundary water management are combined with, and informed by, 
social science frameworks (Van der Zaag and Vaz 2003; Mostert 2005; Gerlak 2007; 
Bernauer and Kalbhenn 2009; Huntjens 2011; Van der Molen 2011; Grey et al. 2016), 
in general however, policy recommendations and lessons learnt from scientific literature 
seem to go largely unheeded. Mollinga (2010) has summarised the difficulties to provide 
scientific knowledge to decision-makers and practitioners, describing different routes 
that social science has taken, notably the analytical route of comprehensive, explanatory 
modelling and the assessment route of pragmatic frameworks for mapping and evalua-
tion. This latter approach is pursued in this study to develop an exploratory assessment 
framework to map and evaluate actor strategies, as summarised in the central research 
question:

What sets of strategies do actors employ and consider important to shape, steer and 
manage cross-border cooperation in international rivers?

 The remainder of the paper is structured as follows: the next section starts by introduc-
ing and operationalizing the assessment framework. The third section describes methodol-
ogy and data collection. The fourth section describes the findings on relevant sets of actor 
strategies, building on social science and practitioner’s literature. In the fifth section, the 
assessment framework is applied to a Dutch-German study area in the delta of the Rhine 
catchment to test its applicability as well as to gain insight which strategies Dutch and 
German actors from government agencies are using in their daily IRBM practice. The last, 
sixth section discusses the findings and conclusions, appraises the exploratory assessment 
framework and provides policy recommendations for the study area.
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2  Conceptual framework

2.1  Actor strategies and the cyclic process of cross‑border cooperation

Cross-border cooperation and conflict in international rivers have been analysed using a 
broad range of social science theories, frameworks and approaches (Marty 2001; Mostert 
2003, 2005; Dombrowsky 2007; Verwijmeren and Wiering 2007; Raadgever et al. 2008; 
Schmeier 2010; Bernauer and Kalbhenn 2009; Wiering et  al. 2010). Regardless of their 
theoretical underpinning, most authors are guided explicitly or implicitly by the schematic 
framework as shown in Fig. 1, visualizing the cyclic process of regime formation and pol-
icy implementation in international river basins.

The potential for conflict and cooperation (Zeitoun and Mirumachi 2008) is foremost 
determined by the environmental, institutional, socio-economic, political and cultural con-
text in the riparian countries. Cooperative regimes can then develop with agreed rules and 
procedures taking on various guises: from institutionalised international river basin com-
missions to low-key cross-border working groups, from formal binding treaties to informal 
shared practices, and from joint action programmes to separate domestic implementation 
plans. With the necessary resources and instruments at hand the agreed goals and measures 
can then be jointly or domestically implemented, to solve the problems for which they were 
created, changing the contextual landscape and the potential for conflict or cooperation, 
and thus starting a new round and policy cycle. External contextual changes and events—
outside the direct influence of actors—can hinder, block and destroy cooperative efforts, 
but they also can be purposefully exploited as policy windows. In assessing actor strat-
egies, it is of interest to appraise the catalytic role that ‘focusing events’ (Brouwer and 
Huitema 2015) and windows of opportunity (Kingdon 1997) can play in launching ideas, 
articulating policy proposals, generating political momentum and mobilising resources for 
cross-border cooperation (Renner and Meijerink 2018).

Though a useful analytical construct, the concept of a cyclic process and successive 
stages represents of course a rather idealised notion of cross-border cooperation. In the real 
world, transboundary water management often takes an altogether different course: ripar-
ian countries may not come to the table at all to talk and negotiate. Moreover, once coop-
erative water regimes are formed, it is certainly not granted that cooperation is effective in 
terms of environmental problem-solving as international RBOs may become ‘paper tigers’ 
due to missing mandates or implementation of measures is stymied due to lack of resources 
(Zeitoun and Mirumachi 2008; Öjendal et al. 2013; Grey et al. 2016). Moving from one 

Fig. 1  Transboundary water regimes as a cyclic process, based on Mostert (2005)
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‘stage’ to another (as denoted in Fig. 1 by arrows) thus requires conscious efforts, leader-
ship and substantial resources by the riparian actors, and the assessment of strategies these 
actors employ is the central topic of this study.

The twofold assessment of these actor strategies focuses first on regime evolution and 
design and related strategies to progress from information sharing, agenda setting, policy 
formulation to the creation of transboundary institutions and international treaties to finally 
arrive at implementation of measures for joint river basin management and problem-solv-
ing (further discussed in Sect.  4.1). Second, time can be a valuable resource in shaping 
international cooperation (Marty 2001; Mostert 2003, 2008; Grey et al. 2016) and analys-
ing cross-border cooperation over a longer period of time allows to assess actor strategies 
in response to contextual changes, either gradual and incremental or abrupt due to what 
has been termed shock or emblematic events (Turton 2003; Lindemann 2008; Bressers and 
Kuks 2013), such as natural disasters, landmark meetings or election outcomes (further 
discussed in Sect. 4.2).

2.2  Towards an assessment framework of actor strategies

Comprehensive literature reviews have been carried out in the past to analyse the process 
of evolution, design and effectiveness of transboundary water regimes and study the influ-
ence of contextual changes. In this study, the multitude of explanatory factors and cor-
responding actor strategies from scientific literature as well as practitioner’s handbooks is 
mapped, clustered and arranged following the practice-oriented route of assessment frame-
works (Mollinga 2010).

In the search for a suitable, relatively parsimonious assessment framework, various con-
ceptual models were considered, such as Ostrom’s IAD framework (Pahl-Wostl et al. 2010; 
Santbergen 2013), network management theories (Meijerink 1998; Van der Molen 2011), 
policy arrangements approach (Arts and Van Tatenhove 2000; Wiering et al. 2010) and the 
environmental regime theory (Lindemann 2008; Raadgever et al 2008; Bressers and Kuks 
2013). In particular, Wiering et al. (2010) and Bressers and Kuks (2013) employ a limited 
number of key dimensions to describe and assess major characteristics as well as dynamics 
of water governance regimes and to analyse and combine explanatory variables. Based on 
their work, we use a simplified set of 5 key dimensions to cluster and categorise the most 
important and relevant actor strategies variables into an assessment framework: objectives, 
instruments and resources as basic ingredients of any policy domain, the actors involved 
as well as the structures ordering their coalitions and interactions. In this study, a sixth key 
dimension of leader- and entrepreneurship is introduced and added, emphasizing the role 
and importance of key individuals in environmental governance regimes and cross-border 
cooperation in international rivers (Le Marquand 1977; Durth 1996; Levy et al. 1995; Van 
der Molen 2011; Subramanian et al. 2012; Grey et al. 2016; Renner et al. 2017; 2018). In 
Table 1, an overview of the six key dimensions is provided, followed by a brief description 
of each component.

Each of these key dimensions is considered necessary, yet not sufficient in itself to 
analyse and assess cross-border governance regimes. The six key dimensions are closely 
linked to each other and mutually interdependent.

Objectives: Each riparian country is bringing its own objectives, interests and ambi-
tions to the table. This is where much analysis and advice is provided in the literature 
and practitioner’s handbooks on negotiation strategies to deal with asymmetric inter-
est and power constellations to overcome negative externalities; the creation of win–win 
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situations to jointly reap benefits from sharing water resources, as well as issue linkage to 
other policy domains to arrive at joint agreements and finally implementation. Policy out-
comes, goal attainment and problem-solving are at the heart of this key dimension. This is 
closely linked to the key dimension of Policy instruments and solutions, focusing on how 
agreements and joint policies can be crafted and implemented on the ground. This key 
dimension touches on the available cross-border policy tools and incentives, extensively 
discussed by Marty (2001), but also on the available domestic policy instruments and legal 
framework, domestic investment programmes and technological solutions in each riparian 
country.

Structures or getting the institutional design right of transboundary regimes, also termed 
multi-level transboundary water governance regimes, is a third key dimension where 3 
aspects are often mentioned in the literature: the institutional and organisational design 
of transboundary institutions, how to effectively involve the respective governmental 
actors from the local up to the (supra)national level, thus parting ways with state-centric 
approaches, and the extent to which external stakeholder involvement is organised and 
managed from other policy domains, the epistemic community, private parties and citizens. 
The fourth key dimension of Actors might also been called ‘people’ as this term describes 
the range of network management strategies that are employed to connect people across 
borders, to build mutual trust, to forge personal relationships and to understand the cultural 
values, practices and hierarchies in which the people are operating, including language 
barriers.

Resources as the fifth key dimension are likewise crucial to all stages of cross-border 
cooperation, with financial and human transaction costs, possible compensation payments, 
investment costs in measures and water infrastructure but also legal and spatial resources 
(property rights) for implementation and information resources for joint knowledge bases. 
This key dimension features prominently in practitioners’ handbooks, donor guidelines and 
policy briefs.

Finally, Leadership and entrepreneurship are seen as the sixth important key dimen-
sion to move, manage and steer transboundary regimes. Current literature and policy 
advice, with few exceptions, are largely silent on the role and importance of key individu-
als such as politicians, negotiators, delegation leaders or facilitators who are, however, the 
addressees of policy-oriented advice and conclusions provided by many scientific publi-
cations and practitioner’s handbooks. This key dimension emphasises the importance of 

Table 1  Key dimensions of the assessment framework and brief description

Key dimension Brief description

Objectives Aligning the different goals, ambitions and interests of riparian countries
Policy instruments Using available cross-border and domestic policy instruments and technological solu-

tions to achieve objectives
Structures Linking the institutional and organisational structures of riparian countries, including 

networks of non-governmental actors
Actors Connecting and committing actors and people in the different riparian countries
Resources Securing adequate resources and tools (financial, human, knowledge, legal, property 

rights)
Leadership and 

entrepreneurship
Empowering leaders and key individuals on the political, official and expert level to 

purposefully steer and manage cross-border cooperation
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key individuals who are indispensable to purposefully employing strategies and steering 
cross-border cooperation, and is in line with the broader literature on transboundary, envi-
ronmental regimes (Young 1991; Levy et al. 1995) and publications on international river 
basin management (Van der Molen 2011; Subramanian et al. 2012; Grey et al. 2016; Ren-
ner and Meijerink 2018; Renner et al. 2018).

Summarising, in this section we explored available frameworks from social science lit-
erature to describe and analyse complex governance regimes. We looked at the applicabil-
ity of these frameworks to the field of transboundary water regimes in order to adopt and 
develop an assessment framework with a limited number of key dimensions. The assess-
ment framework with its six key dimensions—objectives, instruments, structures, actors, 
resources and leadership—is used to categorise and cluster sets of explanatory factors and 
corresponding actor strategies from the scientific and practitioner’s literature (Sect. 4) with 
subsequent application of the framework to the Dutch–German study area in the delta of 
the river Rhine (Sect. 5).

3  Methodology and data collection

In this study, a framework for assessing actor strategies in international river basin man-
agement is developed and applied, and in order to do so, a two-step methodology was fol-
lowed. First, we consulted scientific literature on transboundary water regimes, specifically 
focusing and building on comprehensive literature reviews and forward literature search 
to identify sets of explanatory factors, policy recommendations and corresponding strate-
gies to be analysed and ordered (Marty 2001; Bernauer 2002; Mostert 2003; Verwijmeren 
and Wiering 2007; Raadgever et al. 2008; Schmeier 2010; Earle et al. 2013). In addition, 
use was made of, what is termed practitioner’s literature, comprising handbooks, publica-
tions and papers looking at the practice of transboundary water management to identify 
additional criteria and actor strategies from international knowledge repositories and donor 
agencies (SIDA 2001; UNESCO 2004; GWP (Global Water Partnership) and INBO (Inter-
national Network of Basin Organizations) 2012; UNECE (United Nations Economic Com-
mission for Europe) and INBO (International Network of River Basin Organisations) 2015, 
UNEP (United Nations Environment Programme) 2016; TFDD (Transboundary Freshwa-
ter Dispute Database) (2017)). In collective brainstorming sessions, the different sets of 
actor strategies were evaluated by the authors and clustered into the identified key dimen-
sions. In Sect. 4, these findings are described and reported.

Second, the assessment framework was applied to study a regional Dutch–German 
water regime in the delta of the Rhine catchment. Deltarhine, in short, is one of the 9 river 
basin sub-districts in which the Rhine basin was divided under the European Water Frame-
work Directive (German Federal Ministry of Water Affairs 2009). The study area com-
prises about a third of the Dutch–German border and contains the shared regional river 
systems of Vecht-Dinkel, Berkel and Oude IJssel River at the focus of this study (Fig. 2).

The study area is characterised by nearly 6 decades of uninterrupted cooperation, a vari-
ety of cross-border issues ranging from flood protection, water pollution, and river restora-
tion to spatial development schemes (Keetman 2006; Van Leussen et al. 2007; Van Herten 
2011; Van der Molen 2011; Wiering and Verwijmeren 2013; Renner et  al. 2017, 2018). 
The study area was selected for its empirical richness with different venues of cross-border 
cooperation, and the fact that is well-documented with policy documents, reports, archi-
val records and publications (an overview is presented in the Electronic Supplementary 
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Material (ESM), Table S1) Furthermore, it provides a relatively simple and bilateral set-
ting with 2 riparian countries to apply and test the framework in an exploratory manner, of 
course with obvious limits to the general inferences that can be drawn from the case study.

The assessment framework and its application were discussed with key individuals and 
practitioners from subnational government agencies in both countries in the study area, 
upstream Germany and downstream Netherlands (Renner and Meijerink 2018). The assess-
ment framework was applied in 2 ways: First, a scoring procedure was used to document 
how different actors see the importance of specific strategies in the venues of cross-border 
cooperation in which they were jointly involved (Renner et  al. 2017). Respondents from 
upstream and downstream countries, in this case Germany and the Netherlands, may 
assign quite different scores to strategies such as using uncontested information, crafting 
joint policies, signing formal treaties or securing adequate financial and human resources. 
This instructive information was made explicit by asking respondents to assign qualitative 
weights to particular strategies and denoting their relative importance in Deltarhine with 
‘rather unimportant’ (1), ‘important’ (2) and ‘crucial’ (3). Second, a scoring procedure was 
used to assess to what extent specific actor strategies are indeed employed in Deltarhine. 
Respondents were asked whether specific strategies were actively used in Deltarhine by 
assigning qualitative scores with a three-step grading: ‘rather not’ (1), ‘regularly’ (2), and 
‘often’ (3), in order to document perceptions and observations on the current state of cross-
border cooperation. The individual scores were averaged, first for the respondents from 
each country and then combined for overall synthesis. The scoring was complemented with 
narrative comments by the respondents with regard to particular strategies, which were 
recorded and documented. Interviews were conducted in German and Dutch to make it eas-
ier for the respondents to provide argumentation in their own language and express them-
selves precisely. The findings for the study area are reported in Sect. 5.

The empirical material, including the individual, anonymised scoring tables as 
well as for each country, is provided in the Electronic Supplementary Material (ESM), 
table S1–S4. The possible limitations and improvements of the methodology are discussed 
in Sect. 6.

Fig. 2  Overview map of the study area in Deltarhine



263Assessment framework of actor strategies in international…

1 3

4  Findings

4.1  Actor strategies in international river basin management

In the past decades, an extensive body of scientific and practitioner’s literature has been 
analysing cross-border cooperation in international rivers and factors of success (or failure) 
and policy recommendations have been provided concerning the formation, evolution and 
effectiveness of transboundary water regimes (SIDA 2001; UNESCO 2004; UNDP 2006; 
Verwijmeren and Wiering 2007; Schmeier 2010; GWP (Global Water Partnership) and 
INBO (International Network of Basin Organizations) 2012; Earle et  al. 2013; Bernauer 
and Böhme 2014; UNECE (United Nations Economic Commission for Europe) and INBO 
(International Network of River Basin Organisations) 2015; Grey et al. 2016; UNEP 2016).

In Table 2, relevant actor strategies are listed, ordered and categorised for each of the six 
key dimensions, and linked to policy recommendations, lessons learnt and factors of ‘suc-
cess or failure’ from multiple sources in the scientific and practitioner’s literature. Due to 
length restrictions, the extended table, including more detailed description of the strategies, 
literature references and keywords is provided in the ESM, Table S2. Three main observa-
tions are provided regarding compilation and clustering of actor strategies:

First, the appraisal of literature reviews and practitioner’s handbooks shows a broad 
range of several dozens of explanatory factors and corresponding actor strategies, to name 
but a few: demand for problem-specific cooperation, consensus on fundamental principles 
and norms, comparable institutional structures, clear mandates of international river basin 
organisations, enforcement mechanisms in water treaties, quality of delegations, creation of 
win–win situations and feasible solutions, leadership commitment, availability of data and 
information, third-party assistance, domestic legislation, issue-specific confidence build-
ing, commitment of politicians, importance of key individuals, financial side payments, 
shock events opening windows of opportunity etc. (Le Marquand 1977; Marty 1997; Ver-
wijmeren and Wiering 2007; Schmeier 2010; Earle et al. 2013). This list is not exhaustive 
but nevertheless illustrates the methodological problem of establishing cause-effect rela-
tionships between a handful of indicators describing the effectiveness and performance of 
cross-border cooperation (the dependent variables) and a multitude of explanatory factors 
(i.e. independent variables).

Second, scientific publications often include lessons learnt or policy recommendations, 
which are mostly river basin specific and context-bound, or as some authors poignantly 
remarked, “proposing (presumably) effective or efficient management strategies and argu-
ing rather eclectically with empirical illustrations, or making claims on the basis of pure 
theory…” (Bernauer 2002, p. 2). Giving voice to a practitioner’s perspective, Grey et al. 
(2016) have looked at the track record of cooperation in international rivers in the past 
decades, and state that management strategies are a crucial element in building cooperative 
transboundary institutions, e.g. knowledge, trust and confidence among co-riparian states 
by establishing effective communications, working relationships and a level playing field 
of knowledge and skill is essential. These 2 citations, mirrored in the broader literature, 
illustrate and support the argument for a structured analysis of process and network man-
agement strategies (Mintrom and Norman 2009; Huitema and Meijerink 2009).

Third, the actor strategies in Table 2 provide a general overview of the available arsenal 
of strategies. It is noted, that the literature is broadly in agreement on explanatory factors and 
corresponding strategies with few exceptions (Dieperink 2002; Tschanz 2001; Marty 2001), 
although the relative importance of specific factors and strategies is strongly dependent on the 
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1 3

context and setting of each international river basin. It is therefore to be expected that not all 
strategies will be equally relevant for each river basin, this is further explored in the testing 
and application of the assessment framework in the study area of Deltarhine in Sect. 5.

4.2  Dealing with gradual long‑term developments as well as shock events

Transboundary water regimes change and evolve (Young 1982), especially at the time scale 
of decades and generations. As Bressers and Kuks (2013) remarked: regimes can be stable, 
without much change or only gradual, incremental changes over long time periods, which 
are interspersed by short periods of radical change, caused by external factors like a natural 
disaster or man-made factors such as political crises; and several theories have been devel-
oped to describe these processes in detail (Sabatier and Jenkins-Smith 1993; Jones and Baum-
gartner 2012). Gradual physical, socio-economic, institutional, political and cultural develop-
ments lead to incremental adaptation of regimes over time, combined with important shock or 
emblematic events opening windows of opportunity for more radical change (Kingdon 1997). 
We referred to this ongoing influence as shock events and long-term trends in Fig. 1.

Cross-border cooperation in international rivers often spans decades, if not centuries 
(Marty 2001) and indeed, transboundary water regimes are not static and have been character-
ised as resilient over long periods of time (Wolf et al. 2003a, b; Delli Priscoli and Wolf 2009). 
Detailed accounts of the evolution of transboundary water regimes over many decades have 
been provided for example by Meijerink (1998), Van der Zaag and Vaz (2003), Dieperink 
(1997), Renner et al. (2018). Time is the arbiter of effectiveness and performance of trans-
boundary water regimes, and while many current international river basin organisations may 
be described as ineffective and cooperative regimes as weak, various authors have convinc-
ingly argued that patience is advisable since international river basin management is a long-
term endeavour easily spanning several decades and judgement should not be passed too early.

The capability of actors to adapt to changing circumstances or even exploit (policy) win-
dows of opportunity as well as the adaptive capacity of transboundary institutions and the 
needed flexibility of international agreements have therefore also been described as an impor-
tant explanatory factor for the performance of cooperative agreements (Le Marquand 1977; 
Young 1999; Marty 2001; Drieschova et  al. 2008). For each of the key dimensions in the 
assessment framework, there are important long-term changes and short-term events that can 
change the course of cross-border cooperation. Table 3 lists, non-exhaustively and based on 
the consulted literature, a number of gradual long-term developments as well as shock events 
that can be included in the assessment of actor strategies to deal with contextual changes, to 
strengthen resilience of transboundary institutions and to exploit windows of opportunity over 
longer time periods.

5  Application of the assessment framework to the Deltarhine case

5.1  Assessment of actor strategies in the Deltarhine regime

In this section, we apply the assessment framework to German–Dutch cooperation in the 
regional shared rivers of Deltarhine, one of the 9 WFD river basin subdistricts of the Rhine 
basin. Deltarhine is the most downstream subcatchment of the Rhine and is shared by Ger-
many and the Netherlands, with the latter being the downstream party. Cross-border coop-
eration in the shared regional rivers in Deltarhine, though sanctioned at the national level, 
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is mostly organised and shaped at the subnational level. Water-related issues in the study 
area are flood protection, water shortage, hydromorphological degradation due to extensive 
river regulation, as well as water pollution in surface waters, mostly from diffuse sources 
(Keetman 2006; Van Leussen et al. 2007; Van der Molen 2011; Wiering et al. 2010). In 
terms of regime effectiveness regarding compliance and problem-solving, it was found that 
bilateral water treaties from the 1960s and 1970s, dealing with limited, operational water 
management issues, have led to an operationalised water regime, where joint agreements 
on paper are turned into practice. With regard to more intractable problems such as diffuse 
water pollution or ecological river restoration, the regime has only very recently and at a 
slow pace begun to move towards joint policy making and implementation; this has been 
documented in separate research on regime performance and effectiveness in the study area 
(Renner et al. 2017, 2018).

The assessment is based on interviews with key individuals, 3 from the Netherlands and 
3 from Germany, who have actively been involved in forming and shaping cross-border 
cooperation in the study area in the past 5–10 years. In identifying and seeking out these 
respondents, we build on earlier research on the role of practitioners and policy entrepre-
neurs in the study area (Van Herten 2011; Renner and Meijerink 2018; Renner et al. 2018). 
In Fig. 3 we visualize the assessment results in tabular form, the individual anonymised 
scoring tables for each respondent as well as for each country are provided, for the inter-
ested reader, in the ESM, Table S4. The table shows in the first column, the importance 
that respondents have assigned to a specific strategy, in the second column to what extent 
this strategy is employed in Deltarhine and in the third column, the difference between the 
assigned importance and actual usage. The last 2 columns document the different percep-
tions of the German and Dutch participants of how important they deem strategies and to 
what extent they are used. The numerical scores are qualitative in nature and illustrate the 
relative importance that is assigned by respondents to particular strategies and their usage.

Fig. 3  Application of the assessment framework to Deltarhine
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Seven main findings from the assessment are reported here. First, there is generally 
broad agreement that the listed range of the strategies is used to some extent, and that 
most are important or even crucial to cross-border cooperation in Deltarhine. The range 
of strategies was deemed comprehensive and additional strategies were not suggested (this 
was explicitly asked as well as non-occurrence). Second, there are pronounced differences 
between the respondents, even from one country, on how they assessed the importance 
of particular strategies—reflecting differences in the perceptions and mental maps of the 
practitioners. Third, some strategies are unanimously seen as crucial by all respondents, 
such as playing a long-term game and using policy windows, mutual trust building and 
forging professional and personal relationships or ensuring capacity building and person-
nel continuity. Others are deemed less important in the context of Deltarhine, e.g. choos-
ing appropriate design parameters for legal agreements such as water treaties, or involving 
third parties as facilitators and mediators. Fourth, systematic differences are found between 
Dutch and German respondents regarding the importance of particular strategies, for exam-
ple Dutch respondents give preference to use financial incentives (side payments or ben-
efit sharing), while German respondents place more emphasis on regular introspection and 
evaluation. Fifth, there are differences between German and Dutch respondents when they 
assess whether specific strategies are indeed already employed in Deltarhine, with German 
respondents giving higher overall assessment scores. Sixth, respondents have indicated 
for some strategies that they are important or even crucial but rather not yet employed in 
Deltarhine, indicating the necessity to act, for example to ensure personnel capacity and 
continuity, exploiting policy windows or to finance transboundary institutions. Finally, 
respondents expressed their appreciation for the structured discussion of actor strategies. 
They indicated, that they were hardly using analytical or conceptual frameworks in their 
daily work and were interested to discuss the findings in joint Dutch–German discussions 
with their counterparts (beyond the scope of this study).

5.2  Dealing with shock events and long‑term changes in Deltarhine

The Deltarhine regime has been embedded in an evolving institutional, legal, politi-
cal, cultural, and socio-economic context, where domestic institutions were restructured, 
legal frameworks were redefined (with the introduction of the European Water Framework 
Directive), financial crises took socio-economic tolls and international relations between 
Germany and Netherlands continually improved over the past decades (Renner et al. 2018). 
Clustered in the six key dimensions, Table 4 lists relevant long-term changes and short-
term events that impacted on cross-border cooperation in Deltarhine since the 1990s. More 
information on the evolution of the Deltarhine regime and contextual factors is provided in 
the ESM, Table S3.

The assessment shows that the Deltarhine regime has displayed an impressive continu-
ity over the course of the past decades, demonstrating a remarkable resilience and adap-
tive capacity to long-term trends and short-term events, with an expanding scope as well 
as a steadily increasing intensity of cross-border cooperation since the 1990s. In separate 
publications, it has been shown and described how actors have dealt with regime changes 
(Renner et al. 2017, 2018) by using a variety of adaptive strategies over time, such as: (1) 
framing and idea development to adapt to different German and Dutch discourses as well 
as changing legal requirements such as the European Water Directives, (2) exploitation and 
manipulation of venues to deal with changing institutional and organizational frameworks 
in both countries (mergers, mandate changes), (3) the orchestration and management of 
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cross-border networks to deal with changing cultural attitudes and (rising) language barri-
ers and lastly recognizing and incidentally exploiting problem windows (floods) and win-
dows of opportunity (INTERREG) to advance and promote cross-border cooperation.

6  Discussion and conclusions

6.1  Pragmatic assessment framework complementing explanatory modelling

The developed assessment framework is intended to serve as a pragmatic assessment tool 
for researchers as well as practitioners to explore the available arsenal of actor strategies 
in international river basins. It is not intended as a comprehensive, explanatory model but 
rather as a simplified, conceptual tool serving the practical purpose of assessment and deci-
sion-making (Mollinga 2010, p. 5). Indeed from our findings, 2 major reasons can be dis-
cerned why it has proven problematic to establish comprehensive cause-effect relationships 
between explanatory factors on one hand and observations on how well a transboundary 
water regime might perform on the other hand.

First, there is a multitude of independent variables, i.e. explanatory factors (see extended 
Table S2, ESM), which greatly outnumber the dependent variables, such as measurements 
of regime effectiveness. From systems theory it is known that in complex systems, differ-
ent combinations of model variables can yield the same model results, resulting in equi-
finality (Von Bertalanffy 1964; Beven 2005). This is mirrored in the literature on trans-
boundary water management where authors have pointed out the large number of candidate 
explanations and subsequently the difficulties of transferring lessons of success or failure 
from one river basin to another (Bernauer 2002; Mostert 2005). Second, the availability 
of empirical data and information will in practice determine where to draw analytical and 
exploratory boundaries. Explanatory efforts will meet analytical limits, for example when 
‘drilling down’ analytically to the level of key individuals and their motivations, cognitions 
and specific strategies they employ (Bressers 2007). As Öjendahl, Earle et al. 2013) have 
remarked, it is difficult for outside researchers to study processes of transboundary water 
management in detail due to their opaqueness, especially in more intractable cases. For 
a researcher to get to know the inner workings of cross-border cooperation, for example 
to explore in detail the perceptions and negotiation strategies of actors or even key indi-
viduals, does not only demand considerable resources but also requires to be intensively 
inquisitive as to the point of becoming involuntarily a participant instead of an observer of 
cross-border cooperation.

Various authors have thus cautioned against simple transfer of experiences and policy 
recommendations from one international river basin to another (Bernauer 2002 and 2010; 
Lindemann 2008; Marty 2001; Mostert 2003; Verwijmeren and Wiering 2007; Schmeier 
2010), pointing the unique set of circumstances of each river basin, and some authors even 
doubting whether it is possible to develop a coherent analytical framework and to draw 
general inferences. At the same time, there is the increased urgency for the practitioners of 
international river basin management to go beyond a mere trial-and-error approach and to 
learn from the experience of others. The assessment framework used in this study is there-
fore seen as complementary to causal, explanatory modelling since it ‘translates’ a broad 
range of explanatory factors into action-oriented process and management strategies and 
serves as a ‘checklist’ and toolbox for practitioners to assess which strategies they could 
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employ, as well as to provide assistance and advice to policy and key decision-makers 
(Mollinga 2010).

6.2  Appraisal of the current assessment framework

In developing an assessment framework, we build on scientific and practitioners literature, 
anchoring the framework in social science theory on complex governance regimes as well 
as applying and testing the framework in the Dutch–German water regime of Deltarhine. 
Looking at the findings, several observations regarding the applicability and limitations of 
the current framework are provided:

Drawing an overall picture The six key dimensions allow to group and cluster a broad 
range of actor strategies by covering what has been called the micro- , meso- and macro-
levels of analysis in the socio-technical systems literature (Rotmans et  al. 2001, Dewulf 
et  al. 2009). Transboundary water management is at the macro-level shaped and formed 
by contextual characteristics, including long-term changes as well as shock events (as dis-
cussed in Sects. 4.2 and 5.2), with which actors must deal with using adaptive strategies 
and which sometimes can be purposefully exploited (Kingdon 1997). At the meso-level, 
we find multiple strategies to align goals and negotiate treaties, to formulate the rules of 
the game and build transboundary institutions as well as securing sufficient resources. At 
the micro-level, we finally see the behaviour of key individuals, decision-makers and prac-
titioners, and the entrepreneurial strategies they employ as central elements. Complement-
ing the assessment framework with the perspective and key dimension of leadership and 
entrepreneurship (Huitema and Meijerink 2009), as also earlier applied in Deltarhine (Ren-
ner and Meijerink 2018) has proven fruitful and necessary to draw an overall picture of 
cross-border cooperation.

Juggler’s metaphor Looking at the broad range of available strategies, there is an impor-
tant question, also raised by Bressers and Kuks (2013) and Gupta et al. (2010). Do all strat-
egies have equal weight? Are all strategies equally important in a particular river basin? 
An argument might be made, based on the broad range of factors and strategies supplied 
by the literature, that employing a broad range of actor strategies increases the chances 
and likelihood of progressing towards policy implementation and actual problem-solving 
in international river basins. The juggler’s metaphor, used by some authors (Van der Molen 
2011), seems apt to stress the importance of simultaneously pursuing multiple strategies as 
an essential characteristic of steering and managing cross-border cooperation. Application 
in the Deltarhine case indicates a broad practitioners’ appreciation of the comprehensive 
toolbox of strategies; however, clearly some strategies are assessed to be more important 
and crucial than others.

Perceptions of practitioners and key individuals The assessment framework allows to 
explore the perceptions of practitioners and key individuals in cross border cooperation 
which strategies they deem crucial and actively use in cross-border cooperation. It is inter-
esting and instructive to investigate what weighting and relative importance is assigned by 
actors and individuals to specific actor strategies. Do upstream and downstream countries 
for example have similar perceptions on the importance of using uncontested information 
or mutual confidence building? The results from Deltarhine show that there are different 
perceptions of specific strategies in cross-border cooperation between German and Dutch 
participants. These have been made explicit and interest has been expressed to discuss 
the findings in subsequent international meetings. Key individuals and practitioners are 
mostly unaccustomed to consciously reflect on strategies; they appear to apply mostly a 
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trial-and-error approach and ‘learning on the job’. They regarded the assessment frame-
work as valuable to structure their thought process and discussion with their counterparts.

Methodological appraisal Clearly, the assessment framework is work in progress and 
we learned from its application and testing in Deltarhine. On a general note, it was found 
that the strategies can be analysed and assessed in further detail if needed, see for example 
publications on specific design parameters of international water treaties (Schmeier et al. 
2015) or detailed negotiation strategies (Mostert 2005). However, such in-depth analysis of 
a particular river basin or cross-case comparisons is strongly dependent on the (often lim-
ited) availability of empirical data (Bernauer 2002). Furthermore, the individual scores for 
specific strategies could be aggregated into overall scores for the key dimensions, enabling 
cross-case comparisons. Using aggregated scores is tempting—but are the key dimensions 
and assessment criteria indeed independent of each other? Bressers and Kuks (2013, p. 
138) have argued that “key dimensions of governance regimes each form part of the con-
text of the others”, and that the apparent complexity of governance regimes does not only 
stem from the number of explanatory factors but also their interconnectedness and relation-
ships. Gupta et  al. (2010) in developing their assessment tool have also pointed out the 
interdependence, sometimes even tensions, between assessment criteria.

With these caveats in mind, it might be interesting to further explore actor strategies in 
cross-case comparisons of international river basins. However, in order to do so, we rec-
ognize the limitations of the methodology and qualitative scoring used in this single case 
study to map and document the perceptions of actors. For robust methodological fram-
ing and to compare actor strategies in different river basins, two suggestions are offered. 
First, make data collection, scoring and aggregation and subtraction procedures part of a 
research protocol and the overall assessment framework itself, in particular when compar-
ing between different international river basins and different venues of cross-border coop-
eration. Second, it is suggested to extend the 3–point scale in this case study and instead 
using more elaborate 5 or 7 point rating scales to generate interval data for further quantita-
tive analysis, aggregation and cross-case comparison. Respondents themselves indicated in 
some cases that five-scale scoring would provide more nuance and flexibility by assigning 
scores of 1, 5 and 2, 5.

Application of the framework in other international river basins The framework 
was applied and tested in a Dutch–German case study, essentially taking place in what 
Durth (1996) has called an integrated context, with the 2 neighbouring countries, 
Germany and the Netherlands, having similar cultural roots, common historical back-
ground, joint supranational European legal framework and a cooperative transboundary 
water regime (Renner et al. 2018). How would assessment of actor strategies work out 
in international river basins with non-integrated and non-democratic contexts, strong 
asymmetric power constellations and characterised by distrust between riparians? 
How could the assessment framework be used in river basins with a hydro-hegemon, 
as described by Zeitoun and Warner (2006)? Öjendal et  al. (2013) have for example 
pointed out that negotiations over securitised water resources are by definition not in 
the public domain and only limited and inferred observations will be possible. Based 
on our study, 2 reflections are offered: First, we strongly support the argument of Earle 
et  al. (2013) to involve practitioners in systematic review of experiences ‘from-the-
inside’ to complement ‘from-the-outside’ research by social scientists as it is crucial 
to document, probe and assess the strategies, that key individuals such as negotiators, 
conveners, delegation leaders, or mediators employ in opaque, non-integrated settings. 
Second, we suggest that the assessment framework can serve also in non-integrated 
and hydro-hegemony contexts as an instrument to open and facilitate dialogue between 
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riparian countries. Though distrust and unwillingness to engage in dialogue may ham-
per application, the framework nevertheless allows to map and analyse in a reasonably 
simple and structured manner the importance of particular strategies, for example what 
importance the different riparians assign to using uncontested information, crafting 
joint agreements, regularly monitor progress or obtaining commitment of key politi-
cians; and even more crucially, to separately document their perceptions on how these 
strategies are already actually used. This is key to juxtaposing and jointly discussing 
those perceptions as well as contrasting them with the actual track record of coopera-
tion. Alternatively and as mentioned earlier, the assessment framework can be put to 
use, for example by downstream countries as a ‘checklist’, to assess and coordinate 
their range of strategies on the national, regional and local level in order to engage and 
influence their riparian upstream counterparts.

6.3  Policy recommendations and opening dialogue in Deltarhine

This study focused on developing an assessment framework for actor strategies, and we 
are reluctant to provide general policy advice to avoid the fallacy of drawing hasty con-
clusions on a too narrow empirical basis and a limited number of respondents from the 
Deltarhine case. Therefore, only a few specific policy recommendations are provided 
for Deltarhine, in particular with a view towards the limited regime effectiveness in 
terms of problem-solving in the study area in the past 2 decades (Renner et al. 2018). 
The respondents are practitioners in the Dutch–German cross-border cooperation and 
have unanimously expressed their interest to open the dialogue with their counterparts 
to jointly discuss the findings and policy recommendations of this study, pointing to an 
open and trustful atmosphere between both riparian countries in the Deltarhine area:

• Address and implement strategies that are considered important or crucial but 
may not yet sufficiently used in Deltarhine, such as: making use of particular pol-
icy windows of opportunity and shock events (Table 4), designing and adequately 
financing transboundary institutions, ensuring personnel capacity and continuity, 
and nurturing commitment of politicians and key decision-makers.

• Discuss the marked differences in perceptions between individuals on the impor-
tance of particular strategies, such as the need and necessity for financing instru-
ments or getting the institutional design of transboundary organisations right.

• Reflect on the fact, that practitioners in Deltarhine attach less importance to (design 
parameters of) water treaties and formal transboundary agreements, than might be 
expected from the abundance of the broader scientific literature and practitioner’s 
guidelines.

• Explore the fact, that consistently higher assessment scores are assigned by the 
German upstream partners than the Dutch downstream partners to the actual usage 
of particular strategies (last column in Fig. 3), i.e. there are systematically different 
perceptions of strategies already being put to use in Deltarhine.

• Play the long-term game and continue the decade-long tradition of cross-border 
cooperation in Deltarhine marked by mutual confidence building and maintaining 
long-term personal and professional relationships over time.
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6.4  Connecting science and practice

In the literature and our empirical research in Deltarhine, we found ample evidence 
that scientific technical knowledge and information is applied in transboundary water 
management, for example when it comes to building hydrological models or devising 
technological infrastructure solutions. Surprisingly, there is less evidence that practi-
tioners use conceptual frameworks or tools derived from social sciences to assess and 
organise cross-border cooperation in international waters. It is therefore a fundamental 
challenge to put the rich body of social science literature to use (Armitage et al. 2015). 
Practice and action-oriented studies are in our view useful complements to practical 
hands-on experience, by not only providing policy recommendations for specific river 
basins, but also by stimulating practitioners to engage in action research and enabling 
them to use mental maps and conceptual frameworks, such as the assessment framework 
developed and used in this study, to deal with the layered complexity of transboundary 
water governance.
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