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It’s easy to throw something into the river,
but hard to get it out again.
Indian proverb
Surface water is like an opened heart.
Everyone has access to it.1
Interview N° 9

1

Original wording: Das Oberflächengewässer ist wie ein offenes Herz. Alle haben Zugang dazu.

To my sister, Lola

Preface

In a world with a growing population that demands more food and more water, the
question of how we use and protect the vital resource of water is fundamental. In a
world that is further facing the threat of an increase in temperature, which will
increase the pressure of water stress and water scarcity around the world, the question of how we use water sustainably is crucial.
I conducted the research that led to this book because I am interested in how
people use water as a resource and in how we can detect water contamination, what
measures exist to prevent this contamination at its source, and what solutions we
have once the pollution is in the world, i.e., in water. Moreover, I am interested in
how humans interact with each other when they face a water pollution problem. It
is the people who influence nature, often in a negative way. So it is the people who
have to work out ways together that reduce this negative influence and turn it into a
careful and sustained handling with nature and its resources.
This book therefore focuses on the interactions of collective actors who are
affected by water pollution and are supposed to deal with this environmental problem, in this case, the contamination of surface water with micro-pollutants.
Micro-pollutants are a relevant issue as we humans are constantly and increasingly producing them through our use of chemicals in our daily lives and the manufacturing processes of the goods we consume. The chemical substances emerging
from these actions are released to the environment, ending up in the water cycle.
One of the most inspiring aspects of my investigation of actor cooperation in
water quality management was the commitment of the people I spoke to. They had
all made water the focus of their work; they all took care of its good condition.
I want this book to be an inspiration as well for graduates and Ph.D. students
trying to find their way in the middle of their research, for practitioners of water
management looking for examples of effective water quality management, for
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scholars of common-pool resources wanting to gain insights into collective action
in a large-scale common-pool resource setting, for researchers applying Social
Network Analysis and looking for an exemplary application, and for anyone interested in managing the world’s most valuable resource, water.
Osnabrück, Germany
September 2019

Laura Mae Jacqueline Herzog
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About the Book

This book analyzes cooperation among actors involved in the management of a
specific common-pool resource problem: the pollution of the resource surface water.
It enhances theories on cooperation and collective action in common-pool resource
settings that until now have mainly focused on the maintenance and success of
cooperation but less so on its emergence. The book asks: Why do actors cooperate
in the management of a common-pool resource problem of over-appropriation?
Borrowing from studies on the severeness of a resource’s threat and theories of
the ecology of games framework (EGF) and the Advocacy Coalition Framework
(ACF) to make assumptions about the causes for cooperation, the present study
enriches common approaches of CPR theory. To structure the study of the social-
ecological system that surface water, its appropriators, and their rules-in-use form,
the research employs the social-ecological system framework (SESF) and tests its
range of applicability.
The study conceptualizes the social phenomenon of cooperation as consisting of
three different elements: actors’ joint goal, actors’ collaborative interactions, and
actors’ exchange of information. Actors collaborative interactions and their
exchange of information are each operationalized as actor networks. The research
assesses the factors triggering two actors to engage in collaborative interactions
through inferential network analysis, applying an exponential random graph model
(ERGM) technique. A descriptive social network analysis (SNA) examines the patterns of actors’ collaboration and information exchange networks and assesses the
explaining factors more thoroughly. Combined with a qualitative analysis of the
management processes’ contexts, these analyses enable the interpretation of the
model’s results.
The research applies the methodological approach to three cases of surface water
pollution management in three different sub-catchment areas of the river Rhine: the
Moselle basin, the Ruhr catchment area, and the Rhine at Basel.
The book is of interest for scholars of collective action, common-pool resources,
water management, and the ecology of games framework, for undergraduate and
graduate students keen on gaining a deeper understanding of a sound research
design, for students of public policy analysis, for researchers applying Social
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Network Analysis, for scientists who apply the social-ecological system framework
(SESF) in their research, and for practitioners in water quality management. More
precisely, the book offers the following insights for the respective interest group:
• Scholars working with the theory of the commons or researching on cooperation
in the context of environmental problems find an overview of the research field’s
evolution in Chap. 2, an applied conceptualization of cooperation in the context
of water quality management in Sect. 4.1, and a discussion about new insights to
this field of research in Sects. 7.1 and 7.4.
• Undergraduate and graduate students find useful insights on the superstructure
and the content of a neat research design, on the features of a mixed-method case
study design, and on the process of case study selection and the procedure of
gathering their own data in Chap. 3 and an overview of a research’s evaluation
criteria in Sect. 7.2.
• Scholars and students working with Social Network Analysis find an introduction
to this analytical method in Sect. 3.5. and its exemplary application in Sects. 4.2
and 5.1.
• Section 3.1 offers an overview of the key features of public policy analysis.
• Scholars applying the social-ecological system framework (SESF) get an insight
on the framework’s contribution to case study selection and actor identification
in case study research in Sects. 3.2, 3.3, and 3.4.
• Scholars researching on the threat of environmental problems and actors’ perception thereof find an exemplary study of actors’ perception of an environmental
problem and its implication for collective action in Sect. 5.2.
• Scholars of the ecology of games framework (EGF) are invited to follow the
identification of forums’ bridging and bonding capital in the context of water
quality management in Chap. 6.
• Scholars working on water management and water laws find their share in the
description of the European, the Swiss, the German, and the Luxembourgian
water legislation in the case study descriptions in Sect. 3.3 and in the overview
of stakeholders’ perception of water quality management in the Rhine basin in
Sect. 4.3.
• Practitioners of water management are invited to read Chaps. 5 and 6 that inform
on the specific contexts of water quality management in three regions of the
Rhine basin and the factors enhancing actor cooperation therein and the insights
for practitioners in Chap. 8.
The book finds that depending on the current stage of the actors’ management
process and actors’ cooperation therein, cooperation is triggered by different factors. At the beginning of actors’ cooperation within a CPR management process, the
actors’ perceptions of the problem matter. In the ongoing of the management process, the actors’ participation in the so-called forums enhances actors’ activity in
cooperation. Once cooperation in a CPR management process is established and
mature, the actors’ co-participation in these forums ensures the cooperation’s
consolidation.
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Apart from these “evolutionary” dynamics of cooperation, the study shows that
the actors’ affiliation to (a) the group of policy implementers and to (b) the same
territoriality matters as well. Point (a) reveals the mutual dependency of those realizing the solutions to the CPR problem at stake, while point (b) is of concern in
cross-border CPR management situations where actors from different jurisdictions
have to work together.
A further aspect shown to have influence on cooperation in a CPR problem situation is a supra-national legal guideline that explicitly demands the management of
the specific CPR problem. For the present case, this legal guideline is the European
Union’s Water Framework Directive (2000/60/EC) that requires the EU member
states to ameliorate the ecological and chemical status of the European water bodies.
Aside from cognitive factors at the early beginning of resource management, it is
mainly institutions that enable the long-lasting establishment of cooperation in CPR
problem settings in the Rhine basin.
The research project was part of the interdisciplinary research project
“CR21I1L_146336 CrossWater—Transboundary Micropollution Regulation in
Europe: The Definition of Appropriate Management Scales—An Interdisciplinary
Approach” that was funded by the Swiss National Science Foundation (SNF) and
the Luxembourg National Research Fund (FNR), 2014–2018.
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