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Abstract

River restoration initiatives are now widespread across the world. The research efforts
undertaken to support them are increasingly interdisciplinary, focusing on ecological but also
on societal issues. Based on a review of previous contributions, this chapter provides an
overview of research in human and social sciences in the field of river restoration. It
illustrates how, in three decades, such approaches have evolved and strengthened within the
restoration sciences. The scientific community working on societal issues has structured itself,
often regionally and circumstantially, to contribute to critically assess and improve

restoration policies and practices. Our scientific literature review highlights this research field
is structured within three thematic axes. 1) human-river interactions — especially perceptions
and practices of rivers - and how these interactions can be changed by restoration projects. 2)
critical analysis of political processes with a particular interest in governance and decision-
making, and a specific emphasis on the question of public participation in restoration projects.
3) evaluation of economic benefits of river restoration. All these scientific contributions on
societal issues are based on survey methods, documentary analysis or economic valuation,
which are introduced in dedicated inserts. Finally, we discuss how these research efforts and

diversity of researcher’s positions contribute to improve restoration approaches in practice.

1. Introduction

1.1. River restoration at the heart of river management policies

Faced with the ever-increasing impact of human activities on the environment, the biologist
E.O. Wilson (1992) announced, probably with much hope, the opening of an era of ecological
restoration in the 21st century. Although its scope and consequences may be a matter of
debate (Choi 2007; Sudding 2011), the realization of this hope seems to be currently
confirmed. In response to the observed degradation of ecosystems (Palmer et al. 2004; Steffen
et al. 2007; Cardinale et al. 2012), ecological restoration measures have become a structuring
element of environmental management policies in both developed and developing countries
(Aronson et al. 2006; Wortley et al. 2013). In the field of river management, they have been
actively deployed since the 1970s (Gore 1985; Boon et al. 1992) because of particularly

significant degradation resulting from the use of water and hydraulic installations, both old



and increasingly numerous (e.g. Dudgeon et al. 2005; Vérosmarty et al. 2010; Grizetti et al.
2017). Faced with significant water pollution and profound physical modifications of river
ecosystems, many countries, particularly western ones, have taken legislative and regulatory
measures to preserve or restore a certain environmental quality to rivers. These measures
consider, often in an integrated manner, physico-chemical, biological, and
hydromorphological issues (e.g. the US Clean Water Act, 1972; UK Water Act, 1973; French
Water Laws, 1992, 2006; EU Water Framework Directive, 2000; Australian Water Act,
2007). These legislative frameworks have provided a fertile ground for the multiplication of
restoration projects, as shown by several reviews conducted around the world (e.g. Bernhardt
et al. 2005; Nakamura et al. 2006; Brooks and Lake 2007; Morandi et al. 2017; Szatkiewicz et
al. 2018).

River restoration policies, whether at the legislative or technical level, are supported by
substantial interdisciplinary research efforts. Scientific work focused on the dynamics of
restoration research has shown a major increase in productivity, starting in the 1990s (Shields
et al. 2003; Ormerod 2004; Bennet et al. 2011; Smith et al. 2014; Wohl et al. 2015). This
increase in scientific research accompanies an increase in the number of projects implemented
(Bernhardt et al. 2005) and reflects the strength of science—management links in the field.
Applied work in ecology, hydrology, and hydromorphology (Palmer and Bernhardt 2006;
Vaughan et al. 2009; Wohl et al. 2015) has been carried out to better understand the
functioning of river systems and to assess their responses to restoration actions. As these
actions are often innovative, it is difficult to predict their effects, and adaptive approaches
based on monitoring are therefore generally preferred (Downs and Kondolf 2002). The
current thinking in the natural sciences — notably on the links between hydromorphological
structures and processes (Kondolf 2000), or between habitats and biodiversity (Palmer et al.
2010) — has been nourished as much as it has nourished ecological restoration practices
(Smith et al. 2014). Bradshaw (2002, p. 7) introduced “restoration as an acid test for ecology”
and thus emphasized the links between ecological restoration (practice) and restoration
ecology (science). While these special links have long led to the association of river
restoration with natural sciences, they have not prevented calls to broaden the spectrum of
disciplines involved in restoration approaches (Cairns 1995; Ormerod 2004; Palmer and
Bernhardt 2006; Wohl et al. 2015).

1.2. An evolution in the positioning of societal issues in debates on river restoration



Societal stakes® have always structured thinking in the field of restoration. Back in the 1990s,
Cairns (1995, p. 9) wrote that “ecological restoration must involve ecosocietal restoration.
This is the process of reexamining human society’s relationship with natural systems so that
repair and destruction can be balanced and, perhaps, restoration practices ultimately exceed
destruction practices”. This thinking is part of a more general movement questioning the
relationship between human and nature as it has been encompassed in modern Western
thought. This questioning, which has permeated society since the 1970s, is socio-cultural,
anthropological, and philosophical (Gobster and Hull 2000). It is sometimes championed by
natural science researchers who advocate a new ethics of nature (e.g. Jordan 111 2000; Clewell
and Aronson 2013). These ethics are based on the recognition of nature as having an intrinsic
value as much as they are based on observations of the degradation of this value by human
societies. They are formed at the point of convergence between conservationist movements
and scientific advances in the natural sciences. Human activities are characterized by the
natural sciences, often in terms of pressures; it is a time of guilt. The ultimate goal of
restoration projects is to return rivers to the good (pristine) state they were in before

degradation by human societies.

Very quickly, the original idea of the river’s return to a past state — what some authors have
called the myth of the return to Eden (e.g. Dufour and Piégay 2009) — was strongly criticized
for reasons mainly related to scientific uncertainties and technical feasibility, but also to
ethical positions. Restoration is certainly based on a new attitude towards rivers, but it must
also deal with reality, including the social and economic reality of its implementation. The
conceptualization of the Anthropocene is part of this evolution (Crutzen and Stoermer 2000).
Studies highlight the importance of both biophysical and societal contexts in the
implementation of actions. It is a time for pragmatism; leaders of restoration projects seek to
do the best that they can ecologically within a given context. This realization is accompanied
by a discussion of the concept of restoration and an evolution of its definitions (see Box 1).
As Wohl et al. (2005, p. 2) point out “because both technical and social constraints often
preclude “full” restoration of ecosystem structure and function, rehabilitation is sometimes
distinguished from restoration”. The concept of rehabilitation often carries the idea of a
relaxation of the restoration objectives and a redefinition of the references used to define these
objectives (Dufour and Piégay 2009). What is being restored? But above all, why is it being

restored? Restoration, which until now was guided by the intrinsic value of the river —

YIn this chapter, the adjective “societal” is used to refer to all work addressing the social, political, and economic
issues involved in river restoration.



embodied by concepts such as ecological integrity — is opening up to more instrumental

visions.

According to Palmer et al. (2014a), there has been a shift in ecological restoration from
ecological theory to utilitarian concerns. This utilitarian approach to restoration is rooted in a
more anthropocentric ethic, but paradoxically, it can also be instrumentalized to serve an eco-
centric ethic. The articulation of intrinsic and instrumental values is at work in restoration
approaches (Clewell and Aronson 2006). It is reinforced by the ever more pressing need to
justify often costly policies in the fluvial domain (e.g. Bernhardt et al. 2005; Nakamura et al.
2006; Brooks and Lake 2007). The ecological or hydromorphological quality of a river is no
longer justifiable as an end in itself, but must appear as a necessity with regard to the services
that the good state and biophysical functioning of a river can provide, or the risks burdening
societies in the case of non-action. This utilitarian vision is strongly based on the notion of
services that has developed since the 1990s (Costanza et al. 1997). It finds particular
resonance in the context of urban river restoration projects, which are highly constrained
socially, politically, and technically (Eden and Tunstall 2006; Bernhardt and Palmer 2007).
Moreover, it is largely in the context of urban ecology that the concept of “novel ecosystems”
emerges, which requires consideration of the hybrid character — both natural and artificial —
of the rivers to be restored (Francis 2014). The specificity of restoration in relation to other
management approaches can also be called into question, as Elliot (1982, p. 81) anticipated
when he denounced “faking nature”. Thus, there is a strong proximity between Martin’s
(2017) proposed definition of ecological restoration — considered as “the process of assisting
the recovery of a degraded, damaged, or destroyed ecosystem to reflect values regarded as
inherent in the ecosystem and to provide goods and services that people value” and Mitsch’s
definition of ecological engineering (2012, p. 5) — “defined as the design of sustainable

ecosystems that integrate human society with its natural environment for the benefit of both”.

Box 1 - River restoration: an “essentially contested concept”.

The debates — and often polemics (e.g. Normile 2010) — concerning what is and is not river
restoration are numerous (e.g. Roni and Beechie 2013; Wohl et al. 2015). These debates on
the definition of restoration have been fueled by the proliferation of concepts that are now
widely used in the literature such as “rehabilitation”, “renaturation”, “revitalization”,

“enhancement”, and “improvement”. If there is one certainty emerging from these debates,




it is that attempts to provide an unequivocal and definitive answer to the question “what is
restoration?” are doomed to failure. There has never been a consensus on definitions and
there certainly never will be. The concepts of restoration, rehabilitation, or renaturation are
“essentially contested concepts” (Gallie 1956, p. 169), that is to say, “concepts the proper
use of which inevitably involves endless disputes about their proper uses on the part of their
users”. The interest in the debates lies not in their conclusions, but in the debates
themselves and the ideas that emerge from them.

The definitions that have been used as references in the field of restoration show the
evolution of these debates. Initially conceived as techniques, the definitions raised ethical
questions as early as the 1990s and particularly questioned the hermetic separation between
human and nature (Table 1.1). According to Westling et al. (2014, p. 2614) “This
dichotomy is challenged, both by alternative theoretical frameworks arguing for the
relevance of natural-cultural hybrid models for restoration, and by pragmatic perspectives
that take restoration to be the balancing of ecological and human goals through
rehabilitating or enhancing landscapes, rather than seeking return to a redundant, historical
reference state”. The efforts of scientists and managers are now aimed at clarifying the
definitions of references and concepts such as ‘Lietbild’ (Kern 1992) or ‘guiding image’
(Palmer et al. 2005), to clarify the restoration objectives (Weber et al. 2018). In the
definition of these objectives, the tension between an ecocentric approach that emphasizes
the intrinsic value of the river and an anthropocentric approach carrying more utilitarian

arguments is notable (Dufour and Piégay 2009).

Table 1.1 — Definitions of river restoration selected from the international scientific

literature illustrating the place of societal issues in conceptual debates

NRC 1992, p. 18 “Restoration is defined as the return of an ecosystem to a close approximation of
its condition prior to disturbance. In restoration, ecological damage to the
resource is repaired. Both the structure and the functions of the ecosystem are
recreated.”

Stanford et al. 1996, p.  “The goal of river restoration should be to minimize human-mediated

393 constraints, thereby allowing natural re-expression of productive capacity. In
some, if not most, intensely regulated rivers, human-mediated constraints may
have progressed to the point that full re-expression of capacity is neither desired
nor possible. Nonetheless, the implication is that basic ecological principles
applied to rivers in a natural-cultural context can lead to restoration of
biodiversity and bioproduction in space and time; but, the constraints must be
removed, not mitigated.”

Downs and Thorpe “It is now widely recognised that river restoration in the sense of Cairns (1991)
— ‘The complete structural and functional return to a pre-disturbance state’— is




2000, p. 249-250 seldom feasible.” “Practical ‘river restoration’ is, in fact, an historically-
influenced exercise in environmental enhancement through morphological
modification. It is probably more accurate to refer to the approach as river
rehabilitation.”

Mclver and Starr 2001, “Ecological restoration can be defined as “the process of assisting the recovery

p. 15, citing SER and management of ecological integrity,” including a “critical range of

website variability in biodiversity, ecological processes and structures, regional and
historical context, and sustainable cultural practices.”

Wohl et al. 2005, p. 2 “We define ecological river restoration as assisting the recovery of ecological
integrity in a degraded watershed system by reestablishing the processes
necessary to support the natural ecosystem within a watershed. Because both
technical and social constraints often preclude ‘full’ restoration of ecosystem
structure and function, rehabilitation is sometimes distinguished from
restoration.”

Palmer and Allan 2006, “River restoration means repairing waterways that can no longer perform

p. 41-42 essential ecological and social functions such as mitigating floods, providing
clean drinking water, removing excessive levels of nutrients and sediments
before they choke coastal zones, and supporting fisheries and wildlife. Healthy
rivers and streams also enhance property values and are a hub for recreation.”

Chou 2016, p. 2 “river restoration means different things to different people. In terms of scale
and scope, it can be a complete structural and functional return to the pre-
disturbance state, a recovery of the partly functional and/or structural conditions
of rivers (i.e., rehabilitation), a recovery of the natural state of a river ecosystem
without really aiming at the pristine, pre-disturbance state (i.e., renaturalization),
or an improvement of the present state of rivers and their surrounding areas with
the intention of enhancing their ecological, social, economic or aesthetic features
(i.e., enhancement).”

Adhering to Chou’s (2016, p. 2) assertion that “river restoration means different things to

different people”, we adopt a relatively broad definition of restoration in this book. We do
not distinguish between some commonly used concepts such as restoration, rehabilitation,
renaturation, or revitalization actions. We consider as restoration any human intervention

on the river aimed at recovering a quality considered degraded or lost. This quality can be
perceived in terms of biodiversity, hydromorphological dynamics, physicochemical

parameters, landscape beauty, or even the possibility of recreational use.

No matter how you look at this evolution, it has certainly increased the attention paid to
societal issues in the field of restoration. Research in the humanities and social sciences has
contributed to this evolution by proposing new methods to measure the socio-economic
benefits that societies derive from restoration projects and also by analyzing the socio-
political processes at work in the implementation of projects. If the objectives of restoration
are no longer guided solely by a scientific conception of reference states, but also in response

to political choices concerning what rivers should be, a new space for debate is opened up,



particularly in respect to the questioning of decision-making. To the questions “why are we
restoring?” or “what are we restoring?” is added the question “who is restoring for whom?”
The work carried out in political ecology shows that new relationships of power are being
established within the frameworks for implementing restoration projects. As much as the
objectives of restoration, it is the political mechanisms leading to the definition of these
objectives that are at the heart of debates. Work on participation is essential, and questions the
place of scientific and technical expertise as much as that of other interests, be they economic

or more simple public interests.

1.3. What do we know about research on societal issues in the field of river restoration?

Although several reviews highlight the increasing place of societal issues within the scientific
work devoted to river restoration (Bennet et al. 2011; Smith et al. 2014; Wohl et al. 2015),
none of them have focused on a specific analysis of this research field. This introductory
chapter offers this analysis; without claiming to be exhaustive, it gives a broad overview of
the dynamics of work on the societal stakes of river restoration. 1) What is the magnitude of
these dynamics? How are they structured at the international level? The first part of the paper
looks at the way the scientific community is organized within the field. Particular attention is
paid to the way in which the work carried out by this community fits within the dynamics of
general research on river restoration, but also within work in human and social environmental
sciences. 2) The second part then analyzes the main directions taken by researchers working
on societal issues of restoration. What are the main problem areas that structure this field of
research? In which disciplines or epistemological traditions are they rooted? What are the
methodological approaches mobilized in the frameworks of the different projects? 3) Finally,
the third part is devoted to the operational commitment of researchers working on societal
themes. Do these researchers support the implementation of river restoration projects and

policies, and if so, how?

The literature review that we present here is based on a qualitative and quantitative analysis of
the body of international scientific articles devoted to river restoration. This body of literature
was retrieved from a search of the titles of articles listed in the Web of Science (WoS) using
the keywords river*, stream*, restor*, rehab*, renat*, and revit*. In total, this search
identified 1677 articles published between 1971 and 2019 by authors from about fifty

different countries. The content of these 1677 articles was analyzed and a subset of 121



publications specifically devoted to discussions of human and social sciences (HSS; e.g.
historical, philosophical, sociological, economic, geographical, and political) on the theme of
river restoration were identified. This collection of literature forms only a sample of the work
published in the field, particularly because it prioritizes international articles written in
English at the expense of national publications and books written in other languages.
Nevertheless, it allows an overview of the relevant publications, and by extension, of the
dynamics of HSS research in the field of river restoration. To this end, we base our analysis
on scientometric methods (Mingers and Leydesdorff 2015), coupled with lexical analysis

methods (Lebart et al. 1998) and content analysis (Berelson 1952) of the publications.

2. Genealogy of research on societal issues in river restoration

According to Palmer and Bernhardt (2006, p. 3) “the final research frontier is restoration
science that is informed by social science scholarship.” Addresses to the humanities and
social sciences to invest more in the field of river restoration are recurrent (e.g. Palmer and
Bernhardt 2006; Ormerod 2004; Wohl et al. 2015). However, it is sometimes difficult to know
which disciplines are expected to be involved, and what issues should be worked on. Bennet
et al. (2011, p. 4) present the “recognition and promotion of human, societal, or cultural
requirements for stream restoration” as a shift in restoration science, emphasizing the
importance of participation. Palmer and Bernhardt (2006, p. 4) refer to “cultural
anthropology, environmental education, landscape architecture and city planners” as “social
sciences”. Ormerod (2004, p. 548) refers to the “socio-economic sciences” with a more
explicit focus on economic approaches. All these authors address disciplinary contributions to
the field of restoration according to the modern dichotomy between the “human sciences” and
the “natural sciences” that is used to structure classical classifications in the scientific field.
Other distinctions could have been made; for example, the Frascati Manual separates the
“social sciences” (e.g. sociology, economics, psychology, geography) from the “humanities
and the arts” (e.g. philosophy, history) (OECD 2015, p. 59). These divisions are sometimes
inherited from schools of thought or institutional traditions that vary from one country to
another. They are sometimes overtaken by fields of research that are structured in an
interdisciplinary or even transdisciplinary manner. Many authors publishing on the societal
issues of river restoration belong to environmental studies institutes, not to humanities and
social sciences institutes. Epistemological positions are also rarely asserted in publications,

and it is often difficult to identify the disciplinary tradition to which the authors adhere.



The tendency to break away from disciplinary divisions must be interpreted in the light of the
epistemological evolutions that have marked the human and social sciences-based work on
environmental issues since the 1970s (e.g. Turner et al. 1994; Lester 1995; Hannigan 2006;
Castree et al. 2016). These developments, which have led in particular to the structuring of the
field of environmental humanities (Blanc and Demeulenaere 2017; Emmet and Nye 2017,
Heise et al. 2017), have made the disciplinary limits more labile. According to Emet and Nye
(2017, p. 4) “The environmental humanities have become a global intellectual movement that
reconceives the relationship between scientific and technical disciplines and the humanities,
which are essential to understanding and resolving dilemmas that have been created by

industrial society”.

The WoS bibliometric analysis shows that the journals in which such research is published are
very rarely humanities and social sciences journals (Figure 1.1). For the most part, studies on
societal aspects of restoration are published in journals with an environmental editorial line,
explicitly interdisciplinary and applied (e.g. Environmental Management; Journal of
Environmental Management; Ecology and Society) or water management (e.g. Water
Resources Research; Water Alternatives; River Research and Applications) journals. Journals
on environmental economics issues (e.g. Ecological Economics; Water Resources and
Economics) are the ones with the strongest disciplinary roots on the social science side. Much
work on economic or political issues is published in natural science journals (e.g.
Hydrobiologia, Journal of hydrology). Many societal issues have also been brought into the
field of restoration by researchers in the natural sciences. For example, as early as the 1990s,
it was the ecologist, J. Cairns (1995) who proposed the notion of “ecosocietal restoration”.
Certain research approaches, initially undertaken by researchers in ecology, hydrology or
hydromorphology, have largely contributed to placing societal issues at the center of thinking
(e.g. Wohl et al. 2005; Palmer and Bernhardt 2006; Dufour and Piégay 2009). This is the case
with the Long-Term Ecological Research (LTER), and then the Long-Term Socio-Ecological
Research Network (Redman et al. 2004; Wells and Douggil 2019), which have been important
steps in the emergence of more integrated approaches to restoration. This need to cross
disciplinary divides is expressed in another way in projects such as critical physical
geography, which pays “critical attention to relations of social power with deep knowledge of
a particular field of biophysical science or technology in the service of social and
environmental transformation” (Lave et al. 2014, p. 2).
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Figure 1.1 — Main international scientific journals in which research on societal issues of
river restoration is published (1992-2019)

3. A scientific community organized regionally and occasionally around
river restoration projects

A few years age, Smith et al. (2014, p. 253) wrote that “the integration of social science into
restoration is relatively rare”. Indeed, while research in the field of river restoration emerged
in the 1970s and grew significantly from the early 1990s, studies specifically focused on
societal issues only emerged in the 1990s and remained limited in number until the mid-2000s
(Figure 1.2). Although societal approaches still represent a minority of the published work in
the field of river restoration, it is a steadily growing minority. Over the decade 2010-2020,
work on the social, economic, or political stakes of restoration represented 10% of all
publications devoted to river restoration, whereas it represented only 5% in the 2000s and 2%
in the 1990s. The results of this work seem to be increasingly mobilized by the
interdisciplinary scientific community. According to WoS data, studies dedicated to societal
issues are cited almost as much as studies addressing other topics in restoration (2.4 vs. 2.6

annual citations).
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Figure 1.2 — Chronology of international scientific publications on societal issues in river
restoration

The first works on societal issues listed in the WoS date from the 1990s, with these being
published in Europe and the United States (e.g. Barendregt et al. 1992; Loomis 1996; Turner
and Boyer 1997). Over the entire period, 72% of all publications dedicated to social,
economic, and political issues were written by researchers from European and North
American institutions, with 36% being written by US researchers alone. However, societal
publications represent only 6% of all work in the field of river restoration published in the
USA (Figure 1.3). Some countries, which publish less in the field of restoration, are
proportionally more active on societal issues. This is the case for several European countries
including Spain, Switzerland, Norway, and to a lesser extent Germany, which have been
actively publishing since 2005. Studies published in Israel also give particular importance to
work in economics (e.g. Axelrad and Feinerman 2009; Becker and Friedler 2013).
Researchers from East Asian countries, whose first publications in the field of river
restoration date back to the mid-2000s (Nakamura and Tockner 2006), very quickly became
interested in societal issues (e.g. Tanaka 2006; Jia et al. 2010; Che et al. 2012). As a
proportion of the total work they publish on river restoration, some countries such as Taiwan,
South Korea, Japan, and China are among the most active on societal issues. In total, since the
early 1990s, more than 400 authors from 31 countries have contributed to publications on

societal issues in the field of river restoration.
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Figure 1.3 — Geography of international scientific publications on societal issues in river
restoration (1992-2019)

Despite publications from a large number of countries, there does not seem to be an
internationally structured scientific community around Humanities and Social Sciences.
While most of the publications listed in the WoS involve authors belonging to different
institutions, a minority are the result of international institutional cooperation. Scientific
communities do exist, but they are multifaceted and rather structured on national or even
regional scales. Sometimes it is more accurate to speak of scientific teams than communities.
While these teams contribute to the production of societal knowledge in the field of
restoration, they are often structured around broader or related research issues. Thus,
significant works on river restoration have been published by a network of researchers from
several English universities working on flooding and public perception issues (e.g. Tunstall et
al. 1999, 2000; Eden et al. 2000; Aberg and Tapsell 2013). Also, in Switzerland, in the canton
of Zurich, a scientific community specializing in public participation issues has produced
notable work in the field of river restoration (e.g. Schlapfer and Witzig 2006; Junker and
Buchecker 2008; Seidl and Stauffacher 2013). The dynamics of regionalized research often

seem temporary. Several researchers, whose work is now a reference in the field, have only



had a momentary commitment to restoration issues (e.g. Buijs 2009; Pahl-Wostl 2006; Junker
and Buchecker 2008). Out of more than 400 identified authors, less than one tenth have
participated in multiple publications on the topic of river restoration.

The ad hoc nature of scientific commitments can be explained (in addition to deeper reasons
linked to the increasingly precarious financing of international research and consequently the
turnover of personnel) by the fact that research is often conducted in connection with the
implementation of fixed-duration restoration projects. The bibliometric analysis identified
more than a hundred rivers for which research was undertaken on societal issues related to the
implementation of restoration projects (Figure 1.4). Some of these projects are known mainly
through these societal studies. For example, in South Korea, several research teams (notably
attached to universities in Seoul Province) have worked on the social, economic, and political
evaluation of the restoration of the Cheonggyecheon and Anyancheon rivers, two rivers that
are now emblematic of urban restoration (e.g. Lee et al. 2016; Kim et al. 2017). In Israel and
the Palestinian Territories, it is economists who have published scientific literature on
restoration projects on the Yargon, Jordan, and Kishon rivers (e.g. Becker et al. 2014; Garcia
et al. 2016). Societal research has also focused on emblematic river restoration projects
conducted on major rivers such as the Rhine (e.g. Buijs 2009), Danube (e.g. Bliem et al.
2012), Colorado (e.g. Bark et al. 2016), Sacramento (e.g. Golet et al. 2006), and Kissimmee
(e.g. Chen et al. 2016). It is often in the context of such projects that an interdisciplinary
culture is forged. In France, several studies on the social and political issues involved in the
restoration of the Rhéne (e.g. Barthélémy and Armani 2015; Guerrin 2015) were developed as
part of a global approach to long-term socio-ecological research (Lamouroux et al. 2015;
Thorel et al. 2018). Similarly, research on the Cole River and Skerne River (Tunstall et al.
1999; Eden and Tunstall 2006; Aberg and Tapsell 2013) in the United Kingdom was

undertaken as part of an interdisciplinary European project (Holmes and Nielsen 1998).
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Figure 1.4. — Map of the study sites of international research publications on societal
issues in river restoration (1992-2019)

4. A Research field structured according to three thematic axes

Among the publications in the field of river restoration, those devoted to societal issues are
distinguished by a specific lexicon (Figure 1.5). The qualitative analysis of these publications
makes it possible to reduce the apparent thematic diversity and to schematically draw three
main lines of research. 1) The first brings together research on human-river interactions. The
public’s environmental perceptions and preferences as well as social practices are often
central to this first corpus of 53 publications. Analysis of the different links that individuals
have with rivers, of their consideration within the framework of projects or the way they are
impacted by restoration measures, constitutes a first important challenge for researchers. 2) A
second thematic corpus, composed of 38 publications, focuses more specifically on the
political issues raised by the implementation of restoration projects. The analysis of
governance and the roles played by the different actors involved in restoration projects
structures the work in this corpus. In particular, the issue of public participation is at the heart
of much of the work. 3) Finally, economic approaches structure a third problematic corpus
consisting of 66 articles. Economic evaluations of restoration projects, sometimes based on
cost-benefit analyses, are central to this work. Notably, strong methodological attention is
paid to the evaluation of non-market ecosystem services restored by restoration projects.
These different thematic fields are not independent. Understanding environmental

perceptions, for example, is often a first step in the political analysis of conflicts between



actors. Similarly, the assessment of economic benefits, as well as the political analysis of
opinions regarding restoration projects, often depends on the preferences of certain categories
of stakeholders for different river states. Numerous publications therefore contribute to the

advancement of knowledge within several thematic fields.
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Figure 1.5 — A lexicon specific to international scientific publications on the societal

stakes in river restoration.

4.1. Understanding human-river interactions in the context of river restoration

Since the first works published on human-river interactions in the context of restoration in the
early 2000s (e.g. Tunstall et al. 2000; Connelly et al. 2002; Piégay et al. 2005), a significant
proportion of the publications in the corpus have dealt with this theme (Figure 1.6). These
contributions are most often part of a constructivist conception of nature that posits that
human is a stakeholder in the elaboration of the reality in which he intervenes; reality is seen
as a mentally constructed representation (Moscovici 2001; Dunlap et al. 2002). The

implications of this conception are important in the field of environmental action. Since the



river is no longer considered as an intangible reality, it is necessary to make room for the
plurality of the modes of understanding in order to define the objectives and modalities of
action. This is all the more true in the field of restoration, where determination of the
reference — which can be defined as an approximation of the desirable state of the river, a
standard chosen from several possible alternative states (Le Floc’h and Aronson 1995) —
appears to be an eminently subjective value-laden activity (Hull and Robertson 2000);
restoration is not only a scientific exercise based on rational criteria (Davis and Slobodkin
2004). Anchored in this epistemology, several research studies focused on the dynamics of

human-river interaction within the framework of restoration projects.
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Figure 1.6 — A lexicon specific to international scientific publications dealing with

human-river interactions in the context of restoration.

4.1.1. A broad public at the heart of the debate to characterize society’s support for

river restoration projects



The majority of publications focus on the relationships that the “public” — “inhabitants”,
“residents” or simply “people” or “citizens” — have with restored or to be restored rivers (e.g.
Larned et al. 2006; Weber and Stewart 2009; Hong et al. 2019), notably through survey
approaches (see Box 2). These designations generally refer to all people making up society,
regardless of the relationship they may have with the river. Within this population, local
people (local residents) occupy a special place insofar as they live within the confines of the
river (Tunstall et al. 2000; Seidl and Stauffacher 2013; Westling et al. 2014). Proximity to the
river is also a subject of discussion in the definition of local. From what distance is one
concerned by a river restoration project? Are the expectations the same whether one lives near
or far? These are questions raised by Soto-Montes de Oca and Ramirez-Fuentes (2019),
whose objective was to evaluate the benefits of restoration perceived by inhabitants according
to their proximity of residence to the Atoyac River (Mexico). This study shows that more than
the distance of residence, it is the frequency of use of the river that determines the interest in
its restoration. River users, whether residents or non-residents, are the focus of a number of
scientific works (e.g. Polizzi et al. 2015; Deffner and Haas 2018; Zingraff-Hamed 2018).
Generally speaking, publications dealing with human-river relationships often consider these
different categories of stakeholders as forming public opinion and participating in political
life, and through their positions, guiding the modalities of public action, and therefore,
restoration projects. There are many publications linking the question of the relationship to
the river to political issues (e.g. Junker et al. 2007; Davenport et al. 2010; Barthélémy and
Armani 2015; Fox et al. 2017). The challenge underlying these publications is to understand
how, in the context of projects, the relationships that local societies have with a river can give
rise to support or opposition to its restoration. They sometimes position themselves ahead of
projects to determine and anticipate, among the diversity of forms of relationships with the
river, those that can help to ensure the adhesion of residents to the restoration project (e.g.
Buijs 2009. They can also be located after projects to assess the degree of satisfaction or
dissatisfaction with the changes that projects have brought about in terms of the links that
residents have established with the river, or that they have established with each other around
the river (e.g. Buijs 2009, Verbrugge and Van den Born 2018). In particular, Buijs (2009) has
shown, through the case of the restoration of the Rhine (Netherlands), that opposition to
restoration projects generally responds to questioning of the foundations of people’s
attachment to the river.



4.1.2. Approaches focused on the values associated with rivers

To understand the relationship that the general public has with rivers, publications use
different notions such as “perception”, “preference”, “attitude”, or “attachment” to the
environment. Each of these notions has its own definition, sometimes changing (Table 1.2);
however, they all reflect the values and attachments that individuals have with rivers.
Although such values have long been excluded from environmental action, their essential role
“as rational motivators for the public to become involved and to voice their concern” (Vining
2000 p. 145), is now well recognized. The assumption is that individuals are more attentive to

environments they care about and are more willing to protect them.

Table 1.2. How are the notions of “perception”, “attitude”, and “place attachment”

defined in the literature on societal issues in river restoration?

Perception Although the notion of perception is often used in the field of river restoration, it is rarely
defined in publications. Its epistemology is difficult to establish with certainty across
different studies. However, the use made of it by authors leads to its inclusion in the field
of “environmental perception” studies, which since the 1970s have been positioned at the
intersection of different disciplines such as geography, psychology, sociology, or
anthropology (Saarinen and Sell 1980). According to Zube (1999, p. 214) “Environmental
perception has commonly been defined as awareness of, or feelings about, the
environment”. It is also “the act of apprehending the environment by the senses”. It is on
this apprehension of river landscapes or the elements that constitute them that several
studies in the field of restoration have focused (e.g. Piégay et al. 2005; Junker and

Bucheker 2008; Seidl and Stauffacher 2013; Aberg and Tapsell 2013), with numerous
works being specifically anchored in the field of “landscape perceptions” (Zube et al.
1982). Most are interested in “perceived landscape value” through different criteria such
as aesthetics, naturalness, biodiversity, or ecosystem services. Other work is more
detached from the landscape approach. Perception is then a mental construction as much
as an act of sensory experience. This is the approach that seems to be defended in works
focusing on the perception of environmental problems (e.g. Pahl-Wostl 2006; Alam 2011)
or flood risk (e.g. Buijs 2009; Chou 2016). Behind the term perception is the idea of
subjective evaluation, as Jahnig et al. (2011) explain when they compare the subjectivity
of perception and the objectivity of scientific knowledge in the evaluation of restoration
success. Although differences in the ways of perceiving reality may be certain, the
hierarchy implied by the objective-subjective opposition is debatable. A number of works
use the notion of perception in a more common sense, as being synonymous with opinion
regarding project implementation (e.g. Davenport 2010; Feng et al. 2015). In some studies,
a strong link is established between perception and attitude (e.g. Alam 2011; Aberg and
Tapsell 2013; Deffner and Haas 2018). Knowing environmental perceptions would allow a
better understanding of the support or opposition of certain categories of stakeholders to
river restoration projects.

Attitude The origin of the notion of attitude in the environmental field is to be found in
psychological work (Kaiser et al. 1999). According to Gifford and Sussman (2012, p. 65)
an “attitude is a latent construct mentally attached to a concrete or abstract object”.
Attitude would thus be distinguished from perception, which has a more sensory origin. It
would also have a more direct link to behavior (Kaiser et al. 1999). It must be noted that,
like the notion of perception, that of attitude is rarely defined or referenced in work carried
out in the field of river restoration. It is often invoked in a generic sense synonymous with
an opinion or perception of the restoration project and its conduct or effects (e.g. Tunstall




et al. 2000; Purcell et al. 2002; Chin et al. 2005; Buijs 2009; Alam 2011). Support and
opposition to restoration are sometimes defined as attitudes (e.g. Feng et al. 2015; Chou
2016). For example, Heldt et al. (2016, p. 5) speak of “positive”, “neutral” or “negative”
attitudes towards projects.

Place Born out of research on “people place relationships” (Lewicka 2011), the notion of “place

attachment attachment” is mobilized by various social science disciplines, including psychology,
sociology, and human geography. Although ancient, this notion appears relatively recently
in the field of river restoration (e.g. Buijs 2009; Alam 2011; Fox et al. 2016; Verbrugge
and Van den Born 2018). “In general, place attachment is defined as an affective bond or
link between people and specific places” (Hidalgho and Hernandez 2001). As Alam (2011,
p. 637) reminds us, the definition of the notion of place attachment is not really stabilized
and has many synonyms. For Buijs (2009, p. 2681), “place attachment” is, along with
“place identity” and “place dependency”, one of the dimensions of the “sense of place”.
Verbrugge and Van den Born (2018, p. 242) propose a different perspective, presenting
“place identity, place dependence, social bonding, and narrative bonding” as the four
dimensions of place attachment. These authors also suggest that “place of attachment” is a
dimension of the public’s perception of restoration. This was not the case for Fox et al.
(2016), who spoke of “attachment to landscapes™ to define the place of attachment and
established a stronger synonymy with the field of landscape perception, which also gives
an important role to places. The specificity of the notion of place attachment would then
be mainly attributable to the central place given to emotions and the affective dimension.
Verbrugge and Van Den Born (2018, p. 241) speak of “emotional connections to place” in
their definition of the concept.

In order to grasp human-river relationships, many publications give an important place to
“landscape” or “riverscape”. Landscape is defined as the sensitive side of the environment.
Landscape perception is the mechanism by which individuals perceive ecological processes
and the state of ecosystems. As such, landscape experience cannot be neglected in
environmental action (Nassauer 1992; Gobster et al. 2007). Nevertheless, societal approaches
to river restoration mobilize the landscape in a variety of ways. Some authors use it to
highlight the cultural and historical anchoring of the relationship between residents and rivers
that guides — or should guide — restoration projects (e.g. Fox et al. 2017; An and Lee 2019).
Other researchers use the landscape to collect preferences towards different restoration
scenarios (e.g. Junker and Buchecker 2008) or different river states according to their
morphology or ecology (e.g. Piégay et al. 2005; McCormick et al. 2015). The landscape
approach is also used to understand the impact of a restoration project on the relationship of
riverside residents. In this respect, the work carried out in the United Kingdom by Aberg and
Tapsell (2013) on the Skerne river, or by Westling et al. (2014) on the Dearne river, are
particularly interesting; they are perfect examples of the impact that a restoration project can
have on perceptions of river landscapes, both aesthetically and in terms of recreational
practices. These works also present the original aspect of following-up human—river
relationships over the long term. In this respect, they stress the importance of understanding
the temporal dynamics at play in the construction of such relationships. These relationships



have a history, sometimes ancient, and evolve slowly, sometimes on the scale of several

generations.

4.1.3. Practices supposed to guide the values associated with rivers

Although landscape perceptions are often at the heart of studies relating to human-river
interactions, a significant part of the literature also focuses on the river-based activities that
individuals engage in. These studies are often based on the idea that practices influence
perceptions of the river, and therefore perceptions of restoration. In particular, a study on
several urban rivers in the United Kingdom by Tunstall et al. (2000) showed that while most
residents evaluate restoration projects very positively, particularly because of better access to
the river banks and more recreational opportunities, some people are more nuanced. For
example, anglers may denounce the degradation of fish resources following restoration, both
in quantity and quality. Restoration projects may also create opportunities to renew practices
between residents and their river, especially recreational ones, and increase the value they
assign to it (e.g. Loomis 2002). Studies often show that the easier access provided by
restoration projects contributes to intensifying or even creating new activities and attachments
to rivers (e.g. Westling et al. 2014). These studies show that the diversity of links established
between residents and rivers forges diverse expectations with regard to restoration actions.
They also demonstrate that a restoration project will first be a political project, before being a
technical one. This political project implies discussing both the diversity of links to the river
and the diversity of expectations when defining restoration objectives (Wohl et al. 2005;
Baker et al. 2014).

Box 2 - The field survey: a structuring method for many societal approaches in the

field of river restoration

Surveys are the founding methods for HSS (see Bickman and Rog 2009; Gideon 2012). The
first surveys in the field of river restoration date from the late 1990s and were conducted as
part of economic studies (e.g. Loomis 1996; Loomis et al. 2000). They were quickly
mobilized to develop studies on social and political issues (e.g. Tunstall et al. 2000; Purcell
et al. 2002).

The majority of survey-based studies focus on the general public (Figure 1.7). They often




target residents of a neighborhood or town near to a restored river site (e.g., Tunstall et al.
2000; Perni et al. 2012; Seidl and Stauffacher 2013; Hong et al. 2019). They are also
interested in the users and visitors of the sites, whether or not they are residents (e.g. Loomis
2002; Becker and Friedler 2013; Kim et al. 2017; Deffner and Haase 2018). These surveys
are particularly used to evaluate the economic, recreational, or landscape benefits of a
restoration project. They are also deployed to provide information for restoration policies on
the relationships that a regional or national population has with rivers or river management
(e.g. Piegay et al. 2005; Junker and Buchecker 2008). The surveys also focus on specific
categories of the population, whose role in the restoration process is considered to be
specific. They are identified as project stakeholders, actors, participants, or interest groups.
The definition of these categories is often debated, and survey work can help inform such
discussions (e.g. Tanaka 2006; Junker et al. 2007). Political studies are mainly based on
surveys targeting elected officials and staff of public institutions, leaders of environmental
or citizen associations, economic players, and scientists. The objective of these studies is to
understand the position of the various stakeholders with regard to restoration approaches,
but also the interactions between the stakeholders, their power relationships, and the
conflicts or agreements that may be generated by the implementation of restoration projects
(e.g. Junker et al. 2007; Lave et al. 2010; Heldt et al. 2016; Druschke et al. 2017).
Stakeholders are also surveyed as part of the assessment of restoration projects (which is not
guided by HSS questions, although they can feed them). These surveys, carried out by
environmental scientists, are intended to gather factual information on the restoration
practices implemented and on the evaluation of their effects from a biophysical point of
view (e.g. Bash and Ryan 2002; Bernhardt et al. 2007; Kail et al. 2007).
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Economic operators
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Figure 1.7 — Main categories of respondents targeted by surveys on the societal issues




of river restoration.

This diversity of survey approaches is addressed by a variety of methods (Figure 1.8). Most
of these are on-site surveys, interviews, and questionnaires, conducted face-to-face with
respondents. However, several studies used other survey methods such as telephone, mail, or
internet surveys. These different modes of survey administration, which are less developed,
are used in questionnaire-based surveys because they often make it possible to reach a larger
number of respondents (e.g. Loomis 1996; Buijs 2009; Bliem et al. 2012). For example,
most economic studies use questionnaires for contingency evaluations that rely on the
willingness to pay (e.g. Loomis 1996; Lee 2012; Kim et al. 2018), and then make
quantitative analyses of their data. Studies on social practices and perceptions also utilize
questionnaires, sometimes coupled with interviews (e.g. Tunstall et al. 2000; Buijs 2009;
Aberg and Tapsell 2013; Deffner and Haase 2018), and sometimes using specific survey
methods such as photo-questionnaires (e.g. Piegay et al. 2005; Junker and Buchecker 2008;
McCormick et al. 2015) or photo-based interviews (e.g. Westling et al. 2014). Social
approaches also give room for in-depth interviews. The latter, and to a lesser extent
observation methods, are the dominant methods supporting policy analysis (e.g. Tanaka
2006; Barthélémy and Armani 2015; Heldt et al. 2016; Druschke et al. 2017). Analyses of
interview data are most often qualitative. They enable us to understand the complexity of the
actors’ roles and governance processes. Political and social studies often combine
observations, interviews, and questionnaires (e.g. Junker and Buchecher 2007; Lave et al.
2010). Focus group interviews are rarely used as methods per se (e.g. Fox et al. 2017), but
are often used to prepare the implementation of a questionnaire, particularly in economic
studies (e.g. Loomis 2002; Kenney et al. 2012; Kim et al. 2018).
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Figure 1.8 — Main methods used in surveys of societal issues in river restoration

4.2. Studying the political stakes of river restoration

The first studies addressing the political dimension of river restoration were published in the
2000s, often in connection with analysis of the effects of restoration on human-river
interactions (e.g. Tunstall et al. 2000; Connelly et al. 2002; Junker et al. 2007). They often
involve both survey methods and literature reviews (see Box 3), and are based on the idea that
environmental policies are the result of power plays between different interests (Baker and
Eckerberg 2013). In fact, many policy approaches to river restoration are devoted to the issue
of arbitration between different interests involved in decision-making. Which restoration
objectives should be prioritized? How to intervene? On which sites should we prioritize
action? The answers to these questions probably vary according to the actors questioned and
the governance methods adopted for the project, but also more broadly according to the
territorial context in which the project takes place. Thus, behind seemingly technical issues
there are in fact significant and influential social and political processes that are at the heart of
political approaches to restoration. For Light and Higgs (1996), the political stakes of
restoration can be approached from two perspectives, often complementary. The first relates
to the choices that are made, the reasons why they are made, and the manner in which they are
made, and is referred to as “politics in restoration”. In the field of river restoration, there are
therefore many publications related to governance and stakeholder participation. The second
approach is the “politics of restoration”. It brings together work that looks at the way in which
restoration approaches fit into further political, social, and economic mechanisms beyond the

immediate realm. These two approaches examine the value of restoration policy (Light and



Higgs 1996), questioning what is a “good” or “bad” restoration project, particularly from the
perspective of legitimacy (who makes the decisions and in what capacity?) or equity (are the
decisions fair and made in the name of the common good?).
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Figure 1.9 — Lexicon specific to international scientific publications dealing with the

political stakes of river restoration

4.2.1. A focus on stakeholders of river restoration: the participatory approach

According to Szatkiewicz et al. (2018), in Europe “52% of the projects analyzed have been
designed and implemented without the participation of local Stakeholders”. Whether actively
or passively concerned by a decision, the individuals or collectives (group or organization)
that make up society nevertheless have interests that may be positively or negatively affected
by its execution (or non-execution). These interests often determine their relationship to the
river and their stance on restoration. In policy approaches to river restoration, stakeholders are

at the heart of the discussion (Figure 1.9), and the question is often to determine which river



restoration stakeholders are or should be involved in decision-making (Junker et al. 2007).
Political approaches to river restoration are often strongly biased towards broad participation.
According to various authors, the river restoration decision, as well as its evaluation, is best
made collectively (Jahnig et al. 2011; Deffner and Haase 2018). This positioning places river
restoration at the center of a democratic debate. Indeed, it considers that a restoration project,
insofar as it creates value (Light and Higgs 1996), must produce a value that is shared or at
least collectively debated if the project is to have relevance and social legitimacy (Deffner and
Haase 2018). The river is considered a common good around which a “community”
gravitates. This community is made up of individuals who often have different or even
divergent interests, but who come together around a shared project. By placing the democratic
issue at the heart of restoration, political approaches make the river a tool for living together.
In this sense, political action cannot be taken independently of the social and cultural contexts

in which it takes place.

The form of the democratic debate is also at the center of considerations; representative
democracy giving expert groups legitimacy to act is questioned. More and more authors are
placing participatory approaches at the center of their work and considering the involvement
of different stakeholders in the project; they approach the political dimension of river
restoration from a governance perspective. According to Mansourian (2017, p. 402),
“governance determines who takes decisions, and how these decisions are made and applied”.
Some of these studies are interested in the satisfaction — or dissatisfaction — of stakeholders
regarding the degree and manner in which they were involved in the project (Junker et al.
2007; Heldt et al. 2016). Others propose a monitoring of governance, and analyze, often in a
critical manner, the way in which the interplay of actors within the loop has been able to
influence decisions (Tanaka 2006; Lee and Choi 2012; Hong and Chun 2018). Thus, within
the framework of the restoration of the Anyangcheon River in Seoul (South Korea), Hong and
Chun (2018) were able to highlight power asymmetries between the different stakeholders of
the project that contributed to prioritizing, in the choice of restoration objectives, scientific
values to the detriment of non-scientific values such as cultural, aesthetic, social, or
educational ones. The importance of the leadership of certain stakeholders — endowed with
varied influence and capacity — for driving the concretization and orientation of projects is
often mentioned (Lee and Choi 2012; Barthélémy and Armani 2015).



4.2.2. River restoration at the heart of power relationships: between conflict analysis

and critical approaches

Several policy researches in the field of restoration offer analyses of power relations and
conflicts related to project implementation. In particular, they seek to highlight the hidden
tensions that result from the socio-political processes that animate and define the social
situation. The political ecology field of research (e.g. Doyle et al. 2015; Sneddon et al. 2017;
Drouineau et al. 2018), whose ambition is to study power relations (Benjaminsen and
Svarstad 2019, p. 392), has particularly invested in these critical approaches, “questioning of
the role and status of powerful actors as well as of what is taken for granted in leading
discourses on environment and development”. These approaches, politically committed to a
fairer and more sustainable organization of society, bring a particular color to the thinking on
river restoration, being rather driven by an environmentalist commitment. For example, a
special place is given to local communities in the tradition of post-colonial studies (e.g. Fox et
al. 2017; Woelfle-Erskine 2017). These communities arouse a strong interest because of the
original and ancestral links they have forged with rivers, and paradoxically, because of the
small weight they are generally able to have in the decision-making process in the face of
more powerful institutional, political, or economic actors. Their involvement raises issues of
cultural recognition and preservation of traditions and worldviews. Contributions in political
economy have also made achievements in the field of river restoration (e.g. Lave et al. 2010;
Lave 2016). They have shown, for example, how neo-liberal logics have guided restoration
practices in the United States by favoring the private sector in the production of expertise and

promoting the creation of new markets related to ecosystem services (Lave et al. 2010).

Beyond the latent power balances, many publications also analyze restoration projects from
the perspective of open conflicts, or at least the opposition they generate. These oppositions
are particularly strong regarding certain restoration measures. Projects for restoring
continuity, particularly dam removal, which generally result in major upheavals to landscapes
and practices, appear to be the most controversial. These projects are therefore at the center of
many political analyses (Figure 1.10) (e.g. Druschke et al. 2017; Sneddon et al. 2017,
Drouineau et al. 2018).
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Figure 1.10 — Restoration measures tackled in scientific publications on the social,

political or economical issues of river restoration.

While particular attention is paid to opposition to restoration, many of the works also focus on

public support for the projects (Table 1.3). According to Junker et al. (2007), the primary

objective of restoration — to increase the natural and ecological quality of rivers — would

generally be a matter of consensus among the general public. Faced with the complexity of

the socio-economic issues generally raised by restoration projects, this positive view of

restoration approaches deserves to be highlighted.

Table 1.3. How are the notions of “expectation”, “support”, and “acceptance” defined in

the literature on societal issues in river restoration?

Expectation

The notion of expectation is rarely discussed and often used in a generic sense as “the
action or fact of anticipating or foreseeing something” (OED 2020). In the context of
restoration, this foresight often concerns the way a project is conducted or the results it
should have. Expectations are a priori positive. They are based on what people,
practitioners (e.g. Chen et al. 2017) or the public (e.g. Junker and Buchecker 2008;
Tunstall et al. 2000) imagine and want in relation to the river. Contrary to the notions of
perception or attitude that most often refer to existing objects or phenomena, the notion of
expectation requires projection, and is mobilized in pre-restoration phase to nurture the
restoration project (e.g. Aberg and Tapsel 2013). This does not prevent from also looking
at how the project has met these initial expectations, which is then more a matter of
studying satisfaction. Satisfaction can be a criterion of success. Conversely,
disappointment is a significant risk in the case of river restoration projects (e.g. Tunstall et
al. 2000). This is all the more true since such a project can not only reveal latent
expectations, but can also generate new ones. Expectations can change over time and
through the stages of a project.




Support The notion of support is most often used in the scientific literature in a common sense. It is
the support that certain categories of stakeholders bring to a restoration project. The
perspective is political. It is generally the “public support” that is at the center of analyses
(e.g. Connelly et al. 2002; Schlapfer and Witzig 2006; Buijs 2009). As with the notion of
willingness, the intensity associated with the use of the notion of support can vary widely,
from accepting an action to publicly encouraging and defending it. Beyond the evaluation
of project support, the various studies in the field of restoration seek to understand its
determinants. The notion of support is thus often backed up by notions of perception or
attitude, to understand the reasons why certain stakeholders or certain categories of
stakeholders support or oppose restoration (e.g. Tanaka 2006; Schl&pfer and Witzig 2006;
Buijs 2009). For some authors, this analysis can help target environmental education
approaches and build public support (e.g. Chin et al. 2008; Chen and Cho 2019), whereas
for others, it is more the debating of different opinions in a participatory perspective that
will help build support for restoration (e.g. Junker et al. 2007).

Acceptance According to Depraz (2005), the notion of acceptance has its roots in German social
psychology. This may explain why, in the scientific literature on river restoration, its use is
highly standardized in Germany (e.g. Heldt et al. 2016; Zingraff-Hamed et al. 2018;
Deffner and haase 2018) and Switzerland (e.g. Junker and Buchecker 2008; Schélpfer and
Wtitzig 2006; Seidl and Stauffacher 2013). A generic definition of acceptance is “the
action or fact of receiving something favorably” (OED 2020), and the concept of
acceptance is a form of agreement. According to Heldt et al. (2016, p. 1052-1053) “It is
highly important to understand that acceptance is not a stable property that can either be
present or not”. Acceptance appears to be a process that is built particularly within the
framework of participatory approaches (e.g. Junker et al. 2007; Seidl and Stauffachaer
2013; Heldt et al. 2016). In the field of river restoration, the concept obviously echoes
those of support and willingness, with which it is sometimes synonymous (e.g. Junker and
Buchecker 2008). The concept of acceptance is sometimes discussed because it can be
interpreted as a prescriptive process in which adherence is sought more than participation.
Heldt et al. (2016) distinguish between acceptance, which would be descriptive, and
acceptability, which would be more normative.

4.2.3. A political look at the place of science in river restoration practice

In political approaches to river restoration, scientists are considered as fully-fledged
protagonists of restoration policies and projects. Because of their knowledge, they are
consulted in the development of projects and are often involved in their evaluation. Some
authors critically analyze this expert stance (e.g. Lave et al. 2010; Lave 2016; Fox et al.
2017). For them, researchers are not immune to the influence of the political, economic, and
social forces that influence the politics of restoration (Light and Higgs 1996). Scientific
production is rooted in multiple values that have a particular weight in the practice of river
restoration because of the credit generally given to scientific knowledge and the expert. Many
publications interested in the political dimension of restoration aim to highlight these values
and to discuss the ethical responsibility of researchers as they engage in dialogue with society.
Among the avenues being explored, Drouineau et al. (2018) point to the importance of
multidisciplinarity in this science—society interface. According to the authors, the crossing of
disciplinary viewpoints is an essential approach to address any problem in an integrated

manner, and to take into account its various facets. Other publications put scientific



knowledge into perspective by comparing it with other more vernacular forms of knowledge
(e.g. Woelfle-Erskine 2017; Hong and Chun 2018). They contribute to relativizing the weight
of scientific knowledge in the decision-making process and make the scientist a stakeholder
among others (Yun 2014). These approaches therefore reflect on processes for engaging local
communities and citizens at large in decision-making processes (e.g. Heldt et al. 2016; Fox et
al. 2017; Edwards et al. 2018). To this end, publications consider and evaluate the merits of
alternative approaches for the production of knowledge in the field of river restoration. Pahl-
Wostl (2006) insists, for example, on the principle of co-construction of knowledge to
promote social learning in the field of river restoration. Restoration projects involving
participatory science (e.g. Edwards et al. 2018) or collaborative research (e.g. Fox et al. 2017)
are, however, rare. Fox et al. (2017, p. 532) showed that ““spaces for the inclusion of new
meanings, processes, and outcomes in restoration” were created through collaborations
between researchers and indigenous communities. They have contributed to the recognition
that the standards of indigenous communities are on a par with those of Western countries.
According to the authors, however, this recognition is only one step on the long road to

rebalancing power relationships in river restoration governance processes.

Box 3 - Documentation sources: material that is little valued in river restoration

research

While documentation sources are often used in societal studies, they are rarely mobilized as
foundational materials for research work. They are most often complementary to survey
methods (e.g. Buijs 2009; Barthélémy and Armani 2015; Heldt et al. 2016; Druschke et al.
2017), to provide elements of interpretation, confirmation, or discussion of the information
obtained during interviews. The nature of the documents is often little discussed and the

methods of their analysis are rarely explained; they are most often qualitative.

However, document sources are valuable for providing information on river restoration
projects. The most used are policy documents or administrative documents produced by
national, regional, or local administrations, and operational documents related to projects
(planning documents, technical reports, and communication documents). These documents
contain technical and scientific information that (for example) has contributed to the
inventories of projects carried out by environmental scientists to evaluate restoration

practices and their effects on river ecology since the 2000s (e.g. Bernarhdt et al. 2007). The




bibliographical study shows that these documents are also more mobilized to answer the
societal questions raised by river restoration approaches. For example, operational
documents are sources providing data on project costs for economic studies (e.g. Alam
2008; Carah et al. 2014; Langhans et al. 2014). Above all, they provide key material for
understanding the political processes at work in restoration processes (e.g. Tanaka 2006;
Gerlak 2009; Lee and Choi 2012; Guerin 2015). Their analysis makes it possible to trace
the genealogy of a restoration project and to identify the role played by the various
stakeholders in its implementation, their positions in a political sense, and their strategies
for action. Some studies, less numerous, focus more specifically on how public opinion
reacts to certain river restoration approaches (e.g. Bark et al. 2016; Heldt et al. 2016;
Druschke et al. 2017). For this purpose, they mobilize other documentation sources, such as

the news media and particularly the press.

4.3. Economic evaluation of river restoration

Economic analyses were among the first societal approaches developed in the field of river
restoration (e.g. Barendregt et al. 1992; Loomis 1996; Turner and Boyer 1997) (Figure 1.11).
Several works are now widely referenced and utilized in the scientific community (Loomis et
al. 2000; Chen et al. 2017; Acufia et al. 2013; Vermaat et al. 2016; Bliem et al. 2012; Gerner
et al. 2018). Economic approaches focus primarily on producing an assessment of river
restoration policies; however, in contrast to budgetary approaches to public policy evaluation,
which are placed from the point of view of funders and primarily consider the financial costs
of projects, they adopt a more socio-economic perspective for this evaluation (Brouwer and
Sheremet 2017). Thus, the majority of economic publications integrate discussions on social
practices and environmental perceptions. According to Brouwer and Sheremet (2017, p. 1),
the economic value of a river restoration project is defined as “the calculation of all costs and
benefits, including (second-order) indirect effects on sectors and (non-priced) environmental

effects, often referred to as the broader social costs and benefits”.
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Figure 1.11. A lexicon specific to international scientific publications on the economic
stakes in river restoration.

4.3.1. Contributions focused on the evaluation of benefits of river restoration

The financial amounts committed to river restoration are an important issue, highlighted by
several reviews on river restoration (e.g. Bernhardt et al. 2005; Szatkiewicz et al. 2018). Some
economic publications are more focused on project costs alone. Cost reduction is very often
the objective of these studies, which take note of the strong budgetary constraints imposed on
the implementation of restoration actions. This search for cost optimization leads some
authors to question and prioritize the restoration techniques that are adopted in projects (e.g.
Hill et al. 2011; Kristensen et al. 2012; Carah et al. 2014). Other authors look at costs from a
different perspective, assessing costs as losses to the stakeholders in the restoration. At the
heart of these studies is the value of the assets that certain stakeholders must give up if the

restoration project is to be carried out; these are opportunity costs. For example, Gomez et al.



(2014) consider the opportunity costs associated with the reduced power generation resulting
from the implementation of flushing floods which are known to restore basic environmental
functions in highly engineered rivers. In particular, they demonstrate that this cost is lower
than the willingness to pay for such restoration measures. Losses are also sometimes
considered in terms of the compensation to be paid to the stakeholders affected by the
restoration project (e.g. Cheng et al. 2019). Such cost-only approaches are not dominant in the

literature.

The vast majority of the literature with an economic approach to river restoration compares
costs against benefits or focuses on assessing benefits alone. In the cost-benefit analyses, it is
above all the evaluation of benefits that is at the heart of the research effort. The costs are
considered as fixed data that are not very open to discussion. Behind this interest in the
benefits, it exists a form of engagement of the scientific community that is in favor of river
restoration policies. By making visible the benefits induced by the projects and highlighting
their effectiveness from the point of view of public investment, these publications help to
justify and promote river restoration to decision-makers and the general public. This focus on
benefits can also be explained by the methodological challenges faced by researchers. While
it is indeed relatively easy to access project cost data — at least for technical implementation —
the measurement of benefits is more challenging (Brouwer and Sheremet 2017). This is all the
more true because environmental benefits are most often of a non-market value that is
difficult to measure. To determine this value — which some authors describe as a shadow
price (e.g. Grossmann 2012; Becker et al. 2014) — economics relies on a substantial

methodological arsenal (see Box 4).

Box 4 - Economic methods: assessing the benefits of river restoration

The evaluation of the benefits produced by river restoration in relation to the costs it
generates is at the center of many economic studies. The bibliographical work makes it
possible to distinguish two main approaches in the way this evaluation is conducted. 1) The
first is cost-effectiveness analysis. Several publications measure the benefits of restoration
according to ecological (e.g. Barendregt et al. 1992; Langhans et al. 2014) or socio-
ecological (e.g. Golet et al. 2006; Jia et al. 2010; Kendy et al. 2018) indicators, which they
compare against monetary project costs. 2) The second and more common approach

compares costs to economic benefits. While the measurement of costs is not described in the




literature as posing any particular problems, the measurement of benefits raises important
methodological issues. The benefits of a project are multifaceted, and in practice correspond
to very different units of measurement (e.g. the quantity of fish available for angling, the
beauty of the landscape, the number of visitors). To alleviate this problem, authors often
conduct a monetary evaluation of the benefits of restoration. The monetary amount resulting
from this evaluation is more readily comparable to costs. Money is thus used as the
“common denominator” in cost-benefit analyses (Brouwer and Sheremet 2017). Several
meta-analyses of the scientific literature dealing with non-market valuation of benefits have
been undertaken within the field of river restoration (e.g. Bergstrom and Loomis 2017;

Brouwer and Sheremet 2017).

It is possible to distinguish, within the literature, two main approaches to the monetary
valuation of the benefits of restoration (Figure 1.12). The first is the benefit transfer
approach, which is based on existing data on the value of certain ecosystem services. These
data, measured for example on a previous restoration project, are used to deduce the value of
the same services on another project at another site. This approach is generally used when
study resources do not permit the production of primary data. For example, Alam (2008)
used the work of Haque et al. (1997) to estimate the benefits produced by the restoration of
the Buriganga River (Bangladesh) in terms of health and housing and land values. Several
authors call for great caution in the use of this method because of the significant biases that
exist when extrapolating data from one area to another, particularly because of the

heterogeneity of their characteristics (e.g. Brouwer et al. 2016; Lewis and Landry 2017).

The second approach to assessing benefits, utilized in the majority of publications, is
through primary evaluation exercises. This includes all methods that produce data specific to
one or a set of restoration projects. Among them, price-based methods are currently seldom
applied to restoration projects. These methods use the amounts of actual transactions for
certain ecosystem services. For example, Vermaat et al. (2016) accounted for the benefits of
several European restoration projects using, among other things, the real market prices of
certain supplies (e.g. agricultural commodities, drinking water), regulations (e.g. fertilizers),

or cultural services (e.g. fishing and hunting licenses, kayak rentals).

Cost-based approaches are more represented in the scientific literature. These use the costs
incurred in the absence of the ecosystem services as a proxy for ecosystem services values.

For example, this method is used by Kenney et al. (2012, p. 608) to “estimate the cost-




effectiveness of restoration for infrastructure protection by comparing it to the avoided cost

of riprap bank protection”.

Revealed preference approaches are used in about a quarter of primary assessments. These
consist of the analysis of individual choices in marketable goods transactions. Individual
preferences reveal the market value of these goods. For example, some studies conduct
hedonic pricing approaches and examine changes in real estate prices in the context of river
restoration (e.g. Chen 2017; Lewis and Landry 2017; Netusil et al. 2019). Others conduct
travel cost approaches and measure the amount people pay to access a service (e.g. Loomis
2002; Becker and Friedler 2013; Akron et al. 2017).

Finally, stated preference methods are the most used in the field of river restoration. These
methods simulate a market for ecosystem services through surveys of hypothetical changes
in the provision of ecosystem services. People are asked to indicate explicitly or implicitly
their willingness to pay for positive change (e.g. Loomis 1996; Chen et al. 2017; Vasquez
and De Rezende 2019) or their willingness to accept negative change (e.g. Zhang et al.
2019). The extensive use of stated preference methods echoes the recommendations of some
authors (e.g. Honey-Rosés et al. 2013) who prefer, for operational reasons, to use
approaches that rely on the demand for services to qualify their value. Generally speaking,

these are more directly anchored in the reality and social expectations of the studied area.

Finally, it should be noted that these different approaches are not exclusive and that many
studies use several of them to address the various benefits of restoration in a holistic manner.
In this perspective, many authors refer to the conceptual framework of “total economic
value” (TEV) (Randall 1987).
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Figure 1.12 - Economic methods used in international scientific publications to assess
the benefits of river restoration.

4.3.2. What river restoration benefits are we talking about? The ecosystem services

approach

River restoration is likely to produce multiple benefits, whether ecological (e.g. restoration of
certain ecological functions), economic (e.g. creation of a market and thus of companies or
consulting firms specializing in river restoration), or social (e.g. development of recreational
opportunities associated with rivers). To capture these benefits, economic approaches to river
restoration are essentially based on the concept of ecosystem services. They are thus part of
an anthropocentric paradigm of interactions between societies and rivers. Ecosystem services
are defined as the benefits that society derives from ecosystems and that therefore contribute
to human well-being (Costanza et al. 1997; Daily 1997; MEA 2005)°. Ecological structures
and processes perform ecological functions that are themselves sources of services for
humans. However, these services are only regarded as benefits when society attributes a value
to them (Haines-Young and Potschin 2010). Quantification of this value is an issue
mobilizing a significant proportion of the economic science community working on

restoration issues.

The perspectives adopted in the publications are, however, heterogeneous. Some authors
focus their attention on a single type of service for which they wish to estimate the value. For
example, Grossmann (2012) aimed to assess the economic benefits of retention of river-
carried nutrients by floodplain wetlands. This evaluation of a so-called regulating ecosystem
service (MEA 2005) had a demonstrative value, aiming to highlight the shadow price of the
alluvial plains of the Elbe basin (Germany) according to evaluation of their capacity to retain
pollutants. Following more pragmatic and operational approaches, other authors have
attempted to estimate the value of ecosystem services based on the social demand for them,
not only on their level of availability/supply (Honey-Rosés et al. 2013). These approaches

generally lead the authors to anchor their thinking to a specific restoration project. It is then a

2 According to the IPBES (2020), ecosystem services are “The benefits people obtain from ecosystems. In the
Millennium Ecosystem Assessment, ecosystem services can be divided into supporting, regulating, provisioning
and cultural. This classification, however, is superseded in IPBES assessments by the system used under
‘nature’s contributions to people’. This is because IPBES recognises that many services fit into more than one of
the four categories. For example, food is both a provisioning service and also, emphatically, a cultural service, in
many cultures”



question of determining all the services that could be affected and measuring the overall
benefit to society. These approaches based on the assessment of social demand for ecosystem
services sometimes mobilize different scenarios corresponding to different restoration
measures. By evaluating the fluctuation of assigned value according to different scenarios,
these studies make it possible to prioritize the measures to be implemented within the project.
For example, several cost-benefit analyses of restoration projects in the field of pollution
treatment carried out on the Alexander-Zeimar and Kishon rivers (Israel) show that while the
most ambitious restoration measures may present the best cost-benefit ratios (Becker and
Friedler 2013), more-targeted restoration measures may sometimes be more economically
profitable (Becker et al. 2019).

Among the publications reviewed, few presented a negative economic balance of river
restoration projects (e.g. Lee and Jung 2016). Most report excess cost-benefit analyses (e.g.
Lee 2012; Polizzi et al. 2015; Kim et al. 2018; Logar et al. 2019). In other words, river
restoration projects are presented as being economically profitable overall in relation to the
benefits they produce. However, these publications show that not all services are equal when
it comes to understanding the overall benefit of restoration projects. Some projects do not
stand up to cost-benefit analyses if they do not take into account cultural services, particularly
aesthetic or recreational services (e.g. Kenney et al. 2012; Garcia et al. 2016). The authors of
these studies also underline the importance of these specific services for supporting river
restoration policies, especially in urban areas. Cultural objectives, particularly landscape and
recreational objectives, can also be added to traditional ecological objectives to strengthen the
social amenities of rivers, and these are known to greatly increase the value of projects (e.g.
Bae 2011).

Table 1.4. How are the notions of “preference” and “willingness” defined in the

literature on the societal stakes of river restoration?

Preference The notion of preference is used recurrently in publications dealing with human-river
interactions in the context of restoration, but according to different epistemological
anchors. A number of these uses are part of a tradition of research in environmental
psychology that focuses on the affective and cognitive relationships that individuals have
with the environment (Kaplan 1987). In this perspective, the notion of environmental
preference is closely linked to that of environmental perception. According to Van Den
Berg et al. (2003, p. 136) “environmental preference is determined by environmental
properties that possess a potential functional significance for the perceiver”. The notion of
environmental preference is, however, more in line with a logic of prioritization and
comparative judgment. It is therefore often mobilized for the aesthetic or landscape
evaluation of different restoration scenarios (e.g. Chin et al. 2008; Junker and Buchecker




2008; McCormick et al. 2015; Hong et al. 2019). Preference is also a benchmarking
process that is very often invoked in economic evaluations (Hausman 2011). The concept
refers particularly to revealed and stated preferences methods (Adamowicz et al. 1994;
Boxal et al. 1996). These methods are widely used in the framework of restoration benefit
assessment (Brouwer and Sheremet 2017; Bergstrom and Loomis 2017). Preference is
synonymous with choice regarding the services that restored rivers can provide; the
individual is positioned as a consumer of these services. Preference is used as a founding
notion to determine the value of the river.

Willingness The notion of willingness is difficult to define because it can be understood as being
synonymous with wishing in a pro-active sense, as much as a more passive “disposition to
consent or comply” (OED 2020). In any case, the notion seems to have its origin in
economics work using willingness to pay (WTP) or willingness to accept (WTA) as the
structuring concept for the method of evaluation; it is within this methodological
framework that it is used in publications on river restoration (e.g. Loomis 1996; Bliem et
al. 2012; Kim et al. 2018). The notion of willingness is closely associated with that of
preference. It is mainly discussed methodologically, between an approach that measures
the amount that an individual is willing to pay to access or retain a service and an
approach that measures the price he or she is willing to accept for losing that service (Zhao
et al. 2013; Polizzi et al. 2015). Beyond economic valuations, the notion of willingness is
also used to evaluate support or opposition to restoration actions. Willingness is less a
matter of consent than of commitment (Connelly et al. 2002; Alam 2011). Alam (2011, p.
636) uses the term “willingness to contribute” (WTC), understood in terms of money or
time invested. Some approaches are even demonetized, such as the work of Januchowski-
Hartley et al. (2012, p. 24), who are interested in ‘landholders’ willingness to engage in
restoration on their land”.

A number of publications also discuss the fact that the assessment of restoration benefits is
highly dependent on the spatial and temporal scale at which one places oneself (e.g. Becker et
al. 2014; Turner and Boyer 1997). For example, there may be imbalances between the
territories that pay for projects and those that benefit from them. Thus, Logar et al. (2019)
highlight the tensions that exist in Switzerland between the scales at which projects are
financed (national scale) and the scales at which projects are implemented (local scale), and
they stress the interest in securing additional local funds to guarantee territorial equity. From a
temporal point of view, Polizzi et al. (2015) showed that the benefits of a restoration project
undertaken in Finland offset the costs in only 3 to 10 years, whereas Garcia et al. (2016)
estimated the net benefit of an Israeli project at 30 years. Any evaluation of river restoration

cannot be separated from consideration of the timescales of the project and its benefits.

5. A diversity of researchers’ positions with regard to operational action

Research in the field of river restoration is essentially an applied research field; it is concerned
with and involved in the transformation of river environments. Studies interested in
restoration often express, among their objectives, a desire to contribute to the improvement of
policies and to assist in the implementation of projects. The increasing number of restoration



assessment procedures performed to enable appropriate management is illustrative of this
desire to support environmental action. By studying restoration policies and projects and
analyzing their objectives, the way they are implemented, and their socio-economic effects,
societal approaches obviously contribute to the critical work that is carried out on restoration
approaches. Rarely does societal research maintain a distant position with respect to action.
Most authors make recommendations or more generally suggest ways to improve actions. If
the commitment of researchers is real, it obviously takes different forms, depending on the
research issues, the traditions specific to different disciplines, the individual positions of

researchers, and the expectations of practitioners.

If the objective of many works carried out on societal issues is to improve river restoration
policies and projects, the manners in which these improvements are considered are obviously
based on different ethical positions. The primary challenge may be to contribute to achieving
the environmental objectives defined within the framework of restoration projects, most often
on the basis of ecological criteria. Analysis of environmental perceptions or expectations of a
project is then seen as a means of removing opposition to ecological restoration approaches.
The production of knowledge is thus often articulated with environmental education
approaches. For example, the work conducted by Chin et al. (2008, p. 894) “is advocated to
bridge the gap between scientific knowledge and public perception for effective management
and restoration of river systems with [in-channel] wood”. Research thus focuses on the socio-
economic benefits of restoration in order to provide arguments to justify and support

ecological action.

There may, however, be some mistrust within the community of researchers working on
societal issues when faced with work aimed essentially at fostering social acceptance, which
could be conceived as a simple recording of decisions taken. Many studies show a strong
commitment to a participatory conception of public action in the field of restoration, both for
political reasons — a vision of the democratic process — and for pragmatic reasons —
involvement in the decision-making process reinforces public support for restoration practices
(e.g. Junker et al. 2007). Improvement in restoration is also improvement in the governance
processes. The question is then political, about who makes the decision and who participates
in the decision making. It is often a question of encouraging a more shared and therefore more
consensual approach to restoration. Improvement is not about facilitating the implementation
of decisions, but about enhancing equity in decision-making. In a frequently referenced work,

Pahl-Wostl (2006, p. 12) recommends “to implement a participatory process that facilitates



social learning and institutional change, and leads to an adaptive management strategy for the
restoration”. Participation should thus facilitate a broad acceptance of environmental issues,
but also enable projects to evolve by taking into account and bringing together a wide range
of expectations. Restoration is thus approached from a more integrated perspective.
Ecological restoration then becomes a means of environmental and territorial development
leading to the long-term well-being of the inhabitants. While the ecological dimension
occupies an important place, the social question — and in particular social justice within the
constraints and benefits of restoration — is also at the heart of the debate and must not be

neglected.

Some studies also question the objectives of restoration without guiding the participants in
their choice. Social science researchers often have a particular relationship to the commitment
and expertise. The deconstruction of the figure of the expert, discussions around the hierarchy
of knowledge (e.g. Fox et al. 2017), and more generally, the study of power relations linked to
knowledge (e.g. Lave 2016), can lead to paradoxically opposed positions. Some researchers
— in political ecology, for example — adopt a resolutely committed stance and affirm it as a
postulate of their research approach. To the contrary, others may be cautious in their links to
action. It is therefore necessary for those involved in restoration to think differently about the
science-management relationship, which in the field of water-related issues has long been
dominated by an engineering logic based precisely on a logic of solution. Work in the
humanities and social sciences often carries with it a tradition of the question rather than the
answer. This is also related to the spatial and temporal scales on which such work is
conducted, which sometimes differ from the scales of river management. For example, the
work of Lave et al. (2010) on the relationship between science and management in the United
States does not have an immediate application in the framework of projects, but serves to
accommodate the thinking of restoration stakeholders in the scientific and technical models

on which their actions are based.

6. A book to share a diversity of societal approaches in the field of river

restoration

6.1. What will you find in this edited book?



This book is the result of a long collaborative process. It stems from the observation that
many researchers have worked for many years on the societal issues of river restoration.
However, these scientific commitments remain relatively short-term and are most often
carried out within the framework of interdisciplinary projects led primarily by the natural
sciences. Researchers addressing the social, political, or economic issues raised by restoration
are relatively isolated when it comes to their ability to consider common reflexive approaches
and share their work with the broader community working in river restoration. For example,
there are few major dedicated events where they can come together to exchange and discuss
the approaches, scientific results, and operational perspectives opened up by their research.
This book was conceived to open up a space for sharing such perspectives, and to highlight
the rich and dynamic interdisciplinary community.

This book forms a compendium of the diversity of scientific work carried out over the last ten
years on societal challenges to river restoration. It proposes 14 contributions by researchers
from different research fields such as environmental economics, critical physical geography,
human or social geography, hydromorphology, ecology and biology, sustainable management
studies, philosophy and ethics, political ecology, political science, architecture and urban
studies, and anthropology. Each of these disciplines enriches the book with concepts and
methods from different epistemological traditions. Some contributions propose syntheses of
already published works, whereas others present original studies. Most of them base their
analysis on case studies and empirical data. To account for the diversity of the environmental,
socio-political, and cultural contexts in which river restoration takes place, the contributions
of this book are international. They come from research teams in Austria, France, the
Netherlands, New Zealand, Spain Switzerland, the United Kingdom, and the United States of
America. Collecting these contributions together makes it possible to emphasize their
complementarity nature. This compendium is intended to be a showcase of research
achievements: questions, methods, and scientific results. It provides stimulating perspectives

for understanding restoration in its social, economic, and political dimensions.

6.2. Who is this book aimed at?

This book is intended for scientists working on the theme of river restoration, and for those
working on broader environmental issues. It is, of course, intended for researchers in the
humanities and social sciences who wish to learn about the latest work carried out in this field

by their peers. It is also, and more generally, addressed to the interdisciplinary scientific



community working in the field of river research and restoration, which has strong

expectations regarding societal approaches.

It is also intended for students in environmental sciences who intend to go into research or
river management professions. This book will help them to understand the social, political,
and economic dimensions of river restoration, and their linkages with ecological issues; it will
therefore help to forge an interdisciplinary culture to better respond to the issues raised by

river restoration and environmental management in general.

Finally, this book is aimed at operational players in river restoration, whether they be project
leaders, technical partners, or financiers. It will be of interest to public bodies such as
governmental, regional, and local agencies with expertise in the field of river restoration. It
will also be of interest to NGOs, whether they are specialized in the field of river restoration
or more broadly interested in river management. The book may also be of interest to design
offices that advise such parties. These various professionals in the midst of the action are
often the first to be confronted with the social, economic, and political stakes of restoration.
This book will provide them with keys to better understand the mechanisms in action and to
better integrate them into the implementation or support of river restoration policies and

projects.
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