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The Impact of Environmental Cooperation on Peacemaking: Definitions, Mechanisms
and Empirical Evidence
Abstract
The literature on environmental peacemaking claims that groups in conflict can put aside their
differences and cooperate in the face of shared environmental challenges, thereby facilitating
more peaceful relations between them. This study provides the first comprehensive review of the
widely dispersed empirical evidence on such environment-peace links. In order to do so, it
distinguishes three understandings of peace and identifies four mechanisms connecting
environmental cooperation to peace. The results suggest that environmental cooperation can
facilitate the absence of violence within states as well as symbolic rapprochement within and
between states, although such links are strongly dependent on the presence of several contextual
factors. The most relevant mechanisms connecting environmental cooperation to peace are an
increase in understanding and trust and especially the build-up of institutions. By contrast,
environmental peacemaking is unlikely to have an impact on substantial integration between
states or groups. Based on these findings, the article offers four suggestions for future research:
(i) assess the relevance of environmental cooperation vis-à-vis other (presumably less contextdependent) drivers of peacemaking, (ii) pay more attention to the mechanisms connecting
environmental cooperation to peacemaking, (iii) focus on the interactions between and the
different time horizons of the three understandings of peace, and (iv) study the downside of
environmental peacemaking to provide a more nuanced assessment and identify further relevant
contextual factors.
Keywords: environment; peacemaking; diplomacy; cooperation; peacebuilding; disaster
1 Introduction
The Trifinio Plan has attempted to control environmental change [in El Salvador, Honduras and
Nicaragua] […] The Trifinio Plan changed the manner in which its stakeholders interact.
Coordination and communication between the three governments has increased substantially. The
Plan has also led to a higher level of integration among the border communities […] it was
instrumental in developing the idea of a more closely integrated Central America. (López 2004, 18)
The 2004 tsunami provided a catalyst for peace talks over the separatist conflict in Aceh,
Indonesia, leading to its eventual resolution in 2005 […] The tsunami acted as a circuit-breaker to
these impediments, and allowed them to assume the high moral ground in seeking peace […] On
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the part of GAM, too, there was also a sense that ‘the people of Aceh have suffered enough’.
Finally, once the attention of the international community was turned to Aceh […] there was a
view that both sides should compromise to reach a negotiated settlement. (Kingsbury 2007, 93104)

The links between environmental problems ― including climate change, renewable
resource scarcity and natural disasters ― and conflict have attracted considerable attention by
scholars and policymakers alike (McDonald 2013; van Baalen and Mobjörk 2017). But, as the
above quotes suggest, researchers have identified several cases where groups in conflict have put
aside their differences and cooperated in the face of shared environmental challenges, thereby
improving their overall relationship. Such examples are appealing as they suggest that under
certain circumstances, two birds ― namely environmental problems and intergroup conflict
(even if it is unrelated to the environment) ― can be killed with one stone, which is
environmental cooperation.
Researchers use different labels when referring to such links between environmental
problems, environmental cooperation and peace (henceforth termed environment-peace links),
including “environmental peacemaking” (Conca 2002, 1), “environmental peacebuilding” (Carius
2006, 4), “environmental peace perspective” (Ide and Scheffran 2014, 273), “disaster diplomacy”
(Kelman 2006, 215), “ecological diplomacy” (Griffin and Ali 2014, 230), “water diplomacy”
(Islam and Repella 2015, 1) or “peace ecology” (Amster 2015, 1). While some of these labels are
used interchangeably, others refer to distinct bodies of literature and intellectual traditions.
Although this review acknowledges such differences, it largely puts them aside in order to focus
on the larger picture that emerges from the theoretical and empirical literature on the potential
for various forms of environmental cooperation to facilitate more peaceful relations between
social groups (e.g., states, tribes, political movements).
In order to do so, this study synthesizes a large and widely dispersed body of literature. It
places special emphasis on the empirical evidence for a link between environmental cooperation
and different forms of peace as well as on the mechanisms underlying and contextual factors
relevant for such a link. As this is the first comprehensive review on environment-peace links, it
not only benefits the research field itself, but also related areas of study like environmental
security, peace and conflict studies, environmental governance, international relations, or political
geography. The article provides important insights for policymakers and practitioners striving to
mitigate or adapt to environmental change or to prevent and transform (violent) conflicts as well.
Finally, evidence of environment-peace links might serve to counter at times misleading and
potentially self-fulfilling narratives of (future) environmental conflicts (Verhoeven 2014).
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Given the scattered nature of the relevant evidence, I used a multi-track strategy to identify
the relevant literature. This included keyword searches of the terms referring to environmentpeace links (mentioned above) in Scopus, Google Scholar and several journals, forward and
backward snowballing of references based on publications identified as relevant, and exchanges
with other scholars working on environment-peace links. The main criterion for including a
certain paper was whether it is concerned with the effects of environmental cooperation on
peace, rather than with environmental cooperation or peace alone.
This article proceeds as follows: The second section introduces various definitions used to
label environment-peace links, outlines their commonalities and develops a working definition
for environmental peacemaking. It also introduces a continuum of different understandings of
peace commonly used in the research field. Section 3 provides a brief overview of the theoretical
mechanisms that are supposed to connect environmental cooperation to more peaceful
intergroup relationships. Section 4 represents the core of this study and discusses whether,
through which mechanisms and under what circumstances environmental cooperation facilitates
the three different forms of peace identified in section 2. The results suggest that environmental
cooperation can facilitate the absence of violent conflict and symbolic rapprochement. Such a
link is most likely to be driven by common institutions and the build-up of trust and
understanding, but highly dependent on a number of contextual factors. Afterwards, I outline
pathways for future research (section 5) and draw a conclusion (section 6).
2 Definitions and Concepts
As discussed in the introduction, scholars use various labels to classify research on
environment-peace links. In this study, I opt to use the term environmental peacemaking to refer to
this body of literature for three reasons. First, environmental peacemaking is the term introduced
by Conca and Dabelko (2002), which is one of the first and most prominent studies on
environment-peace links. Second, the term is broad enough to include a range of more issuespecific research results, for instance on water diplomacy (Islam and Repella 2015) or disaster
diplomacy (Kelman 2012). Third, while the label environmental peacebuilding has become more
popular recently, it is strongly associated with the wider research on environmental resources in
post-conflict peacebuilding processes (Bruch, Muffett, and Nichols 2016; Troell and Weinthal
2014). This body of literature includes valuable insights on environment-peace links as discussed
here. However, it is also simultaneously broader, as it encompasses studies on revenue sharing
from the extraction of high-value resources or on the environmental impact of peacekeeping
operations, and more narrow, because it is mainly concerned with post-civil war contexts.
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While currently no widely accepted definition of environmental peacemaking or any of the
closely related terms exists, there are three shared assumptions which constitute a common
ground in the literature on environment-peace links. First, shared environmental problems are
well-suited “for building bridges of communication and collaboration among parties in conflict”
(Kyrou 2007, 87). This is true “even in cases where the conflict does not involve environmental
issues” (Ali 2011, 32). Second, such “environmental cooperation can provide a common […]
basis for regional cooperation” (Barquet 2015, 15) and hence facilitate a further improvement of
intergroup relations. Third, “environmental cooperation can be an effective general catalyst for
reducing tensions, broadening cooperation, fostering demilitarization, and promoting peace”
(Conca 2002, 9). In other words, environmental cooperation can contribute to negative (e.g., the
absence of violence) as well as to positive forms of peace (e.g., integration between social
groups) (Ide and Scheffran 2014; Schoenfeld et al. 2015).
In line with these three shared assumptions, this review employs a broad definition of its
core term: Environmental peacemaking refers to all forms of cooperation on environmental issues between

distinct social groups which aims at and/or achieves to create less violent and more peaceful relations between
these groups. It can be considered successful if environmental cooperation contributes to the
relationship between both groups becoming more peaceful.
In this context, the understanding of the term peace is of crucial importance. Indeed, no
common definition of peace exists in the literature on environment-peace links. However, it is
possible to distinguish between three broad understandings (or forms) of peace (although they
might overlap considerably in individual studies). First, in line with negative definitions of the
term, peace might simply refer to the absence of violent conflict. Accordingly, environmental
peacemaking aims at “preventing the kind of violence that erupts due to the uncontrolled
exploitation of natural resources, the destruction of ecosystems or the devastation of livelihoods
based on natural resources” (Carius 2006, 6) or at the “prevention of conflict [in which] one or
more states threaten or display or use force” (Barquet, Lujala, and Rød 2014, 3-4).
A second understanding conceives peace as a form of symbolic rapprochement. Peace is hence
realized when “the conflicting parties […] construct a common identity” (Akçalı and Antonsich
2009, 941), “when parties […] begin to constitute themselves […] in union with the other”
(Lejano 2006, 573), or when “trust and confidence” exist (Griffin and Ali 2014, 233). Implicitly,
this understanding of peace acknowledges the important role symbolic politics (e.g., labeling the
other as a threat vs. conceiving it as an ally) plays in shaping conflict dynamics (Kaufman 2001).
Simultaneously, it acknowledges that peace is more than the absence of violence, but also
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includes “the inconceivability of violent conflict” due to positive symbolic relations (Conca 2002,
9).
Finally, peace is understood as being indicated by “regional integration” (Kaniaru 2015,
393), “increased […] coordination and communication” (López 2004, 18) between social groups,
or the creation of “positive forms of trans-societal interdependence” (Conca 2002, 10). In other
words, peace is not limited to the absence of violent conflict and symbolic rapprochement, but
also refers to a substantial integration of the respective communities or states in terms of
institutions and/or trans-societal (e.g. economic or civil society) links. Examples of such an
integration include the European Union (Swain 2016) and joint formal complaints to Israeli
authorities by Israeli farmers and Arab Bedouins seeking to limit the discrimination of the latter
(Tubi and Feitelson 2016).
Recently, researchers have increasingly conceived peace as a continuum reaching from
negative to positive forms of peace (Goertz, Diehl, and Balas 2016; Kasten 2017). Inspired by
these efforts, I suggest that the three understandings of peace employed in the environmental
peacemaking literature can be ordered along a scale (see Figure 1). Though there is considerable
overlap between the three phases, the absence of violent conflict is usually the first and most
basic step towards more peaceful relations. Ideally, such absence of violence provides a stage for
increased interactions and symbolic rapprochement, which, in turn, is a pre-condition for
substantial integration. In the fourth section of this paper, I will use this continuum of
understandings of peace to systematize existing evidence on environment-peace links.
Figure 1: Understandings of peace in the environmental peacemaking literature ordered
along a continuum

3 Mechanisms Linking Environmental Cooperation to Peace
In this section, I briefly outline the mechanisms through which environmental cooperation
is hypothesized to contribute to more peaceful relationships between social groups. The
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relevance of these mechanisms will be further assessed by the review of the empirical literature in
the subsequent section. Scholars suggest four relevant environmental peacemaking mechanisms
(Carius 2006; Ide and Scheffran 2014; Refisch and Jensen 2016), which are not mutually
exclusive, but can occur simultaneously and interact in practice:
1) Improving the environmental situation (mechanism 1): Environmental problems can
cause serious tensions within and between states. Examples include disputes about the
Nile, Jordan and Euphrates-Tigris River Basins (Cascão 2009; Harris and Alatout 2010)
as well as clashes over water and land resources in Kenya, Thailand and Yemen (Ember
et al. 2012; Hares 2009; Weiss 2015). If cooperation is successful in addressing resource
scarcities, limiting uncoordinated exploitation, improving the environmental situation,
and guaranteeing access to natural resources for the respective parties, such conflicts are
likely to ease or might not even occur. This mechanism is hence important for achieving
peace defined as the absence of violent conflict.
2) Increasing understanding and trust (mechanism 2): Early disaster sociology already noted
that common exposure to natural disasters can produce a “community of sufferers”
(Fritz 1996, 28) which is, at least in the initial post-disaster period, characterized by high
in-group solidarity and decreased levels of conflict (Quarantelli and Dynes 1976). Social
groups might also express empathy towards other groups suffering from environmental
problems (verbally, but also by offering aid), thus improving relationships between those
groups (Ker-Lindsay 2000). Once social groups start to cooperate in order to cope with
(the impacts of) common environmental challenges, mistrust and prejudice are reduced
while mutual understanding and the recognition of shared interests are facilitated
(Schoenfeld et al. 2015; Swain 2016). Eventually, this might contribute to the
establishment of “structures of care” (Lejano 2006, 571) and common identities (Conca
2002). This mechanism is therefore most important for realizing peace as symbolic
rapprochement, but it might also pave the way for substantial integration.
3) Cultivating interdependence: Scholars have argued that shared environmental problems
demonstrate interdependence between social groups and allow the realization of mutual
gains, which facilitate cooperation even between hostile groups (Djernaes, Jorgensen, and
Koch-Ya’ari 2015). Such perceptions of interdependence and the cooperation they
induce can work towards symbolic rapprochement. According to functionalist theory
(Haas 1970), spill-over processes will occur and broaden initial cooperation (and deepen
independence) once the latter is established. For instance, state efforts to reduce floods
through common or coordinated dam establishment provide incentives to cooperate on
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hydro-energy as well, and can also open up opportunities for business and civil society
actors to interact more frequently (Sadoff and Grey 2002; Scheumann and Shamaly
2016). Such processes of spill-over can facilitate more substantial integration between the
respective social groups.
4) Building institutions: When cooperating on shared environmental problems, social
groups frequently establish institutions such as the Nile Basin Initiative (Cascão 2009),
and exchange forums between communal groups (Adano et al. 2012). In turn, these
institutions provide communication channels and conflict resolution mechanisms
regarding environmental, but also non-environmental issues, and can thus prevent
(violent) conflicts. This is in accordance with evidence that shared membership in
international organizations (Oneal and Russett 1999) and well-established institutions
within states (Bogale and Korf 2007) significantly reduce the likelihood of violent
interactions. Such institutions can also serve as forums for exchanges between decision
makers (thus catalyzing symbolic rapprochement) and are instrumental for further
(substantial) integration (King et al. 2016).
Table 1 provides an overview about these four mechanisms and stages of the peace continuum
for which they are – in theoretical terms – supposed to be most relevant. The table will be used
to structure the findings of the literature review at the end of section 4.
Table 1: Theoretical relevance of the four environmental peacemaking mechanisms for
the different stages of the peace continuum
Understanding of peace →
↓ Mechanism
(1) Improving the environmental situation

Absence of
violence

Symbolic
rapprochement

Substantial
integration

(2) Increasing understanding and trust
(3) Cultivating interdependence
(4) Building institutions

Explanation: Dark cells indicate that the mechanism is theoretically relevant for the respective
stage of the peace continuum
4 Assessing the Empirical Evidence on Environment-Peace Links
This section reviews the empirical literature on environment-peace links. It is structured
along the three stages of the peace continuum (or understandings of peace) outlined in section 2
and aims to shed light on the questions of whether, through which mechanisms and in which
contexts environmental cooperation facilitates peacemaking. For each understanding of peace, I
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distinguish between intrastate and international contexts for two reasons. First, the dynamics of
intra- and interstate conflicts are often quite different from each other (Melander, Pettersson,
and Themnér 2016). And second, empirical findings for peace as symbolic rapprochement and
especially for peace as the absence of violence diverge across this divide.
4.1 Peace as Absence of Violent Conflict
On the international level, there are several cases where states involved in intense conflicts
started or continued to cooperate over environmental issues, and especially over shared rivers
(Link, Scheffran, and Ide 2016). Examples include the Nile Basin Initiative (Salman 2013), the
Mekong Committee (Jacobs 2002), and secret water negotiations between Israel and Jordan
(Jägerskog 2007). The Indus Water Treaty (concluded in 1960) and the associated Indus
Commission survived three wars between India and Pakistan. They provide both states with an
elaborated instrument to negotiate competing claims to the Indus water against the background
of growing water demand due to population growth and hydropower development (Zawahri
2011). In all of these cases, common institutions were established (mechanism 4) and, at least to
a certain degree, the environmental situation improved for the states involved due to better
coordination and management practices (mechanism 1).
However, the impact of an improved environmental situation on peace was extremely
limited as violent interstate conflicts over water and other renewable resources are very unlikely –
both in the cases mentioned and in general (Wolf, Yoffe, and Giordano 2003). Similarly, even
well-functioning environmental governance institutions like the Indus Commission or the
Mekong Committee were not used by decision makers to communicate in the face of a looming
military confrontation.
Barquet et al. (2014) find that the existence of transboundary protected areas is
significantly, although weakly correlated with a lower risk for militarized interstate disputes in
Africa, Asia and the Middle East. This might be the case either because conservation
cooperation is an indicator (rather than a driver) of better interstate relations or because the lack
of such disputes is an indirect result of symbolic rapprochement or substantial integration (see
section 5 for a further discussion of this issue). Also, between 1950 and 2006, there is no
recorded military attack on a state that recently suffered from a natural disaster (Nelson 2010),
but it is questionable whether this pattern is driven by post-disaster cooperation (Akcinaroglu,
DiCicco, and Radziszewski 2011).
On the intrastate level, there are a number of well-documented violent conflicts over water,
land and forests (Ide 2015). In Yemen, for instance, disputes over water are common due to
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political instability, a dry climate, and an over-extraction of groundwater for development
purposes (Weiss 2015). However, several quantitative studies find that armed conflict onset is
significantly less likely after natural disasters (Slettebak 2012), in unusually dry years (Theisen
2012), and in regions with a low availability of arable land (Rowhani et al. 2011). Kreutz (2012,
498) discovers “an increased probability that […] ceasefires [in civil wars] are concluded
following natural disasters.” Besides being disputed by the results of other publications
(Schleussner et al. 2016; von Uexkull et al. 2016), such studies face considerable problems in
distinguishing whether this effect is due to environmental cooperation or caused by a change of
strategic opportunities (Salehyan and Hendrix 2014). Adano et al. (2012), for instance, argue that
pastoralist violence is less likely during times of drought because communities need a
considerable labor force, hence making the mobilization of fighters more difficult.
The case study literature discusses a number of cases where different non-state
communities work together to manage shared water resources and hence prevent the violent
eruption of associated conflicts. In Yemen, for instance, competing communities increasingly
establish formal or informal user associations to preserve shared water resources and manage
related disputes (Taher et al. 2012). Similar cases have been reported from DR Congo (Burt and
Keiru 2011), Ethiopia (Bogale and Korf 2007) and Kenya (Adano et al. 2012).
In all of these cases, both the improvement of the environmental situation (mechanism 1)
and the building of institutions for conflict management (mechanism 4) played a crucial role in
preventing violence. At least for resource-related conflicts, it is extremely difficult to disentangle
whether the non-use of violence is related to an improved environmental situation, a better
management of the related conflicts, or both. For the absence of violence in non-resource
related conflicts, building institutions (mechanism 4) is clearly the more valid explanation. In line
with this, Linke et al. (2015) find that (institutionalized) community dialogue mitigates rural
violence in Kenya, but only if “activated” by droughts.
However, in the countries discussed above as well as in similar contexts, there is also a
significant number of cases where no cooperation was initiated to cope with environmental
stress or where such cooperation broke down in the face of intercommunity tensions (e.g,
Ember et al. 2012; Ide 2015; Snorek, Renaud, and Kloos 2014). Similarly, in post-civil war
contexts, efforts have been made to improve access to land and water resources in order to
secure livelihoods (mechanism 1), but also to establish intergroup institutions (mechanism 4)
(Troell and Weinthal 2014; Unruh and Williams 2013). But the success of these initiatives has
often been very limited due continued insecurity and a lack of trust between the relevant parties
(Aoki, Al-Lami, and Kugaprasatham 2011; Conca and Wallance 2012; Krampe 2016).
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Consequentially, when understanding peace as the absence of violent conflict,
environmental peacemaking works in intrastate (but not in interstate) settings. In line with
theoretical expectations, the relevant mechanisms are an improvement of the environmental
situation and the establishment of shared institutions. However, the success of environmental
peacemaking is strongly dependent on a number of contextual factors. Based on the insights
from the studies cited in this section, the most important of these contextual factors are the
absence of recent intense violence, a (local) tradition of cooperation, and the availability of
widely accepted local environmental knowledge. The recognition of established informal
institutions by government authorities and support by external actors like NGOs or state
programs are frequently mentioned as well.
In the case of Yemen discussed above, for instance, local knowledge about groundwater
degradation was very widespread, but successful inter-community water management was only
realized where intergroup hostilities were comparatively low, traditional local institutions (such as
sheiks as broker and mediators) could be activated, and the state respected the communities’
water-related agreements (Taher et al. 2012). Further support for these contextual factors is
provided by research on community-based natural resource management, for which Ostrom
(1990) outlines similar success principles. This is especially true with regard to the local
acceptance of regulations and the support of management systems by formal (external)
institutions.
In sum, then, environmental peacemaking can facilitate the absence of violent conflict, but
only within states and only under certain circumstances. Mechanism 1 (improving the
environmental situation) and especially mechanisms 4 (building institutions) are most relevant in
this context.
4.2 Peace as Symbolic Rapprochement
The number of studies focusing on the links between environmental cooperation and
symbolic rapprochement within states is limited. After the 2004 Indian Ocean tsunami,
cooperation between rebel and government forces in providing post-disaster aid as well as
increasing public solidarity “transformed the Indonesian public discourse on Aceh from a space
of threat and danger into one of ‘national’ commiseration and solidarity” (Le Billon and
Waizenegger 2007, 419). This boost in mutual understanding and solidarity (mechanism 2) as
well as growing perceptions of interdependence in the wake of disasters (mechanism 3) catalyzed
already ongoing negotiations between the Indonesia government and the Aceh-based rebels,
eventually leading to a peace agreement in 2005 (Gaillard, Clavé, and Kelman 2008). Both
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mechanisms can also be identified in successful environmental peacemaking processes in the
Democratic Republic of Congo (Burt and Keiru 2011), Ethopia (Bogale and Korf 2007) and
Yemen (Taher et al. 2012).
In numerous other cases, by contrast, environmental cooperation had no sustained impact
on the symbolic relations between intrastate conflict groups (Kreutz 2012; Walch 2014).
Environment-related interdependencies were recognized and even acted upon in a large number
of cases (Conca and Wallance 2012; Zahler et al. 2016). But the resulting cooperation was often
either limited to a small group of engaged citizens and experts (Aggestam and Sundell-Eklund
2014; Krampe 2016) or even aggravated tensions (Le Billon and Waizenegger 2007). In Vietnam
and Zambia, for instance, perceptions about the unfair distribution of the gains emerging from
(common) water infrastructure projects aggravated communal tensions (Funder et al. 2012).
This suggests that recognizing and even cultivating interdependence (mechanism 3) is not
sufficient to realize intrastate environmental peacemaking. Rather, building trust and
understanding (mechanism 2) seems to be the relevant mechanism linking environmental
cooperation to peace as symbolic rapprochement. Further, the success of this mechanism is
again strongly dependent on a number of contextual factors. The most important are the absence
of recent violence (implying that environmental peacemaking is difficult to realize in immediate
post-conflict settings), the availability of traditional resource management knowledge, the
potential long-term impact of environmental problems (which seem to raise the stakes for
effective cooperation), and availability of external support, such as international aid in Aceh
(Burt and Keiru 2011; Gaillard, Clavé, and Kelman 2008; Taher et al. 2012).
When compared to the intrastate level, more research is available on the effect of
environmental cooperation on peace as symbolic rapprochement between states. One of the most
prominent success stories in this context is the Trifinio Plan. It was launched in 1987 to promote
regional water and conservation cooperation as well as to strengthen peace between El Salvador
and Honduras in the final phase of their 147 year rivalry. The environmental management and
coordination institutions built in the context of the Trifinio Plan (mechanism 4) facilitated
interaction and trust building (mechanism 2), especially between high-ranking policy makers (but
also between local communities along the border) (Artiga 2003; López 2004) and hence
increased symbolic rapprochement between both states.
The Cordillera del Cóndor transboundary protected area also helped to maintain dialogue
and to demilitarize the border zone between Peru and Ecuador after the end of their long-lasting
conflict (Kakabadse, Caillaux, and Dumas 2016). Similar effects can be observed in the context
of cooperation on the Rhine in post-1945 Europe (Swain 2016), on the Ganges between
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Bangladesh and India (Brichieri-Colombi and Bradnock 2003), on Lake Titicaca between Bolivia
and Peru (Walters 2012), and on the Virunga bioregion between the Democratic Republic of
Congo, Rwanda and Uganda (Refisch and Jensen 2016). Similar to cooperation around the
Trifinio region, mechanisms 2 (increasing trust and understanding) and 4 (building institutions)
were deeply intertwined in facilitating symbolic rapprochement in these cases. More specifically,
the institutions created in the context of environmental cooperation served as communication
channels and exchange forums between decision makers, which in turn facilitated trust building,
eventually contributing to symbolic rapprochement. The cultivation of interdependence via
increasing perceptions of common challenges and shared benefits or via a spill-over of
cooperation (mechanism 3), by contrast, only played a rather limited role in most cases.
The support and involvement of high-ranking policy makers (often presidents or
ministers) seems to be an almost necessary condition for successful environmental peacemaking.
In some cases, most notably the Virunga bioregion (where spill-over effects were also most
relevant), low-level cooperation between activists, NGOs and local authorities paved the way for
more formal conservation-related interactions between high-ranking politicians (Martin et al.
2011). But when no prominent decision makers are involved at all, even successful
transboundary environmental cooperation between citizens and NGOs has very little impact on
symbolic rapprochement between states. Examples of this include the Good Water Neighbors
project in the Israeli-Jordanian-Palestinian context (Ide 2017; Reynolds 2017), Greek-Turkish
post-earthquake solidarity (Akcinaroglu, DiCicco, and Radziszewski 2011), and the Nicosia
Master Plan on the divided island of Cyprus (Jarraud and Lordos 2012). This finding is very
much in line with theoretical expectations as rapprochement between states needs to involve
some of the states’ key decision makers at a certain point in time (Akçalı and Antonsich 2009;
Mackelworth 2012).
But even when high-ranking politicians are involved, there is a significant number of cases
where environmental cooperation had little to no impact on the symbolic relations between
states. These include Costa Rica-Nicaragua (Barquet 2015), the Sava River Basin (Colakhodži et
al. 2014), South Africa-Zimbabwe-Mozambique (van Amerom and Büscher 2005), and TurkeySyria (Scheumann and Shamaly 2016). Also, disaster-related cooperation, for instance between
Greece and Turkey after the 1999 Izmir earthquake (Akcinaroglu, DiCicco, and Radziszewski
2011), has at best a short-term impact on the identity constructions of the conflict parties
(Kelman 2012). In addition, there are numerous cases where states in conflict do not cooperate
at all in the face of severe environmental problems, or where relations become even worse.
Evidence for this claim is provided by Ethiopian-Eritrean differences about drought aid, Cuba
12

refusing assistance from the US in the wake of tropical storms, and the lack of environmental
cooperation along the Korean border (Kelman 2006; Mjelde et al. 2017).
The large number of unsuccessful cases suggests that the link between environmental
cooperation and peace as symbolic rapprochement (just as for peace as the absence of violent
conflict) is highly context dependent. From the case studies discussed above, it is possible to
identify a set of factors that increase the chance of successful environmental peacemaking
between states. The most important are the involvement of high-ranking policy makers, the
absence of strong political tensions (which lead to a securitization of cooperation efforts), the
perceived mutuality and fairness of environmental cooperation, internal political stability (so that
stable expectations and relations between decision makers can develop), agreement on the
direness of the environmental situation, and external support (e.g. in the form of development
aid or third-party mediation) (see also Dinar 2011; Feil, Klein, and Westerkamp 2009;
Mackelworth 2012). But none of these factors is sufficient or necessary alone. For instance, high
levels of external support and well-established environmental knowledge did not save
cooperation around the Aral Sea from failing in ecological and peacemaking terms (Weinthal
2002).
To sum this section up: Environmental peacemaking facilitates symbolic rapprochement
between non-state groups as well as between states, but this effect is highly contingent on a
number of contextual factors (such as the absence of intense tensions or external support). On
the intrastate level, increasing understanding and trust (mechanism 2) seems be the most relevant
mechanism. Between states, mechanism 2 (increasing understanding and trust) and mechanism 4
(building institutions) are often deeply intertwined in driving environment-peace links.
4.3 Peace as Substantial Integration
There are few studies which focus on the impact of environmental cooperation on
substantial integration between social groups. This might not be surprising as environmental
peacemaking already shows limited success with regard to the prevention of violent conflicts and
symbolic rapprochement, which are generally conceived as preconditions for substantial
integration.
In line with this, researchers find little evidence for a link between environmental
cooperation and substantial integration, both on the intra- and the interstate level. Within Israel,
several Jewish kibbutzim cooperated with Arab Bedouin pastoralists during the 1957-1963
drought to sustain livelihoods, but later also by articulating political opposition and filling formal
complaints against the discrimination of Bedouins (Tubi and Feitelson 2016). During the
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drought in Southern Africa in the early 1990s, cooperation between the South African
Development Community (SADC), South Africa and international donors intensified. This
cooperation was not only instrumental in avoiding widespread famine, but also paved the way
for the inclusion of South Africa into the SADC, which was initially founded by its geopolitical
rivals (Holloway 2000). Further, environmental cooperation on the Trifinio region (El Salvador,
Honduras, Nicaragua) and the Mekong River (Cambodia, Laos, Thailand, Vietnam) produced
some spill-over effects (mechanism 3) in the form of collaboration on border delineation and
hydropower development (Carius 2006: 13; Sokhem, Sunada, and Oishi 2007).
However, political and societal integration remained shallow and limited to a few less
relevant issue areas in the cases of the Israeli drought (Tubi and Feitelson 2016), the Trifinio
region (López 2004) and the Mekong (Jacobs 2002). Broader processes of reconciliation were the
main driver of more substantial integration in Southern Africa (Thompson and Dreyer 2010).
And other forms of ― at times even quite intense ― environmental cooperation in the Virunga
region, around Lake Titicaca and on the Syrian-Turkish friendship dam produced hardly any
substantial integration (Refisch and Jensen 2016; Scheumann and Shamaly 2016; Walters 2012).
In accordance with this, the large-N study of Kreutz (2012) finds that natural disasters increase
the chance for peace talks, but not for peace agreements.
So while there is little empirical literature on the issue, it seems that environmental
cooperation has at best a very minor direct impact on peace as substantial integration. However,
an indirect impact cannot be precluded yet. Environmental peacemaking can in some contexts
contribute to the absence of violent conflict and facilitate symbolic rapprochement, which are
important preconditions for substantial integration (see section 5 for a further discussion of this
issue).
4.4 Discussion
Although evidence on environmental peacemaking is provided by a number of different
research fields, theoretical perspectives and disciplinary accounts, four overarching conclusions
can be drawn from the review of the empirical literature (see Table 2 for a visual summary): First,
environmental cooperation can facilitate peace, although such an effect is strongly dependent on
the presence of a set of context factors, such as the absence of high-intensity conflicts and
external support. Second, environmental peacemaking is most likely to facilitate the absence of
violence within states and symbolic rapprochement within as well as between states. Third,
increasing understanding and trust (mechanism 2) and especially building institutions
(mechanism 4) are the most relevant mechanisms linking environmental cooperation to peace,
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while cultivating interdependence (mechanism 3) plays hardly a role. The relevant mechanisms
are likely to interact in practice. Fourth, environmental cooperation has little to no direct impact
on peace as substantial integration.
Table 2: Summary of the core findings of the empirical environmental peacemaking
literature
↓ Mechanism

Understanding of peace →

Absence of
violence

(1) Improving the environmental situation

Symbolic
rapprochement

Substantial
integration

Intrastate
Intrastate
Interstate

(2) Increasing understanding and trust
(3) Cultivating interdependence
(4) Building institutions

Intrastate

Interstate

Most relevant contextual factors

• Absence of
recent
violence
• Tradition of
cooperation
• Consensual
environmenttal knowledge
• External
support/
recognition

• Absence of
strong
tensions
• Involvement
of relevant
decision
makers
• High environmental stress
• External
support

/

Note: No entries are made in the Substantial integration column as environmental cooperation is
unlikely to facilitate substantial integration
5 Pathways and tasks for future research
Research on environment-peace-links is still at an early stage and relevant theoretical and
empirical insights are provided by a number of different research fields. While such vitality and
interdisciplinarity is certainly an asset, it also implies that more research is necessary to gain a
more comprehensive understanding of the matter. In this section, I outline four tasks for future
research. Three of those are connected to the key organizing principles and findings of the
literature review (contextual factors, mechanisms, understandings of peace), while one is more
general.
First, one key result of the review is that the success of environmental peacemaking is
strongly dependent on a number of contextual factors. This begs the question of the relevance of
environmental cooperation for peacemaking, especially when compared with other (presumably
less context-dependent) factors. Critics can argue, for instance, that the absence of recent
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violence, a tradition of low-level cooperation as well as external pressure and support are not
relevant contextual factors for environmental peacemaking, but by themselves good predictors
of positive or at least non-violent relations (Brock 1991). One way to assess the relative impact
of environmental cooperation for peacemaking would be to conduct further in-depth case
studies. These could trace which organizations and decision-makers interacted in which forums,
which quality these interactions had, which follow-up meetings/agreements/institutions resulted
from the interactions, if and how the involved decision-makers or broader populations changed
their perceptions regarding the respective other, and which impact the relevant participants
and/or public opinion had on wider political processes or conflict dynamics.
The other way to analyze the relevance of environmental cooperation as a driver of peace
vis-à-vis other factors is to conduct quantitative studies for a large number of cases. In contrast
to in-depth case studies, this methodological approach has so hardly been used to investigate
environment-peace links (see Barquet, Lujala, and Rød 2014; Kreutz 2012 for exceptions). At an
international level, researchers could use recent data on the termination of interstate rivalries
(Thompson and Dreyer 2010) or changes in the peacefulness of dyadic relations (Goertz, Diehl,
and Balas 2016) as the dependent variable. International environmental agreements in general
(Mitchell 2003) and transboundary freshwater agreements (Giordano et al. 2014) and
conservation areas (Barquet, Lujala, and Rød 2014) in particular might be useful independent
variables.
Reliable data on the intrastate level is probably harder to compile. But information on the
cessation and absence of violent conflict on various levels are available from a variety of datasets
(e.g., Gleditsch et al. 2002; Raleigh et al. 2010). In order to operationalize environmental
degradation and a number of relevant contextual factors, data can be collected from various
international, national and academic institutions (e.g., Tollefsen, Strand, and Buhaug 2012).
Surveys have been used successfully to assess the quality of local (environmental) cooperation
and are also well-suited to study peace defined as symbolic rapprochement (Bogale and Korf
2007; Linke et al. 2015).
Second, this study has identified four mechanisms possibly connecting environmental
cooperation to peace. Building institutions seems to be most relevant of them, while cultivating
interdependence only plays a minor role. However, there has been little empirical research
focusing explicitly on these mechanisms so far. Consequentially, this study is able to identify
relevant contextual factors for the various understandings of peace, but not for the different
mechanisms. It is also possible that my findings about the importance of different mechanisms
for different understandings of peace (summarized by Table 2) are at least partially driven by the
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(still limited) set of case studies available. Further studies which focus on additional regions or
utilize different theoretical perspectives will maybe fill some empty spots in Table 2.
A crucial task for future research is therefore to study explicitly which mechanisms link
environmental cooperation in which contexts to which forms of peace. In-depth case studies,
especially when based on interviews with relevant decision makers, could provide helpful insights
here. Another possibility would be to develop indicators for each of the four mechanisms, such
as higher freshwater availability (improving the environmental situation), opinions of the other
party in public polls (symbolic rapprochement), the extent of cooperation (on environmentrelated issues) (cultivating interdependence), or the number of institutions between both parties
(building institutions). These indicators could then be used to assess the relevance of the four
mechanisms for a medium or even large number of cases. As the mechanisms also interact and
are entangled in practice (see section 4), such studies would also analyze whether particular
combinations or temporally ordered sequences of mechanisms are particularly likely to result in
successful environmental peacemaking.
Third, this review has identified three different understandings of peace used in the literature,
which can be structured along a continuum. However, few studies explicitly state which of these
(or alternative) understandings of peace is the outcome they are interested in. This makes it more
difficult to assess which mechanisms and contextual factors are more or less relevant for a link
between environmental cooperation and a specific stage of the peace continuum.
For instance, this study finds that environmental cooperation can facilitate the absence of
violent conflict between intrastate groups. The absence of violent conflict, in turn, is also a
crucial success condition for symbolic rapprochement, both in the context of environmental
peacemaking (see section 4.2) and in general (e.g., Kaufman 2001). Consequentially, it is possible
that environmental cooperation has an indirect impact on symbolic rapprochement if it does not
facilitate rapprochement itself, but contributes to the prevention of violence. The studies of
Bogale and Korf (2007) and Linke et al. (2015) provide tentative support for this hypothesis, but
further research (also on the indirect impacts of environmental cooperation on substantial
integration) is necessary. Similarly, environmental cooperation can contribute to symbolic
rapprochement between social groups, which could have an indirect effect on preventing
violence in the long-term (but not in the short-term, as time is needed to build better symbolic
relations). This is well in line with Barquet et al.’s (2014) finding that the existence of a TBPA
makes interstate militarized disputes between the respective states less likely.
Further, the explicit differentiation between different understandings of peace could give
rise to debates about a hardly discussed question in research on environmental peacemaking:
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What time horizons can we expect for environmental cooperation to have some impact on
peace? While the prevention of violent conflict via an improved environmental situation or wellfunctioning institutions can be realized in the short-term, Ali (2007) and Martin et al. (2011)
argue that symbolic rapprochement and substantial integration take place over longer time
periods. Similarly, Ostrom (2000) emphasizes that local approaches tend to produce more robust
forms of environmental cooperation, but often also take longer to be implemented. Kelman
(2012, 14), by contrast, concludes that disaster-related cooperation can have an impact on
symbolic relations between groups, but only when “considering a time-scale on the order of
weeks and month.”
Fourth, while this review has largely focused on the relevant contexts, positive effects of
and conditions for success of environmental peacemaking, it is worth mentioning ― and
researching ― that environmental peacemaking can also have a downside. For example,
environmental cooperation between states can cause the marginalization of local populations in
the context of conservation areas (Marijnen and Verweijnen 2016; van Amerom and Büscher
2005) and dam projects (Sneddon and Fox 2006), or be a pretext for shared, unsustainable
resource exploitation (Swain 2016). In the Middle East, environmental peacemaking projects
have been criticized for failing to address structural inequalities regarding water access (especially
between Israel and Palestine) and hence for depoliticizing them (Aggestam and Sundell-Eklund
2014). And the field of political ecology has intensively studied “the power relations inherent in
defining, controlling and managing nature”, including cooperative management practices (Peluso
and Watts 2001: 25)
Such negative effects of environmental cooperation are unlikely to improve the
environmental situation for all relevant stakeholders (mechanism 1), to increase understanding
and trust (mechanism 2), to cultivate interdependence (mechanisms 3), or to establish accepted
and sustainable institutions (mechanism 4). They also cause grievances and can hence (i)
contribute to the presence (rather than the absence) of violence and (ii) undermine (rather than
facilitate) symbolic rapprochement. But especially at the intrastate level, little critical analysis of
environment-peace links is available.
Such research would paint a more nuanced picture of the potentials and pitfalls of
environmental peacemaking. But it is also instrumental in identifying further relevant contextual
factors for environmental peacemaking. It remains debated, for instance, which design features
of environment-related institutions and which degree of inclusivity are most suitable for
facilitating environment-peace links (Carius 2006; Mitchell and Zawahri 2015; Selby 2013).
Similarly, the literature on the commons identifies (incremental) sanctions as important for
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sustainable resource management (Cox, Arnold, and Tomás 2010), but such sanctions can also
be a cause of conflict
6 Conclusion
The purpose of this study was to structure and review the dispersed empirical evidence on
environment-peace links. In order to do so, I first developed a working definition of
environmental peacemaking based on assumptions widely shared in the relevant literature. The
article then distinguished between three different understandings of peace employed by
environmental peacemaking researchers, which can be thought of as a continuum: the absence of
violent conflict, symbolic rapprochement and substantial integration. Afterwards, I assessed
whether and under which circumstances environmental cooperation facilitates peacemaking. In
this context, I distinguished between four mechanisms connecting environmental cooperation to
peace: improving the environmental situation, increasing understanding and trust, cultivating
interdependence, and building institutions.
The review of the empirical literature produced four main conclusions. The first and most
important of these is that environmental peacemaking works at least in some contexts, although
its success is strongly dependent on the presence of contextual factors, such as the absence of
high-intensity conflict, external support, and locally accepted environmental knowledge. This
finding provides an important corrective to most of the environmental and climate security
literature, which too often narrowly focuses on the link between environmental change and
conflict (Gemenne et al. 2014). It also suggests that International Relations research, which
frequently uses environmental cooperation as a dependent variable (Young 2016), should pay
attention the effects of such cooperation on intergroup relations.
The other three main conclusions specify which mechanisms are most likely to connect
environmental cooperation to which forms of peace in which contexts: Second, environmental
cooperation can facilitate the absence of violence within states as well as symbolic
rapprochement within and between states. Third, environmental cooperation has little to no
impact on peace as substantial integration. Fourth, building institutions (mechanism 4) is the
most relevant mechanism linking environmental cooperation to peace, followed by increasing
understanding and trust (mechanism 2). Cultivating interdependence (mechanism 3) plays hardly
a role.
Based on the findings, I suggested four pathways for future research: (i) Scholars should
assess the relevance of environmental cooperation vis-à-vis other (presumably less contextdependent) drivers of peacemaking in further details. (ii) The limited empirical knowledge
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available on the mechanisms connecting environmental cooperation to peacemaking (as well as
on the interactions between these mechanisms) begs for more explicit research on this issue. (iii)
Further insights into the interactions between and different time horizons of the different stages
of the peace continuum are needed. (iv) Focusing on the downside of environmental
cooperation would provide a more nuanced picture of environmental peacemaking and can help
to identify further relevant contextual factors.
Even in the light of these knowledge gaps, the findings of this study have a number of
implications for policy makers, NGOs, development workers and conflict mediators. First,
environmental cooperation can be a promising strategy for peacemaking unless the conflict
parties have recently directed intense violence against each other. Second, external support (for
instance through funding, mediation or supervision) increases the chances for success. Third,
building institutions to address conflict, manage natural resources, and increase trust is a
promising strategy for environmental peacemaking. And fourth, environmental cooperation
should be designed in a conflict-sensitive and sustainable way to avoid negative side effects (Feil,
Klein, and Westerkamp 2009).
To end with an optimistic note: Environmental peacemaking is certainly no silver-bullet
solution to the environmental and conflict-related problems of the 21st century. But current
research suggests it can at the very least help to address these problems, while also offering an
important counterpoint to at times fatalist narratives about widespread instability and migration
caused by environmental stress.
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