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A B S T R A C T

The water-energy-food nexus has become a popular concept in environmental change research and policy de-
bates. Proponents suggest that a nexus approach promotes policy coherence through identifying optimal policy
mixes and governance arrangements across the water, energy and food sectors. Although the nexus literature
identifies some barriers to achieving coherence it does not clearly explain why the barriers are present, what
influences them, and how they can be acted upon. These gaps disconnect the nexus literature from the gov-
ernance processes it ultimately seeks to influence. This paper examines how the integrative environmental
governance literature can help to close these gaps. It extracts insights from seven streams of research literature
and discusses their relevance for the nexus literature. We argue that connecting the nexus to decision-making
processes requires: i) rethinking the boundaries of nexus analysis vis-à-vis other sectors and levels; ii) elaboration
of shared principles that can guide decision-making towards policy coherence − or an appropriate form of
fragmentation − in different contexts; iii) viewing policy coherence as a continuous process of changing values
and perception rather than as an outcome.

1. Introduction

The literature on the water-energy-food nexus (or “nexus” for short)
expresses great ambitions to achieve policy coherence and overcome
the unintended consequences of uncoordinated policy between dif-
ferent sectors. The nexus concept is intuitively compelling, spawning
conceptual frameworks (see e.g. Cairns and Krzywoszynska 2016; Leck
et al., 2015), and analytical tools (Granit et al., 2013). However, ana-
lytical insight by itself does not produce effective and accountable
policy and management. Based on a review of nexus literature we
identified three governance gaps that merit further attention because,
as we argue, they render the nexus concept disconnected from the de-
cision-making and policy-making processes it ultimately seeks to in-
fluence. The nexus literature clearly accepts that governance matters,
but it does not go into depth. In particular, it falls short on providing
insights on i) conditions for cross-sector coordination and collaboration;
ii) dynamics that influence the nexus beyond cross-sector interactions;
and iii) political and cognitive factors as determinants of policy change
(Weitz et al., 2017).

Starting from these three governance gaps, this paper puts the
claims and ambitions of the nexus literature in a productive conversa-
tion with existing debates in governance theory. We argue that

governance theory can help to fill the gaps, taking into account the
wider governance landscape, the processes that take place within it and
how they influence the links between technical information and im-
plementation (Cairney , 2016). Specifically, we turn to the integrative
environmental governance (IEG) literature for insights.

To familiarize the reader with the nexus concept (which is char-
acterized by several different perspectives) and how the gaps were
identified, we devote the following section to a summary of the nexus
literature and its governance gaps (for a full account see Weitz et al.,
2017) before exploring how IEG can help to close them.

2. The nexus literature and its governance gaps

The “water-energy-food nexus” approach emerged in the late 2000s,
as a way of framing cross-sector and cross-scale interactions in a context
marked by growing concerns about the global economic and food se-
curity crisis (Allouche et al., 2014). Since then, the “nexus” has gained
popularity both within academia and among policy-makers (Leck et al.,
2015; Benson et al., 2015).

A review of nexus literature, and key debates that focused particu-
larly on governance implications (i.e. both the role ascribed to gov-
ernance and the governance issues implied by a nexus approach Weitz
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et al., 2017) supported the conclusion made by several authors that the
nexus is conceptually inconclusive (Wichelns, 2017; Cairns and
Krzywoszynska, 2016). Here we provide a summary of three over-
arching perspectives. They are neither mutually exclusive nor ex-
haustive but capture the broad debates in the nexus literature. On at
least two points the nexus literature is consistent: the overarching
governance problem is that policies are fragmented across the water,
energy and food sectors, which lead to unintended consequences; and
the goal is to achieve policy coherence by identifying synergies and
trade-offs, optimizing policy options, and adapting governance ar-
rangements. However, the literature contains different explanations as
to why fragmented policies pose problems and does not elaborate on
what exactly policy coherence entails or how it can be achieved (Weitz
et al., 2017).

The first perspective on the nexus focuses on risk and security, and
is based on the idea that failing to account for connections between
nexus sectors could worsen resource scarcity and induce conflicts (see
e.g. Hoff 2011; Bizikova et al., 2013; World Economic Forum Water
Initiative, 2012; NIC, 2012; Shell International BV, 2013. For example,
first-generation biofuel production can present risks to food security
(Rulli et al., 2016). Proposed strategies for reducing nexus-related se-
curity risks include placing supply risks on the political agenda and
improving data collection in order to clarify interactions and design
incentives (Beisheim 2013; World Economic Forum Water Initiative,
2012; Gain et al., 2015, as well as isolating sectors from impacts from
other sectors (NIC, 2012).

The second perspective is guided by economic rationality. Here the
nexus is seen as a way to improve policy cost-effectiveness and re-
source-use efficiency, as well as to optimize allocation of resources
across sectors (SIWI, 2014). It is further considered as enabling the
creation of new business opportunities and (green) economic growth
(Vlotman and Ballard 2014; World Economic Forum Water Initiative,
2012, for example by ensuring sustainable water use in energy and food
supply chains (Zahner, 2014; Wales, 2014). From this perspective,
policy coherence is undermined by the sectors’ different institutional
frameworks, divergent targets, lack of communication, and lack of
clarity on rights and responsibilities across sectors (Pittock et al., 2013).
Proposed governance responses are mainly coordinative, such as
strengthened cross-sectoral cooperation, increased communication and
inclusive demand management via dialogue platforms or other inter-
agency mechanisms and economic instruments (SIWI, 2014; Ringler
et al., 2013; Weitz et al., 2014; Beisheim 2013).

Within these two perspectives, governing the nexus remains a
technical or administrative matter, where better coordination of in-
formation about cross-sector interactions can improve, or even opti-
mize, system performance as measured against security or economic
criteria. However, information alone does not necessarily lead to policy
change and administrative processes are not necessarily objective
(Kurian, 2017). The third perspective acknowledges this and counters
the dominant technical-administrative take on nexus governance. It
makes the case that addressing trade-offs and improving policy in-
tegration across sectors is a fundamentally political process requiring
negotiation amongst different actors with distinct perceptions, interests
and practices (Rees 2013; Allouche et al., 2014; Stein et al., 2014). This
perspective is thus concerned with equity and social progress (Dupar
and Oates 2012; Stringer et al., 2014) and highlights that technical
solutions for improving coherence within the nexus may have unin-
tended and negative impacts in other policy areas, such as poverty al-
leviation and education (Jobbins et al., 2015). With this perspective,
key barriers to policy coherence include unequal distribution of power,
voice, access to information, resources and capability amongst actors
and institutions (Lele et al., 2013; Perrone and Hornberger 2014), as
well as conflicting interests, both domestic and international (Perrone
and Hornberger 2014; Beisheim et al., 2013). Some authors further
argue that outcomes can be improved by looking at specific, local, cases
of trade-offs and preferences, in addition to a focus on the national scale

(Söderbaum and Granit, 2014; Stein et al., 2014).
While space only allowed for a re-cap of the nexus literature review

here, we have concluded from the review that the literature falls short
on a number of issues (see Weitz et al., 2017 for further discussion).
Fundamentally for the nexus concept, clarity is needed on overarching
objectives and guiding principles: what is it to achieve and for what
purpose? No monolithic ideology underlies the nexus and these fun-
damental questions remain unanswered. Preferences for different
measures for handling nexus issues will vary according to different
perspectives on the nexus and, if adopted, steer in different directions.
That is, policy coherence might be achieved through different paths,
resulting in different outcomes for different stakeholders. With regards
to governance implications and how the nexus can connect with deci-
sion-making processes, the literature also leaves a lot to be desired; why
are barriers to integrative governance of water, energy and food pre-
sent? What influences them? And how can they be acted upon? First,
although all three nexus perspectives argue that cross-sector co-
ordination and collaboration is desirable (for distinct reasons), they do
not explain what conditions would enable or hinder collaboration and
coordination between sectors, institutions and actors. Second, the nexus
literature provides little insight on how dynamics beyond the sectoral
boundaries of water, energy and food, influence the nexus (with some
exceptions, such as Beisheim, 2013, who discusses widening the scope
of the nexus to planetary boundaries). The non-linearity and complexity
of governance and decision-making therefore tends to be ignored. Fi-
nally, while some authors have called for more attention to the politics
of the nexus (e.g. Stein et al., 2014), the nexus literature generally
overlooks how trade-offs are negotiated, decisions taken in practice and
the ideological assumptions behind policy options. As reflected by
perspectives one and two, a technical and administrative view dom-
inates both the literature and conceptions of policy coherence in
practice; yet political and cognitive factors are essential for connecting
technical nexus analyses to actual decision-making and policy pro-
cesses. Thus, the three gaps identified and in focus for the remainder of
this paper are: 1) conditions for cross-sector coordination and colla-
boration; 2) dynamics beyond cross-sector interactions, and; 3) political
and cognitive factors as determinants of change.

3. Approach and methods

With the objective to connect the nexus governance gaps and re-
levant governance theory, a first methodological question is where to
look − which governance debates and theoretical approaches appear
relevant for deriving insights on the nexus? We turn to the concept of
integrative environmental governance (IEG). Visseren-Hamakers
(2015) coined IEG as an umbrella term for a whole body of concepts
that have a shared focus on the relationships between governance in-
struments and/or governance systems in a context of increasingly
complex and fragmented environmental governance (or society and
policy more generally). The concepts and their theories focus on re-
lationships and interdependencies between different organizations and
different policies, as well as the existence of many different decision-
making centers. IEG brings together debates on these issues that have
taken place in both policy circles and academia, but often in isolation
(Visseren-Hamakers, 2015). Given the overlap between IEG and the
nexus governance gaps in terms of interdependencies in policy across
sectors, the movement toward policy being shaped in a wider context
than within administrative sectors, and the distribution of power in
decision-making, IEG appeared a well-positioned pool of knowledge
from which to derive insights about the three gaps. Following Visseren-
Hamakers (2015) we have looked at seven specific IEG concepts, which
are presented in Table 1:

The nexus approach is in fact included as an eighth concept by
Visseren-Hamakers (2015), referred to as the latest contribution to the
IEG literature. However, it remains a placeholder rather than a sub-
stantial contribution. Exploring the links between the nexus approach
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and IEG, as we do in this paper, therefore makes a contribution to IEG.
Our main interest is, however not to discuss or contribute to IEG as a
concept but to explore and extract useful insights for nexus governance
from a promising pool of theoretical literature. Yet our use of IEG to
guide which governance theories we consider merits a couple of com-
ments.

Firstly, the term integrative environmental governance may be con-
fusing, because some of the concepts included are not solely about
environmental governance but “integrative governance” generally, and
also because it provokes the question why an environmental focus
would be more relevant to the nexus than just any political science
theory addressing issues of policy coordination and integration. This is
primarily a critique against the concept of IEG and the criteria used to
decide which concepts have been included or not. One could argue that
environmental issues have often been the focus of policy integration
and policy coherence debates, which then gave rise to the diverse lit-
erature within the broad IEG tent. The question of most interest in this
paper is the extent to which the nexus is considered to be a specifically
environmental issue. As noted in Section 2, the nexus literature does not
answer the question; some would argue it is motivated by environ-
mental concerns and resource security, others that it is a social equity
issue. But regardless of perspective, the nexus certainly concerns three
sectors closely tied to critical natural resources (including water and
land) and the implications of how they are managed for environmental
and human systems. Therefore, governing the nexus is at least to some
extent a question of environmental governance but the ambiguous re-
lationship to “environment” is present in the nexus literature, as it is in
the IEG literature.

Secondly, the boundaries set (i.e. the governance scale or site in
focus) for studying the issue of integration and coherence vary between
the different IEG concepts. These focus variously on sectors, organiza-
tions, ecosystems, or on a whole governance system, on global level
institutions or public administration systems at the national level. As a

result, the different concepts are also concerned with different types of
actors. This provokes the questions: can different concepts simply be
applied to the nexus, and are our findings applicable across different
scales and actors? We argue that nexus issues play out at all different
levels and are highly contextualized (see e.g. Weitz et al., 2014). Our
analysis can only point to insights of general interest for the three
governance gaps − which were identified irrespective of scale and
acknowledging many different perspectives on the nexus − whereas
their application to a specific nexus situation must be evaluated on a
case-by-case basis. IEG thus has potential for generating insights re-
levant to many different nexus contexts (of different scope and scale),
but all will not be applicable to any given case.

Given the range of perspectives on the nexus − both the degree to
which it is conceptualized as an “environmental” issue or not and the
different scales at which nexus issues play out − we find that IEG, as
defined here and capturing the seven concepts presented in Table 1,
provides enough flexibility to offer applicable insights to both “en-
vironmental” and “non-environmental” dimensions of the nexus and yet
enough delimitation in terms of the shared governance issues these
concepts focus on.

Our ambition is to look for factors and concrete governance me-
chanisms that could help explain and begin to close the three govern-
ance gaps identified earlier, rather than to exhaustively review the IEG
literature. The IEG literature reviewed by Visseren-Hamakers (2015)
made a natural starting point for our review. From there we applied a
snowball method to identify additional theoretical references that could
advance our understanding of the respective theories introduced and
how they might apply to the nexus.

Table 1
Overview of the seven IEG concepts with description and references.

CONCEPT DESCRIPTION REFERENCES
(appearing in the paper)

Environmental policy
integration (EPI)

Addresses the integration of environmental concerns in other sectors,
bringing insight into priority-setting and various dimensions of
coherence (including horizontal, vertical and policy-to-
implementation).

Lafferty and Hovden, 2003; Jordan and Lenschow, 2008; Peters,
1998; Nilsson and Persson, 2003; Hillion, 2008; Persson, 2007;
Gerger Swartling et al., 2007; Collier, 1994; Kivimaa and Mickwitz,
2006; Lenschow and Zito, 1998; Nilsson and Eckerberg, 2009;
Nilsson, 2005

Inter-organizational relations Studies relationships between different types of organizations, both
public and private, and what they mean for policy and international
relations. The literature brings insight into why agencies choose to
cooperate or not, and in what circumstance a coordinating body may
arise and function.

Schmidt and Kochan, 1977; Litwak and Hylton, 1962; Young, 1996

Institutional interaction/
interplay and management

Asks how the effectiveness of an institution is influenced by its
relationships with other institutions. It brings insight into different types
of interaction, especially amongst intergovernmental policies and how
they are managed.

Young, 2002, 1994; Young 1996; Keohane et al., 1993; Oberthür,
2009; Oberthür and Gehring, 2006, 2011; Brown Weiss, 1993;
Hyvarinen, 1999; Victor, 1999; van Asselt, 2011; Stokke, 2001

Policy mixes and smart
regulation

Studies relationships between different policy instruments, whether
they are complementary or counterproductive and how they can, in
combination, be more effective than a single instrument. It considers
different types of instruments and stresses the need for transparency
about the norms and principles they promote.

Gunningham et al., 1999; Van Gossum et al., 2012; Jordan et al.,
2004; Gunningham and Sinclair, 2000

Groups of regimes Considers groups of international institutions that address the same
issue area. As a counterpoint to the dominant governance narrative in
the nexus literature, it considers the potential benefits of fragmentation
and cost of coherence and integration.

Biermann et al., 2009; Brown Weiss, 1993; Raustiala and Victor,
2004; Stokke, 2001

Metagovernance and
orchestration

Studies strategic steering and coordination in governance systems or
governance instruments, including non-state and private actors. This
literature brings insight into the general conditions for governance in
which coordination or integration may take place.

Christopoulos et al., 2012; Kooiman and Jentoft, 2009; Visseren-
Hamakers and Glasbergen, 2007; Glasbergen, 2011

Integrated management and
landscape governance

Focuses on integrating actors and policies at a specific scale, e.g. an
ecosystem or watershed. This literature brings insight into the relation
between physical conditions of a landscape and the decision-making
scale.

van Oosten, 2013; Görg 2007; Massey, 2006
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4. Insights from integrative environmental governance

4.1. Insights for gap 1: conditions for cross-sector coordination and
collaboration

The first gap concerns cross-sector coordination and collaboration
among different actors, given the focus within the nexus literature on
fragmentation and coherence. We begin with insights that help to
clarify what is being coordinated or collaborated on, by whom and
towards what objective, before we proceed to discuss the conditions
under which coordination and collaboration might be achieved.

The IEG literature suggests interactions are too complex to be de-
scribed by a dichotomy between synergy and conflict, as is often the
case in nexus literature. The environmental policy integration literature
poses the very basic, but important, question of what policy coordina-
tion challenge is present: is it characterized by redundancy − a du-
plication and overlap in policy functions; by lacunae/gaps − an ab-
sence of necessary policy arrangements; or by incoherence −
contradictions in policy and implementation measures (Peters, 1998;
Hillion, 2008)? It also encourages us to look beyond coordination of
policy objectives. The literature on policy mixes and smart regulations
considers interactions between regulatory approaches and instruments,
including market-based instruments (e.g. eco-taxes and tradable per-
mits) and soft instruments (e.g. eco–labels and voluntary agreements)
(Jordan et al., 2004). If considering the package of instruments and the
outcomes they jointly produce, this literature notes that the sequence in
which instruments are introduced can help reduce poor or unwanted
outcomes from interactions (Gunningham and Sinclair 2000;
Gunningham et al., 1999). Exploring this we can better understand how
motivational and informational instruments, self-regulation, and co-
regulation can improve effectiveness, efficiency, legitimacy and equity,
and the existence of a credible enforcement mechanism towards a
shared objective (Van Gossum et al., 2012).

This provokes the question to what extent there exists a shared
nexus objective. A common theme in the nexus literature is the
“handling of trade-offs”, i.e. taking action on conflicting interests be-
tween the three sectors. In the IEG literature the view on this issue is
rather a matter of balancing different societal objectives, which implies
negotiation between actors and interests. Some scholars studying en-
vironmental policy integration have argued that guiding principles are
essential when negotiating over diverging interests. For example,
Lafferty and Hovden (2003) have suggested that environmental pro-
tection should have principled priority over other objectives, whereas
Jordan and Lenschow (2008) argue for an enabling environment for
balancing short-term economic and social gains against long-term sus-
tainability. Kooiman and Jentoft (2009) focus on “hard governance
choices” or value conflicts. They argue that making metagovernance
principles (including inclusiveness, transparency and accountability) an
integral part of a governance process can help to make hard governance
choices easier, because they can stimulate bottom-up and more parti-
cipatory approaches that are sensitive to differences in national, re-
gional and local administrative and political cultures. Although some
overarching nexus principles have been proposed in the nexus literature
(e.g. investing to sustain ecosystem services, creating more with less,
and accelerating access by integrating the poorest (Hoff, 2011)), there
is no consensus on them. On one hand, the conceptual inconclusiveness
and lack of guiding principles to negotiate outcomes creates uncertainty
in terms of what is expected to be achieved by policy coherence across
water, energy and food sectors. On the other hand, it renders the nexus
approach flexible enough to adapt to different contexts, in which
principles can be agreed upon among stakeholders.

In moving towards agreed criteria for how to handle trade-offs or
balance societal interests across the nexus, the literature on environ-
mental policy integration offers some guiding questions to help evaluate
the extent to which an issue is governed in an integrative way. They
include whether the issue is referred to in policy and its relative priority

(weighting); whether statements by actors and in policy texts demon-
strate a shared understanding of the issue (consistency); and whether
there is actual coordination in implementing and evaluating policies by
removing contradictions, realizing synergies, and favoring environ-
mental objectives (Runhaar et al., 2014; Lafferty and Hovden 2003;
Kivimaa and Mickwitz 2006). Actors promoting a nexus approach can
thus ask whether nexus issues are referred to in policy and how they are
weighted against other issues; if there is a consistent understanding of
the nexus issue among actors and policies; and if there are any examples
of actual implementation and evaluation of policies affecting the nexus
that help to reduce conflicts between them.

Other basic questions where IEG provides helpful insights include,
between who is collaboration to be enhanced, and which actors are key
to promoting increased collaboration across the nexus? We would argue
that these need to be identified based on the nexus issue at hand and its
scope and scale. The different IEG concepts emphasize different actors.
Environmental policy integration scholars tend to focus on relations be-
tween stakeholders and government institutions at national or lower
levels (Visseren-Hamakers, 2015), whereas policy mixes and smart reg-
ulation promotes inclusion of a broad range of regulatory actors, in-
cluding commercial and non-commercial non-state actors. The litera-
ture on institutional interaction/interplay management clearly focuses on
collaboration between institutions, and proposes that management of
institutional interaction can take place at different times in the policy-
making process as well as at various levels; be carried out within all
institutions concerned, or by only one of them; take place at a higher,
overarching, institutional level; or be carried out by actors outside the
relevant overall institutional framework (Oberthür, 2009). The litera-
ture on inter-organizational relations focuses on interaction between or-
ganizations. The IEG literature’s concern with coordination and colla-
boration between many different types of actors should be kept in mind
as we move to discuss conditions, and some more practical mechan-
isms, for enhancing cross-sector collaboration and coordination. Their
relevance will depend on the nexus perspective adopted, the nexus
context in focus, and thus which actors are involved.

The metagovernance and orchestration literature identifies some
overarching factors that can improve coordination within a governance
system. While the nexus literature also notes such factors as inclusive-
ness (Kooiman and Jentoft 2009; Christopoulos et al., 2012; Visseren-
Hamakers and Glasbergen, 2007; Glasbergen 2011); transparency, ac-
countability and empowerment of weaker players (Glasbergen 2011;
Kooiman and Jentoft 2009; Christopoulos et al., 2012); and provision of
and access to information (Christopoulos et al., 2012), the IEG litera-
ture provides complementary insights about the integration of different
modes of governance, sharing knowledge and institutional learning,
and using endogenous knowledge and interactive learning processes
(Christopoulos et al., 2012). Visseren-Hamakers and Glasbergen (2007)
further stress that the dependence of implementation on government
policy and the existence of performance-based indicators are important
factors encouraging coordination.

Environmental policy integration proposes some measures to
strengthen integration at the agenda-setting, problem definition and
decision-making stages of policy-making. While many classifications
have been elaborated (see e.g. Runhaar et al., 2014), Jordan and
Lenschow’s (2008) typology of instruments and examples provided by
Persson (2007) are a useful illustration. They distinguish between
communicative, organizational, and procedural instruments. Commu-
nicative instruments seek to influence visions and longer-term objec-
tives, for example through sustainable development strategies and na-
tional environmental plans. Organizational instruments seek to alter the
decision-making context to address lack of competence, mandate, re-
sources or capacity, resolve communication problems, and address
power imbalances. Examples include inter-departmental working
groups, and giving existing institutions new responsibilities. Procedural
instruments seek to intervene directly in decision-making and alter the
direction in support of integration by establishing or changing
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bureaucratic rules or standard operating procedures. Examples include
strategic environmental assessments, policy-level appraisals, green
budgeting, green public procurement requirements, and sector en-
vironmental reporting requirements, as well as imposing interactions
with non-governmental actors, whether formal or informal.

Governments have broadened their use of these instruments but
tend to use them in an uncoordinated and opportunistic way; for ex-
ample, soft financial instruments, such as green criteria, prevail in de-
cision-making, but normally as an add-on rather than a strategic con-
tribution (Jordan and Lenschow, 2008). Interventions further tend to
delegate integration challenges to sectoral authorities and government
departments while the status quo is largely maintained (Persson, 2007).
Moreover, the popularity of instruments is not commensurate with their
effectiveness. Soft communicative and cognitive instruments, such as
network building or training, are more popular than organizational
rearrangements or procedural tools, but their effectiveness in inducing
learning processes is uncertain (Persson, 2007). Rather, new societal
problems, disasters or economic crises seem to stimulate learning
(Gerger Swartling et al., 2007), and Collier (1994) points out that the
best opportunityies for policy integration occur during rare changes to
regulatory frameworks.

Having provided insights that help clarify the challenge in focus and
instruments that might alleviate it, the question remains under what
conditions coordination and collaboration come about. The IEG litera-
ture provides insights on drivers. The literature on institutional interac-
tion/interplay management proposes that interaction between institu-
tions can result from cognitive factors, including the transfer of
information, knowledge or ideas; when political commitments made by
one institution affect preferences within another institution; when be-
havioural change prompted by one institution becomes relevant for
another institution’s implementation process; or from interdependence
between institutions’ governance objectives (Oberthür and Gehring,
2006; 2011). Stokke (2001) suggests that interplay between institutions
can be utilitarian (when one organization’s rules or programs alter costs
or benefits of options addressed by another), normative (when one in-
stitution confirms or contradicts the norms upheld by another), or
ideational (when one institution supports the effectiveness of another,
for example by drawing political attention to the issues addressed by
another institution).

The inter-organizational relations literature also looks at conditions
under which organizations are motivated to interact and focus on their
agency. Two perspectives dominate: exchange and power-dependency
(Schmidt and Kochan, 1977). Although these are rarely considered
jointly, both are likely to influence whether organizations interact or
not. The exchange perspective suggests that cooperative relationships
form when those involved perceive mutual benefits from interaction, as
in situations of scarce or declining resources. The power-dependency
perspective suggests that relationships are asymmetrical and interac-
tion only happens when the motivated partner is powerful enough to
make the other interact. The two perspectives overlap, as all partners in
a relationship have some agency. In an asymmetrical relationship, the
frequency of interaction is greater when the organization that does not
see the benefits of interaction nevertheless thinks the other organiza-
tion has goals that are compatible with its own, is important to its
functioning, has great influence, or is seen to act aggressively (Schmidt
and Kochan, 1977). The inter-organizational relations literature provides
further insights into different dynamics of institutional interaction,
suggesting interactions between policy objectives can entail either
conflict or synergy, or a range of possibilities in between. Inter-
dependency can be competitive − when one agency’s goals make an-
other’s impossible or difficult to achieve, or supportive − when both
agencies gain if one agency achieves its goal. Sometimes, an agency has
a “fixed market” − i.e. it can get the inputs it needs and achieve its
objectives irrespective of what other agencies do, leading to non-co-
operative behavior and parallel interventions (Litwak and Hylton,
1962). As traditionally independent sectors, water, food and energy

may operate, at least partly, within fixed markets. Assuming that or-
ganizations are self-interested, Schmidt and Kochan (1977) direct at-
tention to the costs and benefits of interaction given the goals of the
organization, stressing that more interaction may not always be feasible
or desirable. Interplay management can help to increase coherence and
effectiveness, share implementation costs, and reinforce normative
support, but it also imposes costs associated with preparation, organi-
zation, and reporting, and might compete for limited political energy
(Brown Weiss, 1993; Hyvarinen, 1999; Victor, 1999; Stokke, 2001) To
minimize costs, proposed management strategies focus on legal and
institutional aspects such as side agreements, mergers and procedural
devices (Oberthür and Gehring, 2006; 2011).

Another strategy, which is often brought forward in both the nexus
literature and IEG literature as potentially creating conditions for co-
ordination, is to set up a coordinating agency. Such agencies can
communicate information, provide standards, settle conflicts, and
promote areas of common interest. From the inter-organizational rela-
tions literature, Litwak and Hylton (1962) suggest that coordinating
agencies emerge when there is a moderate amount of standardization in
how interaction takes place, a high awareness of interdependence, and
a moderate number of organizations to coordinate. For the three nexus
sectors, a history of independence means that interactions are not
standardized, or at least not obvious, likely impeding the formation of
an effective coordinating agency. Even if a coordinating agency were to
be put in place, historical independence means that each sector can, to
some degree, choose on its own terms when to interact, a point made
earlier with reference to a “fixed market”. Another potentially useful
mechanism that is brought forward in the metagovernance and orches-
tration literature is to create neutral spaces to explore and discuss in-
novative solutions (Christopoulos et al., 2012). These spaces provide an
impartial platform for sector representatives or other actors to improve
conditions for governance and support verification, replication and
scaling-up of good practices. Creating such additional spaces can be
more feasible within an existing governance landscape than, for ex-
ample, by formally merging ministries and agencies.

4.2. Insights for gap 2: dynamics beyond cross-sector interactions

The nexus literature recognizes that unclear rights and responsi-
bilities across the water, energy and food sectors and their different
institutional frameworks are problematic, that the nexus may be in-
fluenced by both higher and lower levels of ecosystems (Söderbaum and
Granit, 2014), governance arrangements, policy and supply chains, and
that there may be conflicting interests among actors beyond national
borders that can be barriers for policy coherence at the national level
(Beisheim, 2013). However, once these statements are made, the nexus
literature is heavily focused on horizontal interactions between in-
stitutions at the same management level and the coherence between
sectoral policy objectives. The IEG literature offers insight into how to
more comprehensively capture the complex web of interactions that
surround the nexus.

The IEG literature is as concerned with vertical interactions as
horizontal ones, although different authors have different ways of de-
fining them. Young (2002) and others, identify vertical coherence as
interactions between institutions at different scales (e.g. global to
local), while horizontal interactions occur between institutions at
comparable scale (e.g. different ministries). One example of policy in-
teraction across vertical scales is that rules agreed at the global level
tend to allow for multiple interpretations, and they therefore leave the
practical challenges of ensuring consistency to implementing agencies
at national level (Raustiala and Victor, 2004). The institutional interac-
tion/interplay and management literature also addresses the implications
of institutional politics on institutional interactions at different scales.
Young (2002), for example, suggests that integrative strategies should
favour continuous arrangements and recognize local knowledge and
local stakeholders’ rights and interests, especially in situations where
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power relations are asymmetrical. Such strategies help to balance the
tendency of national and international regimes to increase the influence
of already powerful actors (Young, 1996). These insights tell us to pay
attention to vertical policy interactions in addition to horizontal ones if
seeking to reduce unintended consequences of fragmented policies. An
analysis that limits the analysis of unintended consequences to the
sectoral policy objectives of the water, energy and food sectors alone
will overlook important determinants of why the sector objectives are
formulated the way they are, as well as ways to alter them.

The groups of regimes literature studies interactions between dif-
ferent levels of governance, but also across different stages in the policy
process and thus introduces an additional aspect of policy coherence:
that between stated policy objectives and implementation or outcome.
The literatures on environmental policy integration (Persson, 2007) and
groups of regimes (van Asselt, 2011) highlight that strategies that are
influential at the decision-making level are not automatically influen-
tial in implementation, and vice versa, and, therefore, that coherently
stated policy objectives do not necessarily translate to coherent im-
plementation and outcomes. At the same time, strategies refined at the
implementation level influence future efforts of policy-making
(Raustiala and Victor, 2004). This tells us to look to the whole policy
cycle, if we are to ensure coherence across the nexus.

The literature on integrated management and landscape governance
contributes an additional perspective on how to delineate the nexus and
what influences it. It looks at the interconnections between socially
constructed spaces and “natural” conditions of places (Görg, 2007).
This approach stresses that a “landscape”, rather than possessing clear
natural boundaries, is instead characterized by overlapping social net-
works constructed through human interaction in connection with a
broader world (Massey, 2006; van Oosten, 2013; Görg, 2007). While
boundaries of socially constructed systems are not clear-cut and effec-
tive policy must respect this messiness, delineating the nexus by sec-
toral policy objectives is a comparatively static technical-administrative
approach. Aligning policy objectives in the three sectors might thus not
be sufficient for achieving safe allocation of resources (or optimal, or
equal allocation, depending on the prevailing nexus perspective), and
spillover effects might require the involvement of additional sectors.
There is a wider network of interactions, and looking vertically as well
as horizontally is a useful place to start. The literature prompts a return
to the question of whether the three sectors are the appropriate units of
nexus analysis, because barriers and solutions may lie outside their
scope and mandates, in a more distant part of a broader social network
(see also Wichelns, 2017).

4.3. Insights for gap 3: political and cognitive factors as determinants of
change

The discussions above on shared objectives, scale, and power in-
fluences in the nexus have already suggested that the nexus is not
apolitical. The third perspective on the nexus, in which it is suggested
that administrative or technical solutions to policy coherence alone are
not likely to be successful, also reflected this point. The IEG literature
brings additional insight into how political, ideological and cognitive
factors are critical to turning technical information into policy change.

The environmental policy integration literature stresses that cognitive
factors, including trust, ownership, and learning, are critical for change
(Nilsson and Eckerberg, 2009). For example, Persson (2007) and
Nilsson (2005) note that weighting of options, and the resulting po-
licies, derive from value systems embedded in institutions, the policy
frames held by stakeholders, and the ways stakeholders are informed.
Thus, changes in decision-makers’ perceptions help to shape changes in
policy (Lenschow and Zito, 1998). Such changes to perceptions and, by
extension, policy, can be achieved through reframing strategies such as
training and socialization that modify how stakeholders define pro-
blems and causal narratives. Nilsson and Eckerberg (2009) identify four
conditions for environmental policy integration, each related to

cognitive factors: trust amongst stakeholders; sense of ownership of the
issue by sectoral actors; capacity to engage in knowledge assimilation,
strategic thinking and interaction with other actors; and knowledge of
the challenge and the role sector activities play in meeting it. Focusing
on social networks, the landscape governance literature also emphasizes
the significance of collaborative learning in order to build shared un-
derstanding of social and ecological interactions, as well as shared
practices in resource management among multiple stakeholders (van
Oosten, 2013).

These insights from the IEG literature suggest that in order for
technical information generated by nexus analysis to lead to policy
change, there is a need to shift decision-makers’ mindsets, which is
typically a slow and gradual process. According to this perspective,
policy coherence and integration is a learning process, a position that is
in stark contrast with the technical and administrative view in much of
the nexus literature on adjusting policy inconsistencies (Weitz et al.,
2017). Learning as a mechanism for policy change is well established in
the governance literature (Nilsson and Persson, 2003), and its general
lack in the nexus literature may explain why, in practice, nexus projects
remain disconnected from decision-making processes.

Both the policy mixes and smart regulation and metagovernance and
orchestration literatures help to further clarify the link between norms,
values and policy implementation. They stress that the design of policy
instruments reflects the way problems are defined and represent dif-
ferent ideological preferences. For example, the emphasis in environ-
mental governance on policy efficiency, market-based instruments and
soft instruments reflects liberal-institutional influences (Gunningham
and Sinclair 2000; Gunningham et al., 1999). Clarifying the underlying
principles of policy instruments can therefore illuminate whose inter-
ests they support or hinder (Gunningham and Sinclair, 2000). Another
insight from the metagovernance and orchestration literature is that
broadening the types of actors that are involved in governing an issue
can add legitimacy, but also risks introducing actors with strong dis-
cursive powers (e.g. private actors) that influence or set agendas. New
actors might add capacities or address issues where public institutions
lack power or willingness to intervene (Glasbergen, 2011). As noted by
Visseren-Hamakers and Glasbergen (2007), private regulation, e.g.
through business or civil society initiatives, private inter-sectoral
partnerships and public-private partnerships, can complement the
government when it cannot, or does not want to, regulate. However,
outcomes will also reflect these new actors’ embedded norms and va-
lues. Literature on orchestration considers how a governance actor, such
as an international organization or a state, sometimes engages inter-
mediary actors to address issues and help them pursue their own goals
(Abbott and Snidal, 2010). This suggests that in order to understand
decision-making in the nexus, attention should be paid to potentially
influential actors beyond those directly and formally involved in nexus
policy-making and decision-making.

Because ideology, norms and values shape policy-making, the
search for policy coherence is not an objective process free of interests.
There can be many paths to achieving coherence, the outcomes of
which will have different implications for different stakeholders. Within
the groups of regimes literature, which focuses on the causes and impacts
of increasing complexity at the global level, Biermann et al. (2009)
define three types of fragmentation: synergistic, cooperative, and con-
flictive. This contrasts with the nexus literature’s conception of policy
fragmentation as necessarily disadvantageous or conflictive. Biermann
et al. (2009) find that the different types of fragmentation perform
differently on a variety of indicators of institutional effectiveness, in-
cluding the relative speed of reaching agreement, the level of regulatory
ambition that can be realized, the level of potential participation of
actors and sectors, and equity. While there are no convincing arguments
in favour of a high, or conflictive, degree of fragmentation, cooperative
forms of fragmentation can involve both significant costs and benefits.
Along the same lines, accepting that policy formation and im-
plementation is (increasingly) complex, involving different norms,
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objectives and constituencies, the inter-organizational literature stresses
the positive consequences of autonomy (Litwak and Hylton, 1962).
Arguing that all societies face partial conflict between objectives,
Litwak and Hylton note that distinct agencies can in times of conflict
allow space for diverging interests without suppressing one objective in
favour of another. From the institutional interaction/interplay and man-
agement literature, and in line with this view, Young (1996) argues that
actors sometimes resist integrative measures and try to avoid pressures
to compromise on priority issues. The institutional interplay/management
further asks how, how much, and with what effects actors address in-
stitutional interactions and their impacts. Oberthür and Gehring (2006)
suggest that institutional interactions can be either beneficial, when
synergy between the institutions is reinforced; adverse, when measures
from the source institution disrupt or undermine implementation by the
target; or neutral, and that there are costs and opportunities for im-
provement even to beneficial interaction. Factors that determine whe-
ther interactions are beneficial or adverse include the degree of co-
ordination, jurisdictional extent, coherence or compatibility of values
and objectives, compatibility of regulatory approaches, overlaps in
membership or funding sources, power to enforce compliance, timing,
and compatibility of views on the role of science (Oberthür and
Gehring, 2006).

These insights suggest that policy coherence and integration can
come at a cost. Some less powerful interests may be downplayed and
sectoral expertise may be undervalued and lost to the process. For the
nexus this suggests that the push for more interaction be tempered by
an understanding of the quality and nature of that interaction, and that
attention needs to be paid to how organizations’ goals and norms in-
fluence cost and effectiveness. Negative dynamics or costs of interaction
and collaboration are rarely voiced in nexus contexts and the IEG lit-
erature thus opens up a debate about whether more cooperation and
collaboration is necessarily beneficial. Perhaps more collaboration
should not always be promoted: a more nuanced way of looking at
coordination and collaboration would be to ask what procedures can
ensure autonomy in areas of conflict while allowing for cooperation in
areas of agreement under the assumption that actors have mutual in-
terest to reduce adverse consequences on each others’ priority objec-
tives. As concluded by Biermann et al. (2009) “synergistic fragmenta-
tion” is often a realistic second-best option; in contrast to the opposition
to policy fragmentation within the nexus literature, some degree of
fragmentation is arguably sound because it leaves space for different
preferences − a foundation of any democratic society. Also, interaction
between different regimes is often more beneficial than it can initially
appear, and can be made more synergetic and beneficial by improving
transparency and the availability and quality of information and com-
munication, and by including a degree of redundancy to support im-
plementation, learning, and trust building. (Young 1994; Keohane
et al., 1993; Oberthür and Gehring 2006; Stokke 2001)

4.4. Summary of findings

The IEG literature helps to characterize the coordination challenge
that policy-makers might face in the nexus and what those challenges
might entail, including not only policy objectives but also regulatory
approaches and instruments. The literature stresses the need for shared
criteria that can guide negotiations of “trade-offs” or the balancing of
different societal objectives, and be used to evaluate extent of policy
integration. Towards this end it has provided some guiding questions:
whether nexus issues are referred to in policy and how are they
weighted against other issues; if there is a consistent understanding of
the nexus issue among actors and policies; and if there are any examples
of actual implementation and evaluation of policies affecting the nexus
that help to reduce conflicts between them. The IEG literature has
further brought insights about the conditions for collaboration and
coordination. A key determinant is incentives, given actors’ self-interest
(to achieve their own objectives and act within their mandate). Another

is power relations and the extent to which actors are forced to co-
operate. The literature proposes some measures and instruments to
enhance coordination and integration and discusses their feasibility and
effectiveness. For example, the emergence and effectiveness of a co-
ordinating agency depends on the extent to which interactions are
standardized, awareness of interconnections, and the number of orga-
nizations that need to be coordinated. These observations are of parti-
cular interest in the context of the nexus, because setting up a co-
ordinating agency is one of the more concrete actions proposed in the
nexus literature to address coordination problems. In order to under-
stand different actors’ willingness to act the IEG literature has stressed
the need to assess power-dependencies across institutions that govern
water, energy and food, as well as the benefits that actors within these
institutions might derive from interaction, in light of their own goals.

The IEG literature also provides insights that encourage considera-
tion of the whole policy cycle and consequences and influences beyond
cross-sectoral dynamics within the nexus. Decision-making at higher
levels, either within government or in international agreements, influ-
ence decision-making over the nexus at the national or local level, and
coherent policy objectives do not necessarily equate to coherent im-
plementation and outcomes. These insights highlight the importance of
continuous information exchange, both from the top down and from the
bottom up, and the need to pay attention to how power relations be-
tween institutions at different scales determine decision-making in the
nexus. How the nexus is delineated remains an open conceptual ques-
tion; its resolution has implications for which potential unintended
consequences are considered and between what objectives coherence is
to be achieved.

The IEG literature also tends to view policy change as something
largely determined by changes to actors’ cognitive frames and thus
places importance on institutional learning processes. It is suggested
that to understand conflicts across the nexus and the feasibility of
handling them, we need to look beyond technical policy objectives as
stated in formal documents, and analyze the assumptions, norms and
principles they are built on. We must consider who is involved in de-
cision-making processes and the power relations between these actors.
Recognizing local knowledge and local stakeholders’ rights and inter-
ests is especially important in situations where power relations are
asymmetrical between institutions at different scales. In contrast to the
opposition to policy fragmentation within the nexus literature, it is
generally accepted in the IEG literature that fragmentation can be po-
sitive, or a second-best option, given that some degree of conflict is a
given in all societies. Some degree of fragmentation is arguably sound,
and eliminating fragmentation unrealistic. Recognizing that there are
costs associated with integration and that it is the clash between dif-
ferent interests that push policy-making forward, nexus analyses would
benefit from a more balanced view of coherence and integration, and of
the quality and nature of institutional interaction.

5. Conclusions

We have explored what the integrative environmental governance
(IEG) literature has to offer to the water-energy-food nexus (or “nexus”)
literature, and identified three key gaps in the nexus literature related
to governance. These are: 1) the conditions for cross-sector coordina-
tion and collaboration; 2) dynamics beyond cross-sector interactions;
and 3) political and cognitive factors as determinants of change. The
nexus literature identifies barriers to policy coherence and options for
overcoming them, but largely reflects a technical-administrative view
on governance that distances it from the reality of decision-making
processes. This distance results from a dearth of analysis on why bar-
riers to collaboration and cross-sector coordination are present and how
the nexus is shaped by political and cognitive factors and dynamics at
higher or lower administrative levels.

The IEG literature offers a useful pool of analytical insights that
could help to close these gaps by providing a more elaborate view on
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coherence and integration as a remedy to unintended policy outcomes.
As discussed under Gap 3, the literature stresses that achieving co-
herence requires negotiation between different interests, represented by
institutions or actors with unequal power or weight. Coherence comes
at a cost, and some degree of fragmentation is both more realistic and
arguably more inclusive of the multiple perspectives and preferences on
how different societal objectives should be balanced than a perfectly
coherent policy landscape. Nexus analysis would benefit from a deeper
discussion on what overarching objective is intended to be achieved by
greater coherence, and on which forms of fragmentation or integration
might more efficiently and equitably achieve it. As discussed under Gap
1, shared principles that can guide decisions towards this overarching
goal could help overcome the risk of power imbalances for meeting
weaker actors’ interests.

As discussed under Gap 3, the IEG literature has extended the view
of policy coherence and integration as being only an outcome (as ex-
pressed in nexus literature) to being a learning process that changes
decision-makers’ values and perception of the problem they think they
are solving. This suggests that, to make a difference, the shared prin-
ciples and goals of the nexus must be well understood and genuinely
believed in − this is a more continuous and longer term process than
only revising policy objectives in strategies or plans. In order to un-
derstand how conflicting objectives play out, nexus analysis must
therefore also look beyond policy objectives as stated in formal docu-
ments and analyze the assumptions, norms and principles they are built
on. As discussed in Gaps 1 and 3, this also means going beyond the
dichotomy of synergies and trade-offs to understand the nature of in-
teractions in more depth.

The IEG literature extends the scope of coherence and integration
from horizontal interactions to include vertical ones. As discussed
under Gap 2, a focus on horizontal interaction between three sectors
fails to account for how nexus outcomes influence− and are influenced
by − decisions and processes at higher or lower levels of governance as
well as other policy areas. In reality, these are intrinsically linked and
the three sectors rarely represent a closed system. The conceptual
boundaries of the nexus may need to be reconsidered in light of the fit
between water, energy and food resources as natural systems and the
socially constructed institutions with the responsibility to manage
them. This mismatch is arguably the essential cause of the disconnec-
tion between the nexus literature and relevant decision-making and
policy-making processes.

The water-energy-food nexus is a popular concept and numerous
“nexus” projects are being implemented. They offer ample opportunity
to apply and test insights from the integrative environmental govern-
ance literature.
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