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A B S T R A C T

Traditionally water, energy and food (WEF) resources are governed in many countries by separate sets of laws,
rules and institutions. However, recent studies have increasingly underlined the WEF nexus approach as a fra-
mework for coherent, holistic and integrated implementation of the Sustainable Development Goals (SDGs) to
address fragmentations and ensure cleaner and efficient production methods in each sector.

This article examines the legal and governance aspects of integrating and implementing the WEF nexus in
practice. Various legal and institutional challenges that arise with a nexus approach, such as incompatibility of
WEF nexus aims, limited rule linkages, institutional limitations and resource constraints are examined in order to
identify the ways in which an integrative legal framework on WEF can help close these gaps.

The study suggests that enhanced levels of legislation and rule linkage; elaboration of common and shared
principles by institutional actors in WEF domains; as well knowledge, expertise and information sharing on WEF-
related decision making are significant steps towards advancing systemic and integrated governance of WEF
resources.

1. Introduction

Water, energy and food are inextricably linked to all aspects of
human life: the ability to work, live, survive, and execute tasks (Pittock
et al., 2015; Dupar and Oates, 2012). Without water, we cannot pro-
duce food and energy; and without energy, we cannot process or dis-
tribute food and water. For example, a collapse of energy systems could
result in the disruption of food preservation and supply. Similarly,
water shortage could hinder food production and energy production,
especially the effective functioning of hydropower stations (Mayor
et al., 2017). Also, without food, human and animal contributors to the
energy and water supply value chain may not be able to function well.
Global water, energy and food systems are evidently so interlinked that
disruption of one resource could result in disruptions of the other two
(Liu et al., 2007). On the other hand, energy production can result in
the contamination of water and food systems, while food and agri-
cultural processes could result in water pollution and energy in-
efficiency (Jeswani et al., 2015).

Due to their vital roles, and their interdependencies, addressing the
interplay and trade-offs between water, energy and food systems, often
described as the water-energy-food (WEF) nexus, has risen to promi-
nence in policy and development discourses as a framework for ad-
dressing scarcities and achieving sustainable development in WEF
sectors (Simpson and Jewitt, 2019; Leck et al., 2015; Hoff, 2011).

Recent studies, including the World Economic Reports of 2011 and
2014, have underlined the need to develop integrated policy responses
that address common threats to the availability, accessibility and af-
fordability of WEF (WEF, 2011; WEF, 2014). Similarly, the National
Intelligence Council of the United States identified the holistic man-
agement of WEF Nexus as one out of four megatrends that could result
in major and transformational global shifts by 2030 (National
Intelligence Council, 2012). The European Union (EU) has also can-
vassed the need for an integrated management of water, energy and
land resources in order to address common threats to WEF security (EU,
2012). In international water law, the nexus approach has been con-
sidered within the regime of the United Nations Economic Commission
for Europe (UNECE) Water Convention as providing a way “to enhance
water, energy and food security by increasing efficiency, reducing
trade-offs, building synergies and improving governance, while pro-
tecting ecosystems.” (UNECE, 2015a,b). These studies emphasize the
need to strengthen synergies and policy coherence between water, food
and energy sectors in order to address fragmentations and ensure
cleaner and efficient production methods in each sector (Weitz et al.
2012).

However, despite the increased prominence of the WEF nexus dis-
course in science, engineering, policy and development literature, a
detailed case has yet to be developed on the
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WEF nexus in practice. Specifically, what is the legal basis for, and
practical complexities of, such integration? How will the diverse web of
laws and regulations in each domain reinforce or hinder coherent ap-
plication and implementation? Also, how can decision-making and in-
formation sharing across the diverse institutions and stakeholders in
each domain be simplified and integrated?

This article develops a profile of legal and institutional challenges
that arise with a nexus approach to WEF governance from a compara-
tive lens, in order to identify the ways in which an integrative legal
framework can help close these gaps. The study suggests that enhanced
levels of legislative and rule linkage; elaboration of common and shared
principles by institutional actors in WEF domains; as well knowledge,
expertise and information sharing on WEF-related planning at local,
regional and international levels are significant steps towards advan-
cing systemic and integrated governance of WEF resources.

The article is organized into five sections, this introduction being
the first. Section II explores both the contours and significance of the
WEF nexus discourse, including the benefits that can be derived from
integrated governance of WEF resources. It discusses how the principle
of systemic integration and coherent interpretation of international law
obligations provides legal support and basis for ongoing efforts to in-
tegrate WEF-related planning and decision making. Section III examines
legal and practical barriers to implementing a nexus approach to WEF
governance. In section IV, some lessons and recommendations are
drawn on the required steps and processes for addressing barriers to
WEF nexus governance. Section V is the conclusion.

2. The WEF Nexus discourse: significance and contours

The WEF nexus approach has been widely promoted over the last
decade as a framework for promoting coherent and coordinated im-
plementation of sustainable development programs. This section ex-
amines the significance and drivers of the WEF nexus approach as a
coherent framework for understanding and implementing the diverse
SDGs on water, energy, food and climate change.

2.1. Drivers and significance

The WEF nexus discourse recognizes the interlocking pressures and
tradeoffs facing WEF systems (Simpson and Jewitt, 2019; Cairns and
Krzywoszynska, 2016; Hoff, 2011). It identifies the need for legal and
institutional coordination of governance efforts aimed at addressing
water, energy and food scarcities in order to address overlap, inter-
dependencies, constraints, synergies and tradeoffs (Weitz et al., 2017a,
2017b; Pahl-Wostl, 2017). It also investigates how technological ad-
vancements, policies, rules and/ or legislation in one domain affects
and reinforces other domains. The nexus approach advocates a funda-
mental shift from sectoral and ‘one pipe-at-a-time’ governance ap-
proach, to a cross-sectoral, coherent and integrated approach to WEF
management. Furthermore, the WEF nexus approach aims to overcome
unintended consequences of uncoordinated policy between different
sectors (Hellegers et al., 2014).

The WEF nexus discourse is not new (Benson et al., 2017; FAO,
2014; Muller, 2015). As far back as the 1980s, researchers and policy
makers began to highlight the need for cross-sector, cross-scale and
hybrid reasoning and planning in WEF sectors (Leck et al., 2015).
However, the impetus and calls for a nexus approach to WEF govern-
ance in decision making and planning have grown geometrically over
the last decade due to four main reasons. First is an unprecedented rise
in demand for WEF (Hoff, 2011). Demand for food, water, and energy
have grown over the last decade, and are projected to grow further by
approximately 35, 40, and 50 percent respectively by 2030. This geo-
metric rise in demand is due to an increase in the global population,
urbanization and rise in consumption patterns across the world, espe-
cially in developing countries (NIC, 2012; WWF and SAB Miller, 2014).
As countries develop, their populations will require more energy, food

and water. For example, demand for food and energy is increasing in
developed countries, such as in Canada and the United Kingdom, with
high populations and high concentration of industries (World Wildlife
Fund, 2017; International Renewable Energy Agency , 2015). Also, as
wealth increases, so does the demand for energy. For example, inter-
twined with oil driven wealth and economic expansion in oil and gas
producing countries in the Middle East, is a geometric rise in population
and energy consumption across the region at a median rate of 4–10
percent per year (Alotaibi, 2011; Olawuyi, 2018a, 2018b). Given these
energy demand patterns, there has been an urgency to: increase in-
stalled electricity capacity to meet the increasing peak demand load;
and reduce the current electricity demand rate by promoting energy
efficiency in water, food and industrial sectors and eliminating waste
(Ringler et al., 2013; Olawuyi 2018a, 2018b). Addressing demand for
food, without understanding the implications of agricultural expansion
projects on electricity usage and demand may result in counter-
productive policies, and vice versa. For example, food and agricultural
sector is currently the largest consumer of water (70%) and one of the
largest users of energy (30%) (International Renewable Energy Agency,
2015). Food prices are therefore projected to increase as energy, ferti-
lizer and water transportation costs rise (Food and Agricultural
Organization, 2011). Also, addressing energy demand through expan-
sion of alternative and renewable energy projects for example could
affect land access for agricultural purposes and could impact food se-
curity especially in rural communities (Oguamanam, 2016). The WEF
nexus model allows policy makers to understand the implications of
increasing energy demand on food and water supply, and the implica-
tions of rising food production and agriculture sector for water and
energy consumption (Pandey and Shrestha, 2017).

A second driver of the WEF nexus discourse is the unique threats
posed by climate change to water, energy and food systems (Wichelns,
2017; Pandey and Shrestha 2017). Apart from climate-induced fatal
heat waves and debilitating sea level rise, climate change could have
wide-ranging effects on food production, water availability and energy
generation in all countries of the world, especially in developing
countries (Carter et al., 2015; Assaf, 2009). For example, even without
climate change, fragile states in Middle East and African (MEA) region
are currently subjected to tough arid conditions and extreme heat,
which typically affect the structural integrity, operation and life span of
water, energy, coastal and transportation infrastructure (Assaf, 2009).
The high intensity and frequency of hot days in the MEA region, cou-
pled with severe water shortages across the region, already affect the
reliability of agricultural and food systems, waste management, trans-
portation networks, and energy supply systems. Climate change would
only escalate these pre-existing conditions (Intergovernmental Panel on
Climate Change, 2013). Climate change could also impact water, en-
ergy and food availability and prices in countries that depend on en-
ergy, water or food supplies from other climate stressed countries. To
effectively limit and address the catastrophic impacts of climate change,
the international climate change regime has emphasized the im-
portance of cooperating across relevant sectors in both the preparation
and implementation of National Adaptation Plans (NAPs) (United
Nations Framework Convention on Climate Change, 2012). Addressing
climate change impacts in one domain, without addressing tradeoffs
and impacts in other domains may result in maladaptation and in-
effectiveness (Wichelns, 2017). Also, given the crosscutting implica-
tions of climate change for water, energy and food infrastructure,
promoting the design of smart and climate resilient infrastructure can
enhance efficiency and reduce emissions across the entire WEF domains
(Pittock et al 2015). Infrastructure upgrades for climate adaptation, for
example, can be coordinated to promote smart water systems, energy
efficiency as well smart food storage and preservation. Furthermore,
infrastructure integration can help promote multiple and flexible use of
infrastructure, for example dams, irrigation and drainage systems for
WEF purposes (Ringler et al., 2013).

A third and related driver of the WEF discourse is the need to
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address the interactions and implications of climate and energy ex-
pansion projects on human rights, most especially human rights to
property, water and food. In order to address global energy poverty, the
United Nations’ Sustainable Energy for All and the associated
Sustainable Development Goal (SDG) 7 encourage countries to develop
projects and initiatives aimed at providing access to energy to the over
1 billion people who do not have access to reliable energy (UN, 2015).
SDG 7 aims to achieve three goals by 2030: ensuring universal access to
modern energy services; doubling the global rate of improvement in
energy efficiency; and doubling the share of renewable energy in the
global mix (UN 2015). To achieve these targets, many developing
countries, especially countries in Africa and Latin America, where many
of the world’s energy poorest people live, have scaled up investments in
infrastructure development projects aimed at expanding energy access
(“energy access projects”). However, many of these energy access
projects, such as the Mambilla hydropower project in Nigeria; renew-
able energy projects in Senegal and Tanzania; rural electrification
projects in the Philippines; the Three Gorges Dam project in China;
hydroelectric projects in Honduras and Panama; and large energy pi-
peline projects such as the West African Gas Pipeline project in Ghana,
have been linked with complex human rights violations (Olawuyi,
2018a, 2018b; Hall and Weiss, 2012). Similarly, low carbon energy
projects implemented under clean development mechanism (CDM) and
Reducing Emissions from Deforestation and Forest Degradation, sus-
tainable management of forests and conservation, and enhancement of
forest carbon stocks (REDD+) schemes have been linked with severe
human rights violations in developing countries (Olawuyi, 2018a,
2018b; Roht-Arriaza, 2012). These human rights concerns include
compulsory acquisition of lands as project sites; forced displacement;
marginalization; exclusion; concentration of energy access projects in
poor and vulnerable communities; and governmental repression in
developing countries (United Nations Environment Programme, 2015).
The gaps and the high incidence of human rights violations resulting
from energy access projects have increased calls for a more transparent,
accountable, and human rights-based approach to energy access
(Olawuyi, 2016a, 2016b). Furthermore, the production of bioenergy
crops, such as sugarcane, could reduce land and water availability,
which could ultimately result in a sharp rise in food prices
(Oguamanam, 2016; Runge and Senauer, 2007). Emerging debates on
energy justice, therefore, recognize the growing indirect impacts that
WEF projects have on human rights and examine how international law
could provide legal frameworks to address these impacts (Olawuyi,
2016a, 2016b). As countries aim to achieve SDG 7 on energy access, the
WEF model allows countries to develop a systemic view of the social
and human rights implications of energy expansion projects, as well as
on long term sustainable development.

The need for coherent and holistic implementation of the SDGs is a
fourth and overarching driver of the WEF nexus discourse (Stephan
et al., 2018). The nexus approach has become increasingly recognized
as an important vehicle through which countries can holistically im-
plement and achieve the Sustainable Development Goals (SDGs) to
avoid overlap (Terrapon-Pfaff et al., 2018). SDG 6 (water), SDG7 (en-
ergy) and SDG2 (food) encourage countries to develop projects and
initiatives aimed at eliminating water, energy and food scarcities by
2030 (FAO, 2014; United Nations, 2018). The 2030 UN Agenda for
Sustainable Development also highlights the need for a common ap-
proach for the implementation of all the SDGs in order to reduce access-
inequalities (FAO, 2014). The nexus approach allows policymakers to
have a systemic understanding and view of the trade-offs and synergies
between the SDGs and to avoid overlapping and duplicative sector-
specific actions and programs. It also provides a coordinated platform
to pursue and implement related international obligations on WEF se-
curity as contained in other instruments. Through information sharing
and cooperation between the different stakeholders and institutions
responsible for the various SDGs, a country can formulate and imple-
ment a multiscale, holistic and integrated plan for achieving the SDGs

(Bielicki et al., 2019).
These drivers have necessitated increased integration of institutions,

stakeholders and decision making across WEF sectors to reduce frag-
mentation of responsibilities and promote collaborative policy frame-
works on the SDGs (Hussey and Pittock, 2012; Bielicki et al., 2019).
Despite the policy awareness however, the design and implementation
of integrated WEF policies raise significant legal and governance
questions that have yet to be adequately addressed. To advance in-
tegrated WEF governance, there is a need to further the conceptual
understanding of the features of WEF governance integration as well as
the legal challenges and practical barriers associated with such in-
tegration.

2.2. Contours and features of WEF Nexus

A central tenet of the nexus governance model is the idea of in-
tegration, i.e. integrating or harmonizing WEF obligations, rules and
norms into policy making through a coordinated or holistic approach.
The nexus approach is characterized by the UNECE to include five core
features. These are the integration of: (1) Institutions; (2) Information
sharing; (3) Instruments, laws and policies to address trade-offs and
exploit synergies; (4) Infrastructure and technological solutions; and (5)
International coordination and cooperation at regional levels (the “5-I
Principles”) (UNECE, 2015a,b). In practical terms, WEF nexus govern-
ance entails assessing and mainstreaming the benefits and impacts of
projects, programs and infrastructure in one sector on the other two
sectors. It draws attention to the potential impacts of actions, measures
and projects in one sector on the most vulnerable groups, such as poor
and racial communities, women, children, disabled persons, and in-
digenous peoples (Biggs et al., 2015). For example, rather than focus on
energy benefits alone, WEF nexus allows project planners in the energy
sector to understand the co-benefits and impacts of energy projects on
water access, land use and food security in vulnerable communities. By
implementing the 5-I Principles in the design, approval, finance, and
implementation of WEF projects, policy-makers are better positioned to
anticipate and consider the impacts of a project in one domain on the
other domains, and on the public and then take steps to mitigate those
impacts. The WEF nexus model aims to reduce fragmentation and
strengthen policy coherence between water, food and agriculture and
land management sectors at local and regional levels.

The WEF nexus governance approach builds on dominant discus-
sions in international law on the need to address fragmentation and lack
of coherence in the interpretation and application of the various in-
ternational law instruments on water, energy, environment, food, trade,
climate change and human rights (Viñuales, 2018; Young, 2012;
Biermann et al., 2009; Van Asselt et al., 2008). There have been con-
cerns and evidence that projects at national levels, designed to imple-
ment obligations under one treaty produce conflicting or overlapping
implications under other treaty provisions and rules of customary in-
ternational law (Pauwelyn, 2004; Stephenson, 2012; Olawuyi, 2016a,
2016b). Such overlap have resulted in increased discussion of the
principle of systemic integration and coherent interpretation of inter-
national law obligations, laid down in Article 31(3)(c) of the Vienna
Convention on the Law of Treaties, as a potential solution to the pro-
blem of fragmentation in international law (Vienna Convention on the
Law of Treaties, 2019).

Despite debates on the scope and ambit of the principle of systemic
integration and coherent interpretation of international law obligations,
it is generally agreed that it provides a legal basis for harmonizing and
coordinating international law obligations on water, energy, food, cli-
mate change as well as human rights obligations, such that an attempt
to perform one obligation does not lead to conflict with or the violation
of another (Dupuy, 2009; International Law Commission, 2006). Article
31(3) (c) reinforces the significance of interpreting and applying in-
ternational law instruments in mutually supportive ways (Mclachlan,
2005; Tzevelekos, 2010). Several of the international obligations on
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access to water, energy and food are reflected in treaties such as the
United Nations Framework Convention on Climate Change (UNFCCC,
1992), Paris Agreement (United Nations Framework Convention on
Climate Change, 2015), core international human rights instruments,
such as the International Covenant on Civil and Political Rights (ICCPR,
1966), International Covenant on Economic, Social and Cultural Rights
(International Covenant on Economic, Social and Cultural Rights,
1966), as well as non-binding declarations and action plans such as the
UN SDGs, Universal Declaration of Human Rights (UDHR, 1948)
amongst others. These instruments establish interrelated international
law obligations and principles on the right to water, right to food, en-
ergy security, climate change mitigation and adaptation, as well as
procedural rights on access to information and stakeholder participa-
tion in development projects include in WEF sectors. The nexus gov-
ernance approach is a logical step that could bring about hybrid rea-
soning in the harmonization and integration of these dispersed, and at
times overlapping, obligations to make them operate as part of a co-
herent and meaningful whole (Oguamanam, 2016). For example,
without integration, efforts to fulfil the right to food through massive
plantation projects could result in water scarcity, which could impact
on the right to water.

Similarly, considering that many of the parties to global climate
change treaties are also parties to core international human rights
treaties that address access to water and food, an integrative and co-
herent approach provides an avenue for countries to respect, protect
and fulfil human rights on water and food, while combating climate
change. The Paris Agreement recognizes that Parties should, ‘when
taking action to address climate change, respect, promote and consider
their respective obligations on human rights.’ (Preamble, UNFCCC
2015). This speaks to the need for a mutually reinforcing approach that
enables a country to ensure that projects, actions and measures de-
signed to meet obligations under climate change regime do not violate
international human rights obligations on water, energy and food. A
nexus approach to WEF governance is a methodological approach
through which human right obligations on water and food, can be in-
corporated into energy and climate actions and projects to avoid trade-
offs, overlaps and inconsistencies.

Furthermore, through knowledge mobilization and information
sharing, a WEF nexus governance model can provide opportunities for
policy makers to better understand how energy access initiatives under
SDG 7 can impact food security and supply within the ambit of SDG 2. It
can also provide a basis for addressing the implications of increased
agricultural production on water and energy use. Synergies, tradeoffs
and challenges at the interface between WEF policies, such as access to
water, energy and land for the poorest; reducing resource-intensive
consumption and production patterns; and the effective deployment of
technologies relevant to all domains, cannot be addressed in isolation.
Examining the interplay and nexus between food, energy and water
policies enables a holistic management and systemic view of the com-
plex and critical stress-points. Furthermore, rather than considering
tradeoffs and risks on a piecemeal, sectoral and technology-by-tech-
nology basis, a WEF nexus governance model supports the development
of integrated, systemic and multi-sectorial governance and monitoring
systems.

The nexus approach to WEF governance provides a normative fra-
mework for reducing the fragmentation of international law obligations
relating to water, energy, food, as well as climate change and human
rights. Through a nexus assessment, actions and measures that nega-
tively impact one sector could be spotted and reconsidered before ap-
proval (UNECE, 2015a,b). Furthermore, a WEF nexus governance
model can allow countries to integrate their obligations to respect
human rights on water, energy and food into climate and environ-
mental programs through a holistic framework.

However, despite the potential and promise of the WEF nexus ap-
proach as a framework for promoting integration and coherence the
implementation of the SDGs, it is yet to be widely adopted in policy and

development planning, especially at domestic levels (Wicaksono et al.,
2017). A significant number of questions about the legal compatibility
of WEF governance frameworks remain unanswered (Weitz et al.,
2017a; Daher et al., 2018). The task of reconciling the fundamental
goals of regulating water, energy and food remains very much a work in
progress. Identifying WEF nexus and interdependencies without ad-
dressing legal and institutional challenges to practical application in
local contexts may not be enough to drive action. Some of the key legal
and institutional challenges are discussed in the next section.

3. Implementing a Nexus approach to WEF governance: legal and
institutional limitations

While drivers that give impetus to adopting a WEF nexus approach
are global in nature, translating WEF nexus governance to practical
impacts will vary according to different legal contexts, regimes and
actors, including domestic-level institutions, regional organizations,
international development agencies, UN human rights bodies, and in-
ternational food, water and energy regimes. The challenges identified in
this section can guide domestic-level institutions, international devel-
opment agencies, and regional bodies to better understand and assess
the legal preconditions and barrier to implementing a nexus approach
to WEF governance in local contexts.

3.1. Are the regulatory aims of the WEF sectors compatible?

The first real barrier to WEF nexus approach is the undercurrent of
conflict between the prevalent regulatory models in water, energy and
food sectors (Stephan et al., 2018; Leck et al., 2015). This is the ques-
tion whether regulatory approaches promoted in water and food sectors
are compatible with dominant regulatory models in the energy sector?
Should energy law rules and instruments be self-contained, or should
they incorporate water, food, climate change and human rights prin-
ciples?

The nature of the markets in which they operate often mean that
water, energy and food regulation are carried out in different ways
(Weitz et al., 2017a). For example, while the commodification and
privatization of energy (oil, gas, electricity) is a crucial component of
energy regulation, efforts to privatize water has generated enormous
debates globally, especially in the global South (Dugard and Koeck,
2016). Furthermore, while water and food regulators and lawyers tend
to take a rights-based, moralistic and prescriptive view of regulation,
energy lawyers tend to view excessive regulations as anti-competitive
and a barrier to effective energy pricing. The concepts of privatization,
as well as incentive-based regulation, are therefore highly charged
concepts in water and food sectors, arguably more so than in the energy
sector.

Similarly, due to the typically high costs of energy infrastructure,
and the existence of monopolies with regards to production, supply,
distribution and transport facilities which cannot easily be duplicated,
long term contractual arrangements (of 25–30 years) are very prevalent
in the energy sector (especially oil and gas) unlike in water and food
sectors (Von Hirschhausen and Neumann, 2008). Consequently, unless
properly designed and integrated, a single model of regulation may not
fit all WEF systems. The need to develop integrated laws and policies
that are compatible with the three sectors raises complex issues for
policy-makers and regulators, including how to integrate possibly
conflicting doctrines and policy goals across the WEF sectors. For ex-
ample, reducing energy consumption in water and agricultural sectors,
may not be compatible with the economics of investing in expensive
energy infrastructure projects from the perspective of energy actors.
Balancing these issues will undoubtedly be a complex process, which if
not well addressed may result in toxicity and norm disintegration.

The idea of inter-doctrinal legal transplants or infusing legal norms
and practices from one genre of law to another is itself not without
debates (Rock and Wachter, 2002). However, despite debates on inter-
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doctrinal legal transplants, it is generally accepted that the transfer of
norms and best practices between different bodies of law is desirable
and possible if done with careful attention to context (Spamann, 2009).
While harmonizing principles, best practices and governance structures
across different legal domains, as contemplated in the WEF discourse, is
important and possible, policymakers and regulators will have to de-
velop careful and common understanding of the regulatory contexts
and tensions across the domains.

It is essential to analyze and carefully reflect the varying contexts
and diversity in the WEF domains in order to arrive at mergeable and
workable solutions these important sectors. The complexity of the
norms and policy goals creates a real possibility that a nexus approach
to WEF governance may not encompass or address all possible scenarios
and factors, however by developing a detailed and common under-
standing of the regulatory priorities across the sectors, realistic and well
aligned instruments, that provide adequate time-scales for integration,
can be achieved. In the short term, for example, increased energy ef-
ficiency in water and food production may increase food prices, but in
the longer term, with new technologies becoming available and
cheaper, it may well result in reduced prices.

3.2. Are there opportunities for rule linkage in practice?

Another challenge is the web of diverse rules, regulations and leg-
islation across WEF sectors. In many countries, water, energy and food
sectors are governed by segregated and compartmentalized legislation,
rules and procedures. For example, in the UK, as it is in several coun-
tries, the energy legislation does not include any textual reference to
food, land-use and water (Energy Act, 2014; Sharmina et al., 2016;
Lekunze and Lekunze, 2017). Similarly, the water legislation does not
make direct mention of energy, land use and food production (UK
Water Act, 2014). Likewise, food and agriculture legislation in the UK
do not address energy and water. This traditional and sectoral way of
regulating WEF resources makes it difficult to operationalize the WEF
nexus in practice. Consequently, while the WEF nexus idea is generally
clear, what it requires in practice remains unclear. Different instru-
ments on WEF contain different interpretations, requirements and
procedures for projects in their domains. They also prescribe approval
processes that are not interlinked and coordinated. This creates inter-
pretation gaps on the legal basis and source of responsibility when it
comes to detecting the nexus. The fragmented legal and regulatory
frameworks have led to the charge that the WEF nexus is fuzzy and
ambiguous in practice (Cairns et al., 2012).

While some of the legal obligations to achieve energy efficiency in
water and food projects can be inferred or drawn from climate change
legislation and other policy documents, such an approach is in-
determinate and may not provide an opportunity for a clear and robust
understanding of the critical interplay, tradeoffs and synergies that exist
in decision making and planning across the domains. Clear, compre-
hensive and specific legislation is critical in order to effectively advance
the WEF nexus approach from theory to practice. The absence of linked
rules, procedures and obligations across the WEF domains makes it
difficult to reflect WEF nexus considerations in the design, approval,
financing and implementation of multi-scale and multi sectorial pro-
jects. Furthermore, lack of linked rules and processes could also com-
plicate the process of obtaining approvals, permits, and demonstrate
compliance for multi sectorial projects across WEF domains. For ex-
ample, environmental impact assessment (EIA) is often required to
construct and implement projects across water, energy and agricultural
sectors. What is however unclear is whether an EIA conducted and
approved for an energy infrastructure project will be sufficient for a
water project given the diverse technological, location and social issues
raised and the different stakeholders involved in the approval pro-
cesses. For the WEF nexus to be operational in practice, licensing,
permitting and project approval processes have to be clarified and
linked to promote coherence and simplify the procedures and rules for

implementing multisector projects in WEF domains.
To develop linked legal framework and rules for WEF action and

projects, there is a need for cross sector analysis and conceptual de-
velopment of the nature, scope and content of the WEF nexus in legal
context, what it would look like in practice in terms of project design
and approval, how it would be implemented, monitored and supervised
across the diverse domains. An important stating point will be to create
a common understanding on WEF nexus amongst the various public and
private actors on water, energy, food, land and climate change. Such a
common understanding can help detect and address conflicting or
overlapping provisions and rules across the WEF domains. It can also
allow for the development of consistent and coherent legal knowledge
on the WEF nexus. Such an operational framework will also make it
possible to evaluate its practical efficiency and measure progress on
WEF nexus governance.

3.3. Problems of institutional operationalization

Developing clear and comprehensive legal framework on WEF
nexus is one part of the task, creating the right institutional set up for
practical coordination and cooperation of the diverse stakeholders and
institution in the WEF domains is another complex challenge (Bielicki
et al., 2019; Bizikova et al., 2013). The overarching mandate to su-
pervise WEF programs remain under the purview of separate agencies
and institutions, such as trans-boundary water commissions or planning
ministries/ departments (Bielicki et al., 2019). The fragmentation of
WEF responsibilities across different agencies and institutions, with
distinct financial and resource allocations and most times competing
and conflicting priorities, raises complex questions in terms of potential
for developing and implementing integrated solutions across the sectors
(UNECE, 2015a,b). Consequently, water, energy and food security
programs continue to be implemented and articulated in a largely
sectoral and fragmented manner. This makes it complex and difficult to
integrate and implement WEF nexus considerations in local contexts.

The value of institutional coordination and cooperation in im-
plementing WEF programs has been emphasized at the international
level by UN agencies (United Nations, 2018). For example, the United
Nations Water was established in 2003 to coordinate efforts of United
Nations entities and international organizations working on water and
sanitation issues (UN Water, 2015). Similarly, in 2009, the United
Nations Development Group launched Human Rights Mainstreaming
Programme (UNDG-HRM) which aims to strengthen coherence in
human rights mainstreaming policies and practices across UN systems.
It also aims to enhance UN system-wide knowledge codification and
sharing, capacity development, collaboration and policy dialogue on
human rights mainstreaming across the UN (UNDG, 2011). Despite
ongoing debates on the efficiency of the UN coordination efforts, it is
generally accepted that institutional coherence and coordination in the
design and implementation of development projects, especially with
respect to food, water, energy, environment and human rights, can help
leverage strengths and reduce inconsistencies (Viñuales, 2018;
Belinskij, 2015). The UN efforts can also provide normative guidelines
and lessons on how to achieve institutional coordination for WEF re-
lated activities and programs at the national level.

Domestic-level implementation of intersectoral coordination is often
stifled by capacity questions (Bielicki et al., 2019). For example, as-
sessing the interplay of water laws and policies in an energy institution
or ministry would require expanding staff capacity or recruiting experts
in water management. Similarly, implementing energy efficiency po-
licies in the food sector could require recruiting staff that can under-
stand, analyze and implement energy legislation and rules. Further-
more, assessing the human rights implications of an energy access
project on the right to water, food, land and property would require
significant human rights knowledge and expertise. These are complex
transformations that could expand the scope of activities of entity into
uncharted areas such as interpreting energy efficiency and making
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decisions on the human rights implications of an energy project for
water and food security.

More importantly, given that these respective institutions are cur-
rently not constituted or designed to analyze and implement WEF
knowledge, their ability to analyze and implement different types of
information and data may be limited by differences in skill sets and
expertise (Howarth and Monasterolo 2016). For example, some human
rights advocates consider it as dangerous to place the function of in-
terpreting human rights in the hands of professional administrators
(Koskenniemi, 2010). As Tallant rightly notes, epistemic distinctions
can be fueled by the tendency of actors to remain within the formal
confines of their areas of mandate (Tallant, 2012). Such inertia is also
fueled by the divergent training, styles and perspectives by actors in the
respective fields (Bielicki et al., 2019; Hussey and Pittock, 2012). Si-
milarly, institutional requirements such as fiduciary and non-disclosure
obligations in some water, energy and food utilities and the risk of
being in breach of their legal and institutional responsibilities, can serve
as a disincentive for actors to be willing to collaborate across sectors
(Stirling, 2015).

This problem of practical operationalization can be addressed
through pragmatic and standardization approaches that foster co-
operation and minimize duplication. This will require building shared
and common understanding by institutional actors in WEF domains,
sharing information and knowledge in open and linked systems, and
constituting cross sectorial panels and committees that can provide
informed picture of WEF interdependencies and interplay. A necessary
starting point will be to elaborate and develop cross sector analysis of
the key institutions at the municipal, local, national, basin, trans-
boundary and regional levels governing the use of water, energy and
land resources. Such analysis will examine to what extent the mandates
of existing institutions are coherent, conflicting and/or duplicative and
also whether there are linked platforms in place to support knowledge
and information sharing and intersectoral cooperation. For example,
institutions can leverage on their respective expertise, facilities and best
practices by engaging with staffs and experts across sectors to assist
with reviewing and assessing multisector projects. Inter-agency lin-
kages and partnerships, through joint initiatives and knowledge
sharing, could increase trust and enhance synergic solutions that en-
hance WEF governance.

3.4. Resource constraints

Linked to the question of capacity and institutional coordination is
the question of resources. Integrating WEF knowledge and practices
across the domains will come at considerable costs. For example, cost of
upgrading existing infrastructure, expanding current institutions,
staffing, training, field inspections, project review panels, and program
design to integrate WEF perspectives. Due to limited resources and
competing budget priorities, WEF nexus integration may run into im-
plementation problems, especially in developing countries with limited
financial capabilities (United Nations, 2018). For example, water, en-
ergy and food security programs have been stifled in many Africa and
Latin America due to inadequate funding, understaffing, budget mis-
management and lack of sustained commitment by governments (Ola-
wuyi 2018).

However, WEF nexus governance could be met at lower costs, and
deliver greater cost saving in the long run, if planners in each sector
develop opportunities for sharing resources and infrastructure. For ex-
ample, designing energy efficient water infrastructure and programs
can reduce spending on electricity (FAO, 2015). Also, when food is
wasted, energy, water and land are also wasted (FAO 2015). Therefore,
promoting sustainable food consumption and sustainable agriculture
could reduce public spending on energy and water infrastructure in the
long run.

Furthermore, to reduce the cost of WEF nexus governance, it is es-
sential for actors across the domains to build on existing capacities and

resources. This will require building on internal programs and capa-
cities and streamlining them to avoid duplication and waste. Linking
new programs to already existing ones would save some cost and pro-
vide ready infrastructures to work with. As noted earlier, instead of
focusing on expert recruitment, ministries can build joint committees
and panels that allow them to explore co-benefits in WEF nexus im-
plementation. This may require appointing an Ombudsperson, co-
ordination agency or committee to spearhead sustainable development
and synergic use of resources across the domains. A good example is the
Office of the Commissioner of the Environment and Sustainable
Development, an independent unit, housed within the Office of the
Auditor General of Canada, which oversees, reviews and appraises
sustainable development programs across all government departments
(AOG, 2019). The Commissioner supports the work of government
ministries and assists them in harmonizing their working methods and
reporting requirements on sustainable development. Such a co-
ordinating entity or unit would bring together key actors to address
intersectoral impacts and opportunities and to avoid duplication of
roles. It could also be well placed to identify areas of priorities and
distribute resources in accordance with the priorities identified.

The aforementioned gaps and barriers to the application of a nexus
approach to WEF governance can be addressed through an integrative
legal framework that fosters synergies and rule linkage across WEF
domains. The next section discusses the guiding principles of an in-
tegrative legal framework that can inform and support WEF nexus
governance in national contexts.

4. Improving integrative governance of WEF resources: emerging
solutions and ways forward

The interconnections between the SDGs, underscore the need for a
WEF nexus approach to advance the SDGs in a coherent and integrated
manner (Salam et al 2017). Promoting coherence and coordination in
the implementation of the SDGs, especially with respect to WEF re-
sources, requires clear, comprehensive and integrative governance
framework that recognizes and contextualizes WEF interdependencies
and nexus. An integrative governance framework will provide appro-
priate incentives such as linked and coordinated regulation, structural
integration of expertise, knowledge and information, as well as holistic
programming by actors in WEF domains that can help move towards
successful transformation. The fragmentation of legislation and re-
sponsibilities across WEF domains has significant consequences in
terms of developing and implementing integrated solutions that allow
progress across the three sectors. An integrative governance framework
can provide legal basis for promoting the incorporation of WEF nexus
considerations across all policy areas. The complexity of integrating
WEF considerations across different sectors, institutions and depart-
ments should not be underestimated. However, the below step-by-step
approach can provide a framework for addressing the complexities and
challenges associated with linking WEF nexus analysis and assessments
in water, energy and food projects and decision making.

4.1. Align legislation and procedures across WEF domains

To implement a nexus approach to WEF governance, a compre-
hensive linkage of legislation, rules and procedures across the WEF
domains is essential. Recent legislative developments in the UK and
Alberta, Canada suggest that rule linkage across the WEF sectors is
indeed possible and emerging. However, greater clarity will be required
to fully implement the WEF nexus approach in practice. For example,
UK’s Environmental Permitting (England and Wales) Regulations (EPEWR
2016) offers an example of innovative legislation that integrates the
administration of a range of environmental regimes. The system re-
quires regulators to control certain activities that could harm the en-
vironment or human health, and covers facilities such as the energy
industry, waste operations, food industry, and water discharge and
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groundwater activities. The system also allows a single permit to cover
more than one regulated facility if they are on the same site. However,
this is as far as the Act goes, and it does not address issues of food
security, nor does it address issues of water and energy security.

Similarly, in Alberta, Canada, section 2 of the Responsible Energy
Development Act (REDA 2012) empowers the Alberta Energy Regulator
(AER) to regulate water conservation and management, environmental
protection, and public lands management with respect to energy re-
source activities in Alberta. Section 67(1) also creates an obligation on
the AER to ensure that its activities are consistent with programs, po-
licies, and work of the government in respect of energy resource de-
velopment, public lands management, environmental management, and
water management. This provision aims to ensure systemic coherence
and integration of activities and programs related to water, energy, and
public lands management in Alberta. By empowering the AER to con-
sider water, energy, and land protection in energy resource develop-
ment, the AER is responsible for streamlining the licensing, permitting,
and project approval processes for energy activities to avoid negative
impacts across the diverse domains. This integrated process provides an
example of the nature of hybrid reasoning and rule linkage that is re-
quired for WEF nexus implementation. However, this is as far as the Act
goes, and it does not address issues of promoting energy efficiency in
water and food projects, nor does it address questions of climate change
impacts on food and water security. Furthermore, the AER’s mandate
and activities relate mainly to the approval of energy resource projects
and do not extend to broader issues relating to low carbon and re-
newable energy project.

These emerging legal solutions show that the diffusion and linkage
of permitting and approval responsibilities across multiple sectors is
already evolving, but will require further elaboration and wider cov-
erage. The UK example demonstrates the approach of granting a single
permit for multiple cross sectorial activities on the same site to reduce
permit duplication and inefficiency. On the other hand, the Alberta
approach focuses on integrating the permitting procedures under one
single regulator to reduce delays. Both approaches offer opportunities
to reduce fragmentation in project approval processes across for WEF
sectors. A streamlined and integrated permitting process can help re-
duce complexities, delays and inefficiencies in the planning, realization
and delivery of vital WEF infrastructure projects (Government of
Alberta, 2010). Reducing delays in project approval and permitting
procedures is very critical for countries to achieve SDGs on WEF,
especially the renewable energy transition targets (European
Commission, 2011; Stephan et al., 2018).

Furthermore, other policy issues beyond project approval, such as
resource efficiency, co-financing, joint supervision and information
sharing across the sectors will need to be integrated to improve overall
efficiency. A starting point is for national authorities to update current
legislation on water, energy and food to recognize the 5-I Principles and
to establish clear guidelines for their application in the respective sec-
tors. Such a reform will provide a legal basis for implementing the WEF
nexus in practice. It will also provide opportunities to link the applic-
able rules on the design, approval, financing and implementation of
projects across the sectors.

An integrated legislative framework will provide comprehensive
standards and rules on the use, treatment, waste management and
discharge, emission reduction, savings and efficiency, project design,
approval, reporting and monitoring with respect to WEF resources and
projects. For example, it may be more efficient and effective to broaden
the scope of existing environmental impact assessment (EIA) require-
ments in water legislation to address food, agriculture, land use, and
climate risks especially on the most vulnerable groups, such as poor and
racial communities, women, children, disabled persons, and indigenous
peoples, as opposed to establishing and implementing parallel proce-
dures for screening projects for these risks (Agrawala et al., 2010).
Furthermore, a comprehensive integration process will identify reg-
ulations, rules and procedures that act as barriers and disincentives to

institutional coordination, information sharing across the sectors, and
simplified permitting and licensing processes across the sectors. For
example, instead of having multiple and parallel licensing processes for
climate adaptation projects that are of common interest to water, en-
ergy and food sectors, an integrated legislative process could result in a
streamlined, coordinated and simplified process and procedure for fast
tracking permitting and licensing. Streamlining measures across WEF
sectors could include collating and identifying projects that are of
common interest to the sectors (such as climate smart infrastructure
projects, efficiency projects, waste treatment and pollution control etc)
and then ensuring that such projects benefit from interlinked, simplified
and faster permitting procedures. While country specific assessments
will be required to identify how simplifying measures can be designed
and applied in WEF sectors and the possible political barriers, rule in-
tegration and the elimination of duplicative procedures is an essential
step towards integrative governance of WEF sectors.

4.2. Establish focal institution on WEF integration

To advance institutional coordination and cooperation in the design
and implementation of programs, projects and policies across WEF
sectors, it is important to designate a focal institution or administrative
unit that will coordinate knowledge, expertise and information sharing
across the sectors. Apart from serving as a one stop shop that will fa-
cilitate and integrate permit and approval processes for projects, such
an institution would also provide capacity development opportunities
for administrators to acquire technical knowledge about the methods,
requirements and data in other sectors. This could help ensure stan-
dardized and systematized understanding and documentation of plans
and programs across WEF domains. A focal institution can also facilitate
and simplify data collection and information sharing across the WEF
sectors. By creating a platform for data sharing, such a focal unit can
help detect conflicting projects, rules and procedures. Similarly, by
empowering and establishing a focal institution on projects, stake-
holders across private and public sectors can obtain relevant informa-
tion and develop an institutional understanding about the process and
methodology for implementing projects that are of common interests to
the sectors.

Implementing an integrative framework on WEF does not necessa-
rily mean building new institutions or establishing a new agency. It is
possible to expand the scope of one or more existing organizational
structures that already have a multisectoral scope to enable them pro-
mote cooperation and dialogues between several actors in the WEF
domains. The most important step is to designate an effective platform
that can spearhead knowledge exchange, information sharing and
dialogue between the diverse actors and stakeholders in WEF domains.

4.3. Promote regional cooperation and knowledge sharing

Regional interaction and knowledge sharing between countries with
experience and practice on WEF nexus governance can help promote
expertise on the instrument design and implementation. For example,
while a number of WEF related success stories are emerging in across
Europe with Poland, Finland and Italy, as well as in developing coun-
tries such as India and Nepal, some countries have little to no experi-
ence at all with WEF nexus design and implementation (Diriba Guta
et al., 2017). It is therefore important to promote transboundary co-
operation and knowledge sharing between regional networks and in-
stitutions on how to design and implement integrative frameworks on
WEF nexus governance.

Regional centers and platforms can also enhance the exchange of
ideas, best practices and knowledge on existing project opportunities,
model contracts and practical steps for planning and implementing
multiscale and multisectoral projects on water, energy and food. A good
example is the EU/Germany -funded WEF Nexus Resource Platform that
promotes knowledge exchange and strengthen political processes at
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national and regional levels on WEF nexus (Nexus Regional Dialogue
Programme, 2019). Similarly, the Asia Pacific Water Forum provides
information and resources on nexus programs in the Asia-Pacific region
(Asia Pacific Water Forum, 2019). Also, the Regional Center for
Renewable Energy and Energy Efficiency (RCREEE), (2019), an inter-
governmental organization, promotes knowledge and experience on the
adoption of renewable energy and energy efficiency in the Arab region.

It is important for countries to key into regional knowledge sharing
platforms on WEF nexus. Such regional knowledge hub could help
capture the common challenges and approaches in the design and im-
plementation of multi-sector infrastructure and integrative frameworks
on WEF issues. It could also help monitor and disseminate best practices
that can inform reform processes that can steer a country in the right
direction. Regional knowledge sharing could also provide a basis for the
future development of an interconnected WEF management programs
and strategies in riparian countries with transboundary river basin.

5. Conclusion

Given the interdependencies between water, energy and food sec-
tors, the nexus approach provides an important framework for pro-
moting a coherent, holistic and integrated implementation of the SDGs
relating to WEF to avoid fragmentation and overlaps. The promotion of
the WEF nexus at international, regional and national levels shows an
increasing recognition of the importance of an integrative and multi-
centric approach to WEF governance. However, to ensure that the WEF
discourse moves from theory to successful practical integration and
adoption, fragmented legal structures and sector-based programs that
stifle the development and application of hybrid and linked rules,
procedures and processes across the sectors will have to be compre-
hensively addressed.

Legal and institutional barriers to the implementation and adoption
of a nexus approach to WEF governance can be addressed by linking
policies, rules and/or legislation across the WEF domains to make them
more coherent and streamlined. Furthermore, country-specific analyses
of the costs, opportunities and risks of the integrative process and
scenarios across WEF domains can provide better foundation for cross
sector partnership and linkages amongst WEF institutions.

Regional cooperation and sharing of expertise, knowledge and best
practices on WEF governance could also provide an effective platform
to share best practices, challenges and cooperation opportunities with
respect to WEF management. Education and skills development pro-
grams will also play important roles to help administrators understand
legal and institutional aspects of the nexus approach.
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