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Abstract The Grand Ethiopian Renaissance Dam is causing tensions and poten-
tial for conflict along the Nile. Egypt fears water losses and threatens sanctions;
Ethiopia plans to expand the electric power supply. The United Nations Security
Council is advocating negotiations under the auspices of the African Union. Against
this backdrop, this article discusses the nexus between water and energy in Interna-
tional Relations. A constructivist perspective helps to elaborate potential solutions
on energy systems, water demand management and food that may be helpful in
upcoming talks and in institution-building in similar endeavours.
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Der Ressourcen-Nexus in Internationalen Beziehungen: Aktuelle
Konflikte und Lösungsmöglichkeiten zum Staudammprojekt am Nil

Zusammenfassung Der Große Äthiopische Staudamm führt zu Spannungen und
Konfliktpotential entlang des Nils. Ägypten befürchtet Wasserverluste und droht mit
Sanktionen, Äthiopien plant eine Ausdehnung des Stromangebots. Der Sicherheitsrat
der Vereinten Nationen plädiert für Verhandlungen unter der Schirmherrschaft der
Afrikanischen Union. Vor diesem Hintergrund erörtert unser Beitrag den Nexus zwi-
schen Wasser und Energie in Internationalen Beziehungen. Eine konstruktivistische
Perspektive hilft bei der Erarbeitung von Lösungspotentialen zu Energiesystemen,
Management der Wassernachfrage und Nahrungsmittelerzeugung, die bei den bevor-
stehenden Gesprächen und der Institutionenbildung bei ähnlichen Vorhaben hilfreich
sein können.

Schlüsselwörter Wasser-Energie-Nexus · Internationale Beziehungen ·
Staudamm · Blauer Nil

1 Introduction

Hydropower is often studied from a water hegemon perspective: upstream countries
can impose power over water supply of downstream countries. The Grand Ethiopian
Renaissance Dam (GERD) in the upper part of the Blue Nile is no exception. The
GERD is on the verge of becoming the largest dam in Africa and 7th largest in
the world. After having started the filling, tensions between Egypt, Sudan and in
the extended Middle East and Northern Africa (MENA) region almost immediately
increased. The U.S., China, and other geopolitical actors showed signals of political
muscle-flexing. In July 2021, the UN Security Council has been pledging for col-
laboration (SC/14576) after Egypt had claimed an existential threat and suggested
possible use of force (UN 2021).

Taking GERD as an example, our paper proposes a novel nexus perspective
on transboundary water management and hydropower. The concept of a resource
nexus assesses interlinkages of using water, energy, and other resources (Daher
et al. 2018; Bleischwitz 2015; Bleischwitz et al. 2018). The concept emphasizes
complexity, conflicts, and uncertainties in resource management and governance
(Kirschke et al. 2018) and thereby hints to regional development perspectives for
electricity, water, and food, which are also main rationales for hydropower planning.
However, resource nexus scholars often neglect a transboundary dimension in their
research and analyse domestic interlinkages; proposed solutions focus on policy
coherence and integrated technologies. On the other hand, scholars of International
Relations (IR) address environmental security and transboundary water management,
based on variations of classic international relation theories, and reiterate the water
hegemon proposition. Consequently, there is a key need to analyse international
hydropower problems from a transboundary resource nexus perspective.

The paper addresses the implications of the resource nexus on international re-
lations for the perception of risks and benefits in the hydropower field. Method-
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ologically, this paper blends the nexus literature with IR theory. It demonstrates our
argument using the Grand Ethiopian Renaissance Dam as an example. Applying
a transboundary water-energy perspective, we reconstruct potential risks and bene-
fits for main actors, eventually shifting existing conclusions regarding conflict and
cooperation. Additionally, our paper can support practical solutions related to hy-
dropower dams over time, ultimately contributing to the Sustainable Development
Goals (SDGs) via better collaborations, especially SDG 6 on water and SDG 7 on
energy.

The paper is structured as follows: section two introduces the transboundary
resource nexus concept focusing on hydropower dams, IR theory’s contributions, and
challenges in addressing these problems. It further makes propositions about how
a transboundary nexus perspective can help overcoming these challenges. Section
three focuses on the GERD case study, showing how a transboundary resource nexus
perspective may help identify additional benefits of collaboration. The last section
draws conclusions about the relevance of the resource nexus for IR, focusing on
future hydropower dams.

2 Large hydropower dams, International Relations theory, and the
resource nexus

Assessing large-scale hydropower problems Due to increasing energy demand
and quests for low carbon pathways, many thousands of hydropower dams are
under construction world-wide, especially in Asia and Africa. Planning and con-
struction are linked to water stress under climate change conditions and competition
over resources in general. Future hydropower dams will likely lead to tensions and
conflicts in regions, along river basins and internationally.

While these conflicts become increasingly imminent, nexus research aims to anal-
yse the interrelations across the silos of energy, water, food, and other systems of
provision. Current nexus research of hydropower dams mainly focuses on water en-
gineering and hydrology. Examples are water transfer mega-projects from a nexus
perspective (Shumilova et al. 2018), and water and resource footprints in a cross-
country comparison (Tian et al. 2020). A complex water nexus analysis has been
done for Brazil via a water budget analysis and energy scenarios (Semertzidis et
al. 2019). Furthermore, attempts to make hydropower more sustainable are explored
(Moran et al. 2018). Hoff et al. (2019) show a nexus assessment within the MENA re-
gion with technology perspectives. From a social science perspective, nexus research
has analysed planning and legal principles (Carvalho 2019). The World Commis-
sion on Dams in 2000 did pioneering work on integrating stakeholder views (Schulz
and Adams 2019) and helped to establish a Hydropower Sustainability Assessment
Protocol on those topics. Recent work by Ines Dombrowsky and colleagues on
cases from the Great Lakes and Mekong offers good insights on water management,
regime theory and regional organisations (International river basin organizations,
IRBOs) (Dombrowsky and Hensengerth 2018). Despite these achievements, there is
still a literature gap on large hydropower dams, international relations theory, and
the resource nexus, which we will address in the following.
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International Relations theories In this section, we briefly address the main the-
ories of International Relations – realist, liberalist, and constructivist approaches –
and highlight their potential to support understanding and addressing transboundary
hydropower problems.

The neorealist approaches focus on analysing states seeking hegemony over trans-
boundary neighbours (Mearsheimer 2001) or at least a balance of power (Zeitoun and
Warner 2006). The concept of “hydro hegemony” plays into this narrative through
a state-centric perspective and an emphasis on different types of power related to
hydrological questions (Zeitoun and Warner 2006; Chellaney 2011). The recent es-
tablishment of the Water, Peace, Security tool is perhaps a good illustration. But
how could countries cooperate under such asymmetric power relations?

The neoliberal school of thoughts in international relations theory is slightly more
optimistic. Robert Keohane famously analysed cooperation beyond the absence of
conflict and rather as a reaction to a conflict or potential conflict (Keohane 1984,
p. 54). The bridge builder is the rule of the law and international treaties, which
could balance power asymmetries based on sound principles and dispute settlement
procedures. In line with this argument, international treaties have been judged to have
a rather positive effect on international cooperation (Wolf 1999); water conflicts are
less likely with good institutions at work (Biswas and Tortajada 2019).

Constructivist approaches further focus on how ideas can shape international
relations. The notion of “co-benefits” for a variety of actors becomes important in
such perspective and has been structured along benefits to the river, benefits from the
river, cost reduction because of the river, and benefits beyond the river (Sadoff and
Grey 2002). Co-benefits have also become popular in climate change mitigation via
the Intergovernmental Panel on Climate Change (IPCC) Fourth Assessment Report,
suggesting wider benefits through greenhouse gas abatement options such as energy
efficiency.

But while the three theoretical strands provide important starting points for un-
derstanding conflict and cooperation on transboundary hydropower problems, there
are some limitations as they focus on different facets of wicked or complex trans-
boundary resource nexus problems. Neorealist approaches have difficulties to explain
existing cooperation along international waterways due to their main categories of
states and power and assumptions about an anarchical international system. While
liberalist approaches include more parameters, in particular international law, there
is still a focus on states and their actions in an international system that is consid-
ered anarchical. Constructivist approaches seem to have much in common with the

Table 1 Key elements and limitations of classic schools of thought in International Relations

Explanans Explanandum Limitation

Realists Power
interests

Conflict under conditions
of anarchy

Conflict and inter-state relations; limited
number of parameters

Liberalists Institutions Cooperation under condi-
tions of anarchy

Premises related to the role of state and
inter-state systems

Constructivists Ideas Cooperation beyond
anarchy

Limited links to interest-based ap-
proaches

Source: own elaborations.
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original understanding of wicked problems. This is provided by Rittel and Webber
(1973), who highlighted different views of reality and, therefore, negative conse-
quences for technical solution options, but need better alignment with realist views
arguably of relevance in the problem area (Barkin 2003) (Table 1).

Potential perspectives for IR through a nexus approach How can a nexus per-
spective overcome limitations of problem-solving identified in the respective de-
bates? Answers to this question need a thorough understanding of the resource
nexus concept first. The resource nexus has been defined as a “set of context-spe-
cific critical interlinkages between two or more natural resources used in delivery
chains towards systems of provision” (Bleischwitz et al. 2018, pp. 737–738). It looks
at delivery chains of resources such as water and energy in a polycentric manner,
i.e., as independent providers based on ecosystem services with interlinkages across
delivery stages, but without a hierarchy. Thus, water and energy are seen as interre-
lated and of equal priority for the SDGs, considering the specific conditions of their
provision and the strategic interests of relevant actors.

Turning to the role of the nexus in IR theory, we first assume that the IR theories
are neither true, false, nor completely incompatible with each other. In contrast, we
propose to combine the strengths of the different IR schools for a better understand-
ing and transformation of (wicked) problems of large-scale hydropower. The key
argument is that a resource nexus perspective changes the perceptions of costs and
benefits of cooperation (or respective risks and opportunities), changing the inter-
ests and power dynamics, potentially resulting in adapted regulations, and helping
to create political pathways to solutions across siloes (Figure 1).

Transformative steps 

towards

improved livelihoods and 

ecosystems services
Reconstruction of 
costs and benefits

Change of interests 
and power

Adapted legal 
frameworks

• Environmental 

impact assessments

• Addressing water-

energy-food in an 

integrated manner

• Clean technologies 

for end-users and 

readiness

• Apply cost-benefit-

analysis and 

identify projects 

with co-benefits

• Address barriers 

(information deficits 

and asymmetries, 

lack of trust, silo -

thinking)

• Assess 

vulnerabilities across 

the nexus and scope 

collaborations

• Engage actors in 

scenarios and 

decision-support 

tools based on 

systems modelling 

participatory 

elements

• Integrated planning 

with data disclosure 

and knowledge 

exchange

• Stakeholder 

consultations with 

focus workshops on 

solutions

• Knowledge and 

learning platform

• Identification of joint 

projects with co-

benefits and areas of 

concern with dispute 

settlement 

procedures

• Enlarge principles on 

water sharing 

towards WEF nexus 

principles 

• Engage with regional 

and international 

organisations as 

knowledge brokers 

and facilitators

Fig. 1 Cascading effects of applying a nexus approach to transboundary hydropower challenges and
solutions. (Source: own elaborations)
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A constructivist approach has a strength in reassessing or reframing costs and ben-
efits for the actors involved. Research on Integrated Water Resource Management
aligns well with constructivist approaches and can be expanded to better integrate
nexus considerations (Hagemann and Kirschke 2017). In the context of hydropower,
a nexus-based assessment could rescope the relevant sectors and their development
pathways and revalue estimated costs and benefits for the host country of a hy-
dropower dam. The question is then about the scope of any knowledge platform or
treaty related to hydropower dams and of international actors in supporting respec-
tive negotiations. In line with neoliberalist thinking, it is likely that international
organizations can play their part in delivering data, information, and knowledge of
extended costs and benefits of hydropower, supporting the development of benefit
sharing agreements in the respective regions. Thoughts around a “realist construc-
tivism” (Barkin 2003) could help keeping strategic and geopolitical interests on the
radar. We explain below the status quo for our case and will draw conclusions on
how a nexus approach can scope such technical advice in the future.

3 Example case: The Grand Ethiopian Renaissance Dam (GERD)

Background on GERD Ethiopia is considered poor in energy and is among the
twenty countries world-wide that have the highest “access-deficit” in electricity
(International Energy Agency et al. 2020). Their energy demand is expected to
increase significantly by 2040 (IEA 2019). Thus, planning to increase hydropower
capacity along the major river, the Blue Nile, is pivotal. The government sets an
ambitious goal to establish Ethiopia as the power hub for its East African neighbours
and plans to increase its hydropower capacity to 13.5 GW by 2040 (IEA 2019). The
construction of GERD started in 2011. With a total dam reservoir area of the dam
of 1874 km2 (IPoE 2013), equivalent to twice the size of Berlin, and an expected
capacity of around 6500MW it will become the largest dam on the African continent.
Potentially, Ethiopia could assume an outstanding position in the regional renewable
energy sector.

In comparison, the downstream country Egypt depends severely on the Nile for
water supply (FAO 2016). Egypt is a highly water scarce region and the gap between
water availability and demand is expected to increase. GERD will affect the supply
of water in Egypt, and it is likely to have implications for food and energy security,
too. The contemporary energy supply is largely provided by oil and gas, dwindling
reserves and pressure on climate action are enforcing transitioning to renewable
energies. The integrated sustainable energy strategy of Egypt aims at increasing the
share of renewable energy to 42% by 2035 and an increase in the share of solar and
wind energy (IRENA 2018). Comparable to Ethiopia, Egypt sets out ambitious goals
by aiming at becoming the energy hub between Europe, Asia, and Africa (IRENA
2018) (Figure 2).

A key conflict variable in the international water relations between Ethiopia and
Egypt is the speed of filling the GERD. Under a high-speed filling scenario, Egypt is
likely to face water risks, especially under drought conditions when the High Aswan
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Fig. 2 Grand Ethiopian Renaissance Dam and other dams on the Nile River. (Source: WPS (n.d.))

Dam reservoir levels could shrink dramatically (Wheeler et al. 2020), leading to
water panic and threats to food security as estimated by Elsayed et al. (2020).

It is worth noting that Ethiopia has been accelerating the filling of GERD over the
last year. The case was negotiated recently at the UN Security Council (SC/14576;
UN 2021). While Egypt stressed its citizens would face an existential threat and sug-
gested possible use of force, the UN Security Council conclusion has been a pledge
for collaboration and for a mutually beneficial agreement. Such agreement is ex-
pected to be negotiated among Egypt, Ethiopia, and Sudan under the African Union’s
leadership with technical assistance from the UN Environment Programme. The re-
spective UN Security Council outcome from 8 July 2021 reflects similar statements
from October 2020, after then-President of the U.S. Donald J Trump had mentioned
Egypt could “blow up the dam” (BBC 2020) and received a harsh response from
China (Xinhua 2020).

From an IR perspective it is relevant to stress that the Nile collaboration between
Egypt and Ethiopia has been fragile, and no binding agreement to regulate the
Nile water exists. Egypt claims its rights based on the Nile Waters Agreement
signed in 1929 and another one from 1959; however, both do not include Ethiopia
(Cascão 2009). The more recent Nile Basin Initiative established in 1999 includes
both Ethiopia and Egypt. The Cooperative Framework Agreement (CFA) signed in
2010 promotes integrated management and equitable and reasonable use of water
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resources. However, Egypt later rejected the CFA since it would not account for its
historical rights (FAO 2016).

The most relevant institutional mechanism for deliberations is the Agreement on
Declaration of Principles on the GERD signed by Egypt, Sudan and Ethiopia in
2015, in which they committed to “cooperation”, “equitable and reasonable” water
resource use. Parties agreed to settle any disputes peacefully and pledged to work
under the auspices of the African Union. However, agreement on a dispute-resolution
mechanism and arrangements for the dam during times of protracted drought, among
other issues, remain outstanding (International Water Law n. d.).

Therefore, a water perspective suggests an increasing likelihood of a conflict
driven by asymmetric power of upstream Ethiopia over Egypt. This period of poten-
tial conflicts is likely to last for the next ten years of filling the GERD and will be
subject to seasonal changes of droughts and heavy rainfall. Accordingly, the GERD
case is now mentioned in an update of the Water, Peace, Security Tool, albeit with
the disclaimer of such tool not being currently designed to predict state-on-state
conflict.

Proposed research and policy perspectives The perspective on risks, costs, and
benefits is shifting when a wider nexus context is applied. Ethiopia is developing the
GERD primarily to strengthen electricity supply. Dealing with the need for electricity
distribution, remote rural areas demand and other energy vectors will require more
investments into the grid, into renewable energies and demand-side management
options, and into energy systems. Ultimately, energy systems costs and total costs to
access are more relevant than production costs for electricity; the latter might risk the
delivery of the estimated supply and overlooks risks related to distributing electricity
over large distances to end users. Additionally, all hydropower dams are faced
with environmental risks. So far, no evidence for a proper Environmental Impact
Assessment (EIA) for the GERD exists, nor has any EIA statement been disclosed.
Environmental risks such as reservoir siltation and wider ecosystem degradation
will need careful assessments. Overall, the water use efficiency in Ethiopia is much
lower compared to Egypt or other countries (Eshete et al. 2020). Thus, it can be
assumed that Ethiopia would have interests in the energy-water nexus to serve their
domestic needs and is more vulnerable to shocks of electricity and water gaps as
well as environmental risks than perceived from traditional IR perspectives.

Actors’ interests and power can be a barrier to cooperation. Hussein and Grandi
(2017), for instance, underline that cooperation is unlikely due to ongoing (water)
power asymmetries among Ethiopia, Sudan, and Egypt; Tawfik and Dombrowsky
(2017, p. 131) add that Ethiopia as an upstream dam owner has fewer incentives
to cooperate compared to downstream Egypt. Another barrier is the uncertainty or
informational asymmetry between states. Wu et al. (2016), for instance, analyse the
role of political uncertainty in the GERD case. Aljefri et al. (2019) further underline
the role of informational asymmetries between states in hyper-games as well as
the role of international organizations (here the Nile Basin Initiative) in addressing
these.

To overcome such barriers, Tawfik and Dombrowsky (2017) have applied the
water benefit sharing concept to the GERD case, exploring potential transboundary
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benefits of cooperation beyond the river and stronger incentives will be needed.
The inherent question, however, is about the scope of such co-benefits. A nexus
perspective underlines the need for a dedicated effort of addressing energy issues,
and of exploring synergies arising from connecting the sectors (see below). To
make the point: searching for co-benefits beyond water would not necessarily give
the guidance needed to look for electricity beyond hydropower; a nexus approach
is better suited to screen interests and collaboration options within Ethiopia and
beyond. Likewise, Egypt might opt in on deliberations about an energy transition
and invest into drought-resistant crops, water efficiency for main users, etc., which
is supported by a constructivist approach.

We propose a space to collaborate stemming from a cross-sectoral nexus per-
spective that goes beyond the “co-benefits” from collaborating along and beyond
the water as suggested by Sadoff and Grey (2002). Instead, we suggest focussing
on delivering the SDGs on water, energy, and food in an integrated manner, consid-
ering those on industrialization, climate action, and sustainable consumption, too.
Increasing energy services in Ethiopia is a key and scaling up energy services need
to address drought resilience and further developments of renewable energy such
as solar, biomass, geothermal and wind. Projects deliver some evidence on how
such mission can be developed and accomplished with support from modelling and
participation methods as well as from stakeholders (Anandarajah 2020). The nexus
literature furthermore underlines agrovoltaics (Barron-Gafford et al. 2019), solar-
powered irrigation and agro-forestry (Hoff et al. 2019) and a water-budget analy-
sis for hydropower (Semertzidis et al. 2019). Evidence on Ethiopia’s capability to
increase energy services would facilitate an interest to slow down the filling of the
GERD and to collaborate. Our perspective would move such innovation and tools
out of the technical realm closer to actors and their perceived costs and benefits

Table 2 Summary of potential advantages from adopting a nexus perspective

Country A - Ethiopia Country B – Egypt

New IR
collaboration
benefits
via a nexus
approach

Better energy services by Renewable
Energy (REN) investments and systems
integration; expanding rain-fed agricul-
ture and adding soil enhancements

More reliable water supply by slower
filling of GERD and associated benefits
such as agricultural production; enhanced
water resilience through drought scenar-
ios

Domestic
nexus bene-
fits

Agrovoltaics delivering electricity and saving water for food production; REN used for
irrigation; upscaling for both and others

Information
needed

Water engineering data on seasonal water releases and storage based on participatory
modelling; technical and socio-economic data on future demand and investments needs;
stress indicators for water, energy, and food; estimates on expected droughts; actors’
perceptions and readiness

International
collaboration

Operational efficiency through regulating monthly water releases and storage based on
nexus assessments. Enhanced livelihoods and human security through widening scope
from water supply to integrated water resources management, energy planning and
food security. Establishment of a learning platform and development of shared project
partnerships; exchange data and information

Source: own elaborations.
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for a collaboration; it would address information asymmetries and mechanisms to
collaborate (Table 2).

In a long-term perspective, an international collaboration on electricity and food
could emerge. Modelling research suggests potential benefits through a collaboration
addressing water, electricity, agriculture, and food (Basheer et al. 2020, Allam and
Eltahir 2019, Mondal and Ringler 2020). However, our approach concludes on
a need to analyse actors’ perceptions and interests with more rigour as follow-
on to Berga et al. (2017) and bring perspectives into planning. The relative strength
of Egypt in energy and agriculture technological capabilities can help to reframe
the collaboration and help unblocking the stalemate between the two countries. In
a perspective, it could offer advice and capacity around the Benban Solar Park and
contribute to improved international relations in the region. Creating feasible niches
with easy-to-measure net benefits will be effective in establishing trust and more
levels of collaboration over time.

4 Conclusions

Our paper develops a novel approach on International Relations related to hy-
dropower along transboundary rivers. Combining a nexus approach of assessing
resource interlinkages across water and energy with IR theories, it addresses costs
and benefits for such large infrastructure projects, interests of main actors and bar-
riers to collaboration across borders. This follows merits from a constructivist ap-
proach but is more pluralistic considering evident power asymmetries and existing
tensions.

Our analysis of the GERD case proposes that alternative options to provide energy
services in Ethiopia are at stake. The advancements of sustainable energy in Egypt
could open up space for collaboration. A shared interest is concluded in deploying
technologies that address water, energy, and food simultaneously. Brokering knowl-
edge on costs and benefits including technologies, investments, and institutional
mechanisms could become a pivotal role for UNEP or other international organisa-
tions under the auspices of the African Union. Conversely, we assume environmental
and human security risks in a continued non-collaboration.

Our approach differs from prevailing views focusing on water supply and “water
hegemons” in a search for a balance of power. Too easily, such an approach falls
short of looking at complexities related to essential water and energy infrastructure
services. Applying a water-energy nexus perspective to international relations theory,
we add merits of a constructivist approach that looks at domestic policies, planning,
and relevant actors.

In a research perspective, IR analysis should inspire the prevailing research on
hydropower dams. Evidence-oriented analysis is needed to include more nexus di-
mensions and future climate changes, and to undertake more thorough stakeholder
analysis to help developing policy platforms and roadmaps to deliver the SDGs while
using hydropower. Comparative governance analysis can shed light on data sharing
and capability enhancement and draw conclusions for international relations.
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