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A B S T R A C T

Hydropower has become a central pillar of energy security and low-carbon development across the global South, 
yet its expansion is increasingly shaped by colonial legacies, geopolitical tensions, and financing constraints. This 
paper examines these dynamics through a qualitative case study of the 5150-megawatt Grand Ethiopian Re
naissance Dam (GERD) employing a multi-scalar analytical framework and drawing on colonial-era treaties, 
policy documents, secondary literature, and negotiation records. It traces the evolution of Africa's largest hy
dropower across interconnected local, regional, and financial domains. At the local scale, the paper documents 
the socioeconomic impacts of reservoir-related displacement on Gumuz communities, including livelihood dis
ruptions, uneven compensation, and deficiencies in essential services. These outcomes illustrate how large-scale 
dam projects can reproduce existing patterns of marginalization when social safeguards are weak. At the regional 
scale, the analysis shows how the GERD challenges Egypt's longstanding downstream hydro-hegemony and 
unsettles the colonial-era legal framework governing the Nile Basin water relations. While this has strengthened 
Ethiopia's assertions of water sovereignty, it has also intensified diplomatic tensions involving Egypt and Sudan, 
prompting mediation efforts by the African Union and deliberations before the United Nations Security Council. 
At the financial level, the analysis shows how constraints in international development finance contributed to 
Ethiopia's reliance on domestically mobilized and diaspora-supported financing mechanisms. While focused on 
Ethiopia, the GERD offers insights into how large hydropower projects in Africa can reshape development tra
jectories, regional power relations, and infrastructure financing. The paper concludes with recommendations for 
future research on hydropower, financing, and transboundary water governance.

1. Introduction

Access to electricity is fundamental to modern development and a 
prerequisite for meeting global climate and sustainability targets, yet 
hundreds of millions remain in the dark [1]. Despite decades of inter
national effort, energy poverty persists as one of the world's most 
pressing development challenges, affecting some 666 million people 
worldwide in 2023. In 2023, an estimated 666 million people still lacked 
access to electricity [2]. Yet even this figure obscures the true scale of 
deprivation: recent analyses show that at least 1.8 billion people 
worldwide are energy poor, experiencing unreliable, insufficient, or 
unaffordable energy services [3].

Against this sobering backdrop, Central and South Asia stand out as 
rare success stories. Through sustained political commitment, aggressive 
electrification programs, and improved financing mechanisms, these 
regions have reduced their electricity-access gap from 414 million in 
2010 to under 27 million in 2023, with further progress expected in 

coming years. In stark contrast, sub-Saharan Africa remains the 
epicenter of global energy poverty, accounting for 85% of the global 
electricity-access deficit in 2023, up sharply from 50% in 2010. Access 
deficits in Nigeria (86.6 million), the Democratic Republic of Congo 
(79.6 million), and Ethiopia (56.4 million) alone represented more than 
one-third of the world's population without electricity [2]. These 
diverging trajectories demonstrate that rapid gains are possible but also 
highlight the widening contrast between regions advancing toward 
universal access and those falling further behind.

At the same time, international climate commitments call for rapid 
decarbonization and a tripling of renewable capacity by 2030, intensi
fying pressure on countries to rethink development pathways. Govern
ments across the Global South have repeatedly emphasized the principle 
of developmental equity – the right to achieve a minimum standard of 
wellbeing while contributing to global climate action – given starkly 
uneven historical responsibilities and capacities [4]. Bridging the dual 
goal of development and climate action requires technologies that can 
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expand reliable energy access and cut emissions without imposing 
prohibitive system costs, especially where infrastructure is limited.

Hydropower is well positioned to meet that twofold objective [5]. 
When sustainably planned, it can scale industrialization, catalyze rural 
electrification, and support economic growth, all while contributing to 
net-zero pathways through large volumes of clean generation and flex
ibility services [6]. Hydropower is the third largest source of power 
generation worldwide, after coal and natural gas [7]. It remains the 
largest source of renewable electricity – with a 14.3% global power 
generation in 2024 and a growing pipeline (1075GW), particularly in 
China and Africa [8]. This share is roughly equivalent to the combined 
global output of solar and wind – underscoring the ongoing centrality of 
hydropower to energy transitions outside the OECD [7]. In practical 
terms, this means hydropower can accelerate energy access and sus
tainable development today, not just offset emissions tomorrow.

Yet, despite hydropower's significance for climate and energy access, 
it remains a ‘forgotten giant’ in academic and policy debates, often 
relegated to the periphery of renewable energy policy and investment 
[7]. Where hydropower is treated, debates frequently center on gover
nance and environmental externalities, rather than its integration into 
holistic transition strategies that combine firm power, storage, and 
variable renewables [5]. This imbalance obscures practical pathways for 
Global South systems to sequence investments – leveraging existing 
hydro assets, adding pumped storage where feasible, and layering 
distributed solar or wind – so that development and decarbonization 
proceed together [7,8].

The Global South holds the largest reserves of untapped hydropower 
potential yet faces deep structural barriers that constrain their ability to 
scale development. Foremost among these is a persistent investment 
deficit [9]. Meeting a 1.5 ◦C-aligned pathway requires global hydro
power capacity to reach about 3000 GW, including 420 GW of pumped 
storage. This entails annual investments of around USD 130 billion – or 
USD 3.7 trillion cumulatively to 2050 – compared to current spending 
levels of only USD 60 billion [10]. The magnitude of this gap is espe
cially pronounced in Africa, where hydropower deployment is hindered 
by high capital intensity, regulatory uncertainty, limited access to 
affordable finance, and donor reluctance anchored in longstanding 
concerns over creditworthiness and sovereign risk1 [5,10]. Many Afri
can governments thus struggle to mobilize the large-scale capital 
required to bring hydropower projects from feasibility to 
commissioning.

A second, and increasingly decisive, constraint lies in the prevalence 
of hydrosocial conflicts, that is, disputes over water access, control and 
meaning that arise because water systems are shaped not only by 
physical flows but also by social, political, and economic power re
lations. These conflicts emerge from water's dual character as both a 
material resource and a politically charged, culturally embedded, and 
economically contested substance. Hydropower development in the 
Global South frequently triggers such tensions as dams reshape water 
flows, territorial control, and livelihood systems, intensifying existing 
power asymmetries [11–15]. At the transboundary scale, upstream- 
downstream contestations become entangled with hydro-political ri
valries, escalating tensions when dams modify water availability, sea
sonal flow regimes, and perceptions of sovereign control. Such dynamics 
not only erode regional trust but also threaten peace and generate 
project delays, reputational risks, and reduced investor confidence, 
collectively undermining the bankability of hydropower in many 
developing regions.

This perspective paper examines the ways in which African nations 
navigate the intertwined challenges of financial scarcity, geopolitical 
tension, and local socio-political contestation while still leveraging 

hydropower's developmental, peacebuilding, energy access, and decar
bonization benefits. Specifically, it examines how the Ethiopian gov
ernment has negotiated colonial-era water geopolitics, Nile Basin power 
asymmetries, internal political conflict, and the politics of international 
finance in its pursuit of the Grand Ethiopian Renaissance Dam (GERD) – 
arguably the most contested hydropower project of the 21st century. By 
tracing Ethiopia's hydrosocial, geopolitical and energy strategies, the 
paper distills broader lessons for development policy, regional diplo
macy, and sustainable energy planning, offering insights relevant to 
other countries confronting similar dilemmas at the intersection of en
ergy poverty, infrastructure ambition, contested waterscapes, and global 
climate commitments. The paper advances debates on hydrosocial 
conflict, transboundary hydro-hegemony,2 and decolonial development 
finance by showing how GERD reshapes energy poverty, sovereignty, 
and contested Nile Basin power relations.

The remainder of the paper proceeds as follows: Section 2 discusses 
the methodology. Section 3 provides an overview of the GERD, tracing 
its evolution from a national electrification project into a regional en
ergy hub and situating it within Ethiopia's broader struggle with 
persistent energy poverty and infrastructure scarcity. Section 4 exam
ines the intertwined hydrosocial, geopolitical, and financial dynamics 
shaping the GERD's trajectory. It begins by analyzing the adverse local 
impacts resulting from the dam's implementation. It then turns to 
transboundary hydro-politics, outlining how the GERD is embedded in 
colonial-era treaty legacies, negotiation deadlocks, and Egypt's water- 
security narratives, and how Ethiopia asserts an alternative legal and 
political understanding of transboundary water rights. The section then 
examines the politics of international finance, showing how – amid the 
absence of multilateral funding – Ethiopia mobilized non-traditional, 
diaspora and domestically driven financing mechanisms to complete 
the dam project. Section 5 situates the findings of the paper within 
broader scholarly debates on hydropower development, colonial water 
governance, and the political economy of infrastructure finance in the 
global South. Section 6 concludes the paper and identifies avenues for 
future research.

2. Methodology

This paper adopts a qualitative case-study approach centered on the 
GERD. The GERD was selected because it represents one of the largest 
and most contested hydropower projects in Africa and provides a critical 
case for examining how hydropower development intersects with local 
social impacts, transboundary hydro-politics, and international devel
opment finance. The analysis is organized across three interconnected 
scales: (i) local hydrosocial impacts; (ii) regional hydro-political dy
namics; and (iii) international financing structures. Hydrosocial theory 
is used to examine displacement and social change among affected 
communities, while hydro-hegemony is used to interpret power re
lations within the Nile Basin. Moreover, political-economy perspectives 
are employed to assess financing constraints and responses.

The study draws on four categories of sources: (1) colonial and post- 
colonial legal agreements governing the Nile Basin; (2) policy docu
ments and reports published by governments, the African Union, the 
United Nations, the World Bank, and other international organizations; 
(3) peer-reviewed academic literature on hydropower, hydro-politics 
and development finance; and (4) publicly available records and ana
lyses of GERD negotiations and financing arrangements. Documentary 
materials were reviewed and thematically analyzed. Evidence was 
coded according to the three analytical dimensions of the paper – local 
social impacts, regional hydro-political relations, and financing dy
namics. Cross-source triangulation was used to compare findings from 

1 In this context, sovereign risk refers to the possibility that governments may 
default on debts, abruptly change policies or regulations, or experience political 
instability – all of which can undermine long-term project investments.

2 Hydro-hegemony refers to the ability of a dominant riparian state to shape 
access to and governance of shared water resources through political, legal, 
economic, or strategic influence.
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academic publications, policy documents, and institutional reports to 
enhance analytical robustness.

3. The Grand Ethiopian Renaissance Dam: from national 
electrification to a regional energy powerhouse

Ethiopia has been struggling with significant and persistent energy 
poverty since independence. Despite progress in recent years, more than 
half of the country's population – mainly rural areas, which form 80% of 
the population – continue to face scarcity and limited access to energy 
sources [16]. In some areas, the situation has become severe, with 
commentators fearing the risk of an “energy poverty trap – an equilib
rium level of energy poverty that is difficult to exit from without 
external interventions” [17,p. 10].

To address the situation, in 2011, Ethiopia began plans to construct 
the Grand Ethiopian Renaissance Dam (GERD) on the Blue Nile River 
(see Fig. 1) – in the country's Benishangul-Gumuz Region, about 14 km 
east of the border with Sudan – with a generation capacity of 15,000 
GWh per year. Table 1 presents a timeline of GERD events. The USD 5 
billion dam, which was completed in August 2024 is the largest hy
dropower plant in Africa [18], with an energy capacity of about 5150 
MW. The dam holds a reservoir of 74 billion m3 of water, over an area 
larger than Greater London [19]. GERD is seen as a lever toward real
izing Ethiopia's vision to reach 75% electricity access and 57.7% access 
to clean cooking solutions by 2030. Ethiopia is also leveraging the dam 
to position itself as a regional energy hub and earn foreign exchange, 
with plans to export surplus supplies to neighboring countries, primarily 
Sudan, Kenya, Djibouti, and Tanzania, with potential future exports to 
South Sudan, Rwanda, and Somaliland. However, for neighboring Sudan 
and Egypt, the dam constitutes an existential threat – threatens their 
water security – and even breaches international law [20].

4. The GERD Odyssey: local conflict, regional colonial hydro- 
politics, and the politics of international finance

For the Ethiopian government and many commentators in sub- 
Saharan Africa, the GERD is a monumental symbol of national ambi
tion and developmental promise. Yet its path from conception to 
completion has been anything but smooth. This section shows how 
rather than a linear march toward progress, the GERD's evolution has 
unfolded through layers of contestation, shaped by Ethiopia's internal 
political dynamics, the fraught hydro-politics of the Nile Basin, and 
entrenched inequities in global development finance.

4.1. Local hydrosocial conflict: displacement and social fragmentation of 
Gumuz populations

A hydrosocial lens stresses that water is co-produced through so
ciopolitical relations, meaning that dam building reconfigures power, 
access, and territorial control rather than constituting a purely technical 
intervention [14,21]. In the case of GERD, a distinct conflict emerged in 
which the dam's material reordering of the Blue Nile – through the 
displacement and resettlement of Gumuz populations in Ethiopia's 
north-western lowlands and the expansion of security apparatuses – 
intersects with longstanding national inequalities, historical peripher
alization, and contested forms of local authority. Indeed, the GERD 
resettlement program, initiated in 2013, planned the relocation of 5391 
households (approximately 20,000 Gumuz) from 14 sites near the pro
jected reservoir into 17 newly constructed villages. By early 2019, 14 
out of these had been partially established and occupied [22]. In some 
areas, resettlement was involuntary, and critical analyses link aspects of 
project implementation and securitized governance to escalating local 
conflict in the Metekel zone [23,24].

Resettled Gumuz communities reportedly face severely under- 
resourced social services, with newly built schools, clinics and mills 
often non-functional or inadequately staffed, and with essential services 
such as water supply and electricity remaining unreliable or absent, 
alongside livelihood disruptions – thereby creating daily hardships and 
reinforcing gendered labor burdens. Housing designs have also proven 
poorly adapted to local climatic conditions, while the compensation 
process has been highly contentious and uneven – marked by the 
exclusion of younger farmers, unmet valuation expectations, gender- 

Fig. 1. Photo of the Grand Ethiopian Renaissance Dam.
Source: Wikimedia Commons https://commons.wikimedia.org/w/index.php?curid=152050234.

Table 1 
Timeline of Key Grand Ethiopian Renaissance Dam Events (2011–2025).

Year Event

2011 Construction of GERD officially begins under Prime Minister Meles Zenawi.
2015 Declaration of Principles – the first trilateral agreement among Ethiopia, 

Egypt, and Sudan establishing general commitments concerning 
cooperation, data sharing, and avoidance of significant harm.

2020 First filling; UN Security Council first meeting on GERD (29 June).
2021 Second filling; UNSC meeting (8 July); Presidential Statement S/PRST/ 

2021/18 (15 Sept).
2022 African Union-led mediation continues under Congo chair; initial power 

generation.
2023 Additional turbines operational; regional export discussions continue.
2024 Final filling reported; operations expand.
2025 Formal inauguration (9 Sept 2025); Ethiopia emphasizes domestic financing.
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inequitable access to compensation funds, and heavy administrative 
control producing frustration and disempowerment among affected 
households [22]. Given these adverse socioeconomic impacts, the dam's 
symbolic framing as a nation-building project thus risks obscuring crit
ical distributive questions locally – namely, who bears the costs and who 
reaps the benefits – which may fuel perceptions of the GERD as 
continuous with historical injustice [25–27].

4.2. Transboundary hydro-politics: navigating colonial legal legacies and 
Egypt's hydro-hegemony

At basin scale, governance over how Nile waters should be shared 
among riparian states remains shaped by the enduring influence of 
colonial-era treaty arrangements. The GERD is embedded within a 
century-long legal-political order shaped by the 1902 Anglo-Ethiopian 
Treaty, the 1929 Anglo-Egyptian Agreement, and the 1959 Egypt- 
Sudan Agreement. These agreements were negotiated during British 
colonial influence and largely excluded upstream riparian states (e.g., 
Ethiopia) from decision-making, while granting downstream states 
(Egypt and Sudan) extensive control over Nile waters.

By diminishing the rights of upstream riparian states, particularly 
Ethiopia, these treaties entrenched a highly asymmetric allocation 
regime and shaped expectations about permissible development 
[28,29]. Key decisions of the historical treaties surrounding the Nile are 
summarized in Table 2. In asserting its own claims over the Blue Nile 
through the GERD, Ethiopia directly challenges this colonial-era order, 
reopening longstanding disputes over authority and rights. By pro
ceeding with GERD outside the constraints of the 1902, 1929, and 1959 
treaties, Ethiopia effectively asserted an alternative legal and political 
vision grounded in equitable and reasonable use – a principle of inter
national water law holding that all riparian states have a right to a fair 
and reasonable share of benefits derived from shared watercourses [30]. 
This shift is reflected in the contested but symbolically important 
regional governance efforts such as the Nile Basin Initiative and the 
Cooperative Framework Agreement, which aim to replace inherited 
colonial allocations with basin-wide principles of fairness and shared 
benefits. Although negotiations remain stalled, GERD has made it 
increasingly untenable to preserve the old regime, forcing downstream 
states to engage – however reluctantly – with more inclusive legal and 
institutional frameworks [23,31]. Contemporary diplomacy – spanning 
the 2015 Declaration of Principles, African Union-led rounds 
(2020–2021) [32,33], UN Security Council sessions, and third-party 
mediation – has struggled to reconcile Egypt's demand for binding, 
drought-contingent operating rules with Ethiopia's refusal to pre- 
commit in ways that constrain future consumptive uses [34].

Unusually for a transboundary water dispute in which no overt 
armed conflict had occurred, the GERD issue advanced to the agenda of 
the United Nations Security Council (UNSC). The Council first discussed 
the matter on 29 June 2020, heard briefings again on 8 July 2021, and 
on 15 September 2021 adopted a presidential statement encouraging an 
African Union-led return to talks and underscoring that the statement 
sets no precedent for transboundary water disputes. This trajectory re
flects two dynamics: (1) the UNSC's gradual, cautious engagement with 
water and climate security themes; and (2) the Council's deference to 
regional leadership – in this case, the African Union – given concerns 

about globalizing river-basin disputes and about institutional compe
tence. Far from being a routine docket item, GERD at the UNSC was 
exceptional but not inexplicable: states argued that escalation risks, 
great-power interests, and appeals from regional organizations war
ranted attention even in the absence of war. The outcome – a non- 
binding presidential statement – balanced recognition of peace-and- 
security linkages with insistence on African Union primacy [35].

Egypt and Sudan's responses are shaped by acute dependence on Nile 
flows. Egypt derives much of its freshwater from the river, and Sudan is 
also significantly reliant. Perceived alterations in flow during GERD's 
filling and operation are framed as existential threats with agricultural, 
urban, and political repercussions. While hydrological modeling sug
gests that cooperative operating rules, drought-management protocols, 
and real-time data sharing could significantly mitigate downstream risks 
while preserving hydropower benefits, these technical solutions have 
not resolved the dispute because the GERD controversy is driven less by 
hydrology than by politics and history. It is anchored in longstanding 
claims to historical rights established under the 1902, 1929 and 1959 
treaties, which continue to shape national identities and political nar
ratives across the basin. For Egypt in particular, the Nile is closely tied to 
state legitimacy and regional status, and concerns about altered flows 
are articulated through a water-security discourse that frames the river 
as existential resource [36].

In this context, even technically sound proposals struggle to gain 
traction, as legal legacies, symbolism and entrenched geopolitical hier
archies carry more weight than hydrological evidence. This produces a 
securitized negotiation environment in which multi-year drought sce
narios, release schedules, and thresholds for “no significant harm” 
become politicized, while the colonial legal shadow of the 1902, 1929 
and 1959 agreements continue to structure regional bargaining [28]. 
Some studies have produced results that strengthen the idea that the 
water conflict is not so much about water distribution. For instance, a 
recent hydraulic study concludes that GERD can produce nearly optimal 
hydropower without causing noticeable downstream water deficits 
under wet, average and short-term drought conditions. The study in
dicates that even during prolonged drought, the dam can still generate 
about 87% of its optimal hydropower capacity without creating addi
tional downstream shortages [37]. Persistent asymmetries in trust, and 
domestic and regional political incentives are also important factors 
constraining progress toward cooperation [31,38].

4.3. Navigating the politics of international finance: self- and diaspora- 
financing

International donors and private lenders tend to view politically 
contested river basins as high-risk, particularly when no basin-wide 
treaty or binding operational framework exists, as in the Nile case. 
Financing the GERD has been shaped as much by geopolitical dynamics 
as by Ethiopia's domestic political economy. Historically, Western 
multilaterals avoided financing Blue Nile hydropower due to Egyptian 
diplomatic pressure and the geopolitical sensitivity of upstream dam 
construction, severely limiting Ethiopia's access to external finance 
[23,25,30]. Because Western multilaterals and commercial lenders 
avoided directly financing Blue Nile megaprojects amid regional sensi
tivities, Ethiopia relied on a heterodox mix of domestic bond sales, 
mandatory salary contributions, and contributions from its diaspora to 
fund GERD, supplemented by selective external contracting and credit 
lines, including Chinese contractors and Gulf political backing, while 
remaining isolated from concessional lending [26,39].

The absence of World Bank/African Development Bank project 
finance enabled Ethiopia to pursue GERD as a sovereign, decolonial 
achievement. The turn to self- and diaspora-financing reflects both 
geopolitical blockage and a strategic effort to assert financial autonomy. 
However, this model also introduced vulnerabilities, exposing the 
project to fiscal pressures and declining public willingness to keep 
purchasing GERD bonds [25,26]. Ultimately, GERD highlights how 

Table 2 
Overview of colonial treaties over the Nile.

Treaty Year Key provisions

Anglo-Ethiopian 
Treaty

1902 Ethiopia agreed not to obstruct Nile flows without 
British consent.

Anglo-Egyptian 
Treaty

1929 Granted Egypt veto power over upstream projects; 
recognized historic rights.

Egypt-Sudan 
Agreement

1959 Allocated Nile waters between Egypt and Sudan; 
excluded upstream states.
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structural inequities in global development finance disadvantage up
stream states seeking to revise colonial allocations while reinforcing 
downstream hydro-hegemony [28]. More broadly, the episode illus
trates how transboundary contention travels through capital markets: 
perceived treaty risk and unresolved operating rules elevate financing 
costs, slow disbursements, and push borrowers toward non-traditional 
partners or domestic pooling mechanisms [24,30].

5. Discussion

The GERD emerges as a symbol of Ethiopia's infrastructural ambi
tion, financial resilience, and resistance to colonial-era water hierar
chies, but also a source of local socioeconomic disruption.

The documented local impacts of the GERD on Gumuz communities – 
including displacement, weakened livelihoods, inadequate services and 
gendered burdens – echo findings in the hydrosocial literature. In 
different parts of the world, large-scale hydropower projects have been 
associated with socioenvironmental disruption, uneven development 
outcomes, and conflict-laden resettlement processes. Studies of reset
tlement in contexts such as India's Narmada Valley [40], China's Three 
Gorges Dam [41], and Laos' Nam Theun 2 [42] reveal that displacement 
often reproduces existing inequalities, deepens marginality, and gener
ates persistent livelihood insecurity among weaker groups, reinforcing 
structural vulnerability within development interventions [43].

GERD's geopolitical entanglements resonate strongly with global 
patterns of hydro-political contestation. Transboundary river basins 
such as the Mekong, the Zambezi, and the Indus have all experienced 
power asymmetries and contentious negotiations shaped by colonial 
legacies or historically embedded hierarchies [44,45]. The Mekong 
River Commission, for example, has struggled to reconcile upstream 
hydropower ambitions with downstream ecological and agricultural 
concerns due to divergent national interests and imbalances in bargai
ning power [46]. Similarly, the Indus Water treaty illustrates how hy
dropower disputes can remain suspended in a state of institutionalized 
mistrust, even when formal treaties exist [47]. GERD's negotiation 
deadlocks and water-security discourses thus mirror a global trend 
wherein transboundary dam projects activate deeper questions of sov
ereignty, national identity, and contested historical rights [48].

The financing mechanism of GERD also aligns with broader chal
lenges faced by large hydropower projects in the global South. Research 
shows that megadams are often hindered by high capital intensity, long 
payback horizons, and investor concerns over sovereign and political 
risk [49]. Many states outside Ethiopia have similarly turned to non- 
traditional financing when multilateral lenders retreat from politically 
sensitive or environmentally controversial projects. For instance, China 
has become a central financier of hydropower in Southeast Asia and 
Africa due to its willingness to fund high-risk infrastructure [50]. Like
wise, diaspora financing – while less common – has been mobilized in 
cases such as Isreal [51] and Nigeria [52], demonstrating how states 
circumvent global financial gatekeeping by tapping into alternative 
funding circuits. GERD therefore exemplifies a growing trend in the 
global South wherein infrastructural sovereignty is increasingly asserted 
through diversified or domestically anchored financing strategies.

Finally, GERD illustrates global tensions at the intersection of energy 
poverty, climate transitions, and development rights. Many countries in 
the global South face the dual imperative of expanding electricity access 
while also meeting global climate expectations – an issue widely dis
cussed in research on contemporary climate equity [53,54]. Studies 
from Latin America's Amazon [55], Central Asia [56], and South Asia 
[57] show that dams frequently become arenas where states negotiate 
legitimacy, modernity, and developmental aspiration. GERD can thus be 
understood as part of a global infrastructural turn in which states seek to 
reconcile energy access, national pride, and geopolitical influence.

Overall, situating the GERD within global hydropower scholarship 
reveals that its complex social, geopolitical, and economic dynamics are 
not unique but instead reflect broader patterns across large-scale dam 

projects worldwide. The GERD case, while regionally specific, contrib
utes to global debates on how megaprojects reconfigure power, terri
tory, coloniality, and development trajectories across the global South. 
These parallels underscore the importance of integrated analysis that 
bridge hydrosocial conflict, transboundary governance, infrastructure 
finance, and energy justice.

6. Conclusion and avenues for future research

This paper examined the GERD to understand how large hydropower 
projects intersect with development ambitions, colonial-era water ar
rangements, inequitable multilateral financing, and local conflict. Using 
a qualitative case-study design based on document analysis of treaties, 
policy documents, negotiation records, and secondary literature, the 
study examined local, regional and financial dimensions of the GERD.

The findings show that GERD embodies the tensions typical of 
megaprojects in low-income states. Locally, resettlement has generated 
socioeconomic burdens, including loss of livelihoods, and inadequate 
compensation and public services, illustrating how insufficient social 
safeguarding can reproduce marginalization. Regionally, GERD chal
lenges longstanding downstream hydro-hegemony, revealing both the 
possibilities for redefining colonial-era water arrangements and the 
limits imposed by enduring geopolitical mistrust. Financially, Ethiopia's 
reliance on domestic, self- and diaspora-financing highlights the struc
tural constraints of global development finance while demonstrating 
how, motivated by national pride, states can mobilize national and non- 
traditional funding mechanism to pursue strategic infrastructure. Future 
research should examine three broad areas highlighted by the GERD 
case.

First, with respect to international finance, future work is needed to 
map the political economy and feasibility of non-traditional financing 
approaches– including domestic bond markets, diaspora bonds, state- 
bank credit, and hybrid public-nontraditional partnerships across low- 
income or politically constrained states – and to assess how financial 
sovereignty shapes development planning across contexts. This research 
could explore how financial sovereignty reshapes development planning 
across contexts. This includes evaluating the fiscal and social trade-offs 
of relying on domestic financing during periods of crisis or economic 
stress, as well as the implications of alternative financing models for 
project legitimacy, risk perceptions, and long-term sustainability. Such 
research is relevant for countries pursuing capital-intensive, low-carbon 
infrastructures under conditions of limited concessional funding.

Second, comparative, cross-case country studies of hydrosocial 
conflict would help clarify how displacement, distributive injustice, and 
local governance structures shape the trajectories of large hydropower 
projects. Comparative cases from the Zambezi, Mekong or Congo basins, 
could identify institutional arrangements that mitigate social tensions, 
strengthen safeguarding and enhance procedural legitimacy.

Finally, given that the GERD disrupts an enduring colonial legal 
order in the Nile Basin, future research should explore how hydro- 
hegemony evolves when upstream states gain new hydraulic and polit
ical capacity. Longitudinal basin-wide studies could track how diplo
matic strategies, treaty negotiations, climate variability and regional 
political incentives reconfigure power relations. Examining how con
cepts such as adaptive operational rules, equitable and reasonable use, 
and climate-attuned governance become institutionalized or resisted 
would help illuminate conditions under which enduring hydro-political 
deadlocks may be overcome.
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