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01
INTRODUCTION

Global reliance on fossil fuels remains 
entrenched. In 2023, oil, natural gas, and 
coal supplied over 80% of the world’s 
energy consumption (International Energy 
Agency (IEA), n.d.). Yet these energy sources 
are criticized for being the primary contrib-
utors to greenhouse gas emissions and 
a major driver of climate change (Clarke 
et al, 2022). As global energy demand 
continues to rise1, the push for alterna-
tive and “cleaner” energy sources is also 
accelerating. Renewable technologies 
such as solar, wind, and green hydrogen2 

are increasingly portrayed by policymak-
ers and scholars as key pathways toward 
achieving energy sustainability (Chu et al. 
2017; United Nations Economic Commis-
sion for Europe (UNECE) 2020). Yet, energy 
production often requires vast amounts of 
water, whether for fossil fuel extraction, 
cooling in thermal power plants, hydro-
power generation, or solar panel mainte-
nance. Conversely, water systems depend 
on energy for treatment, transport, and 
desalination. The mutual dependence of 
energy and water systems has emerged 
as a critical site for political, environmen-
tal, and social consternation. While both 
academic and grey literature highlight the 
potential of renewable energy to support 
continued global economic growth while 
cutting emissions, its associated social 
implications and impact on water demand 
are often overlooked.

The entanglement of these two 
resources presents particular challenges 
in the Arab World. There, energy produc-
tion, water scarcity, and climate change 
converge with complex political, eco-
nomic, and social dynamics. The region 
holds some of the world's largest fossil fuel 
reserves – Gulf states, Algeria, Libya, and 
Iraq together account for 46.7% of proven 
global fossil fuel reserves (Organization of 
the Petroleum Exporting Countries 2025). 
The region is also among the most water-
scarce in the world. Mostly classified as 
arid or semi-arid, it experiences low and 
variable rainfall, high evaporation rates, 
and frequent droughts. Across the region, 
the various methods used to access water 
are also heavily energy-dependent. Oil-rich 
countries in the Gulf rely almost entirely 
on desalination, water treatment facilities, 
and large dams to meet domestic needs. 
Meanwhile, countries in the Maghreb and 
parts of the Levant depend on overdrawn 
groundwater aquifers and intermittent 
surface water, both of which increasingly 
require energy-intensive pumping and dis-
tribution systems. The substantial energy 
inputs required highlight the tightly cou-
pled relationship between water and 
energy infrastructures. These interdepend-
encies not only create technical challenges 
but also expose deep-rooted structural ine-
qualities and environmental injustices. As 
climate impacts across the region intensify 

1 Global energy demand grew by 2.2% between 2023 and 2024 (International Energy Agency (IEA) 2025), and this growth is expected to persist. 
2 Energy produced by using renewable electricity to split water molecules into hydrogen and oxygen.
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— manifesting in more frequent and pro-
longed droughts, shifting rainfall patterns, 
devastating floods, severe heat waves, 
recurrent sandstorms, wildfires, and the 
rise of sea levels — pressure mounts on 
already strained water and energy infra-
structures. Pressures that are further exac-
erbated by rapid urbanization, population 
growth, and economic expansion. 

Meanwhile, the region seeks to position 
itself as a hub for renewable energy devel-
opment. According to the International 
Renewable Energy Agency (IRENA),3 scaling 
up the share of renewables in the energy 
mix has over the past decade become a 
major policy priority in several Arab coun-
tries, which are adopting strategies to 
increase their contribution of renewable 
energy (IRENA (International Renewable 
Energy Agency) 2020). From the Arabian 
Peninsula to Morocco, megaprojects of 
solar parks and wind farms4, alongside 
emerging green hydrogen infrastructures 
(most notably in Morocco and Tunisia) 
and hydropower infrastructures (particu-
larly those in Sudan and Egypt), are rapidly 
reshaping the region’s energy landscape. 
These renewable energy projects, together 
with ambitious national energy-transition 
strategies, are often celebrated by gov-
ernments, international organizations, and 
policy actors alike as steps toward a more 
sustainable energy future for the region 
(ESCWA (Economic and Social Commission 
for Western Asia) 2017; IRENA (Interna-
tional Renewable Energy Agency) 2014). 

This chapter critically examines the 
intertwined challenges of energy produc-
tion, water access, and climate change in 
the Arab region through the dual theoret-
ical lenses of political ecology and climate 
justice. Political ecology provides a frame-

work for unpacking the power relations 
that shape environmental degradation 
and resource management. It empha-
sizes that environmental problems are 
never merely “technical” in nature but are 
rooted in historical, political, and economic 
processes. Political ecology challenges the 
dominant narratives that frame water and 
energy issues as neutral or technocratic. 
Instead, it highlights the political and 
social dimensions of resource governance. 
This approach is particularly relevant in the 
Arab World, where authoritarian govern-
ance, Neoliberal reforms, and elite-driven 
development projects are closely linked to 
patterns of persistent Neo-colonial rela-
tions. Such a perspective helps us deter-
mine who has access to, and control over, 
natural resources and renewable energy. 
The climate justice framework, mean-
while, foregrounds questions of equity and 
rights – highlighting the disproportionate 
burdens faced by marginalized and vul-
nerable communities. By centering human 
rights, environmental justice, and the lived 
experiences of affected populations, this 
perspective challenges dominant climate 
and development policies that prioritize 
market efficiency or state interests over 
social well-being. Taken together, these 
two frameworks support a holistic analysis 
of how renewable energy production prac-
tices affect water access in contexts shaped 
by historical and structural inequalities. 

Guided by these critical perspectives, this 
chapter asks: How do energy production 
practices across the Arab region reshape 
access to water, and how do political, 
economic, and social dynamics drive and 
mediate these transformations? In explor-
ing these questions, the chapter examines 
how energy infrastructures such as fossil 

3 A global intergovernmental organization that promotes the sustainable use of all forms of renewable energy by supporting countries in their 
energy transitions. 
4 Such megaprojects include the Mohammed bin Rashid Al Maktoum Solar Park in the UAE, the Benban Solar Park in Egypt, the Sakaka 
photovoltaic solar project in Saudi Arabia, the Noor Abu Dhabi Solar Power Project in the UAE, the Ouarzazate Solar Power Station in Morocco, the 
Dumat Al Jandal Wind Farm in Saudi Arabia, the Suez Wind Energy Project in Egypt, The Dhofar Wind Farm in Oman, the Tafila and Al Rajef Wind 
Farms in Jordan, to name some of the largest projects
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fuel extraction, hydropower systems, large-
scale solar and wind farms, and green 
hydrogen projects affect water systems 
and water availability. It also investigates 
how policy choices, capital flows, and gov-
ernance regimes shape the development 
and implementation of these projects. This 
chapter also addresses the environmental 
and social implications of these energy-wa-
ter transformations. Drawing on regional 
case studies from Gulf States, Sudan, the 
Levant, and the Maghreb, the chapter illus-
trates how energy and water policies often 
reinforce existing inequalities and serve 
elite or external interests. It critiques tech-
nocratic policy frameworks that obscure 
these dynamics and often frame water 
scarcity and energy transitions as neutral, 
technical challenges, rather than politically 
charged processes. Instead, it calls for 
grounded, justice-oriented responses. Ulti-
mately, it argues that any sustainable solu-
tion to the Arab region’s water and energy 
crises must begin by recognizing them as 
deeply political – and by asking whose 
interests are being served, and whose are 
being side-lined, in the pursuit of environ-
mental transformation.

This chapter unfolds in three main sec-
tions. The first examines how fossil fuel 
economies in the Arab region, particularly 
in the Gulf, shape energy-intensive water 
systems such as desalination. The second 
analyzes the water dependencies and social 
impacts of renewable energy projects – 
hydropower, solar, and wind – focusing on 
issues of land use and exclusion. The third 
explores emerging green hydrogen initia-
tives in North Africa, highlighting concerns 
around energy imperialism, water realloca-
tion, and Neo-colonial dynamics. The chap-
ter concludes by reflecting on alternative 
approaches to water-energy governance 
grounded in justice and equity.
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02
FOSSIL FUEL ECONOMIES AND THE 
ENERGY-WATER NEXUS

In the Arab region, hydrocarbon wealth 
has played a central role in shaping 
national economies and geopolitical influ-
ences. Oil-rich Gulf states have used fossil 
fuel revenues to finance infrastructure, wel-
fare systems, and ambitious development 
agendas, while consolidating state author-
ity and regional power. In Libya, Algeria, 
and Iraq, fossil fuel resources have likewise 
underpinned state revenues and develop-
ment strategies – though often in contexts 
marked by political instability, contested 
authority, and stark inequalities in wealth 
distribution. Fossil-fuel-based energy sys-
tems have also deepened water stress in a 

region already grappling with water scar-
city. Fossil fuel extraction – particularly for 
oil and gas – is a highly water-intensive 
process. To address the water scarcity, 
many governments across the region have 
turned to large-scale desalination and deep 
aquifer pumping, solutions that are them-
selves highly energy-intensive. The inter-
dependencies between water and energy 
production in this context are increasingly 
fraught, as climate change intensifies pres-
sure on both energy and water systems, 
revealing their environmental trade-offs 
and reinforcing social inequalities. 

�� HYDROCARBON EXTRACTION AND WATER TENSIONS

Water is required at nearly every stage 
of the fossil fuel life-cycle: from drilling and 
hydraulic fracturing, to oil refining, cooling 
in power generation, and other industrial 
processes. For instance, hydraulic fractur-
ing uses millions of gallons of water per well 
to release gas and oil from underground 
formations (Schettler, 2024). Enhanced 
Oil Recovery (EOR), a method increasingly 
deployed in aging oil fields, demands mas-
sive water volumes, averaging around 10 
barrels of water per barrel of oil recovered 
(Veil and Quinn, 2008; Waisi et al., 2015). 
Given the large amount of water needed, 
the fossil fuel economy across the Arab 

region significantly contributes to inten-
sifying water stress, compounding one of 
the most critical environmental challenges 
facing the area. In the water-scare context 
of the Gulf States, these water-energy ten-
sions are particularly stark. These states 
have built their economies around oil and 
gas exports, with energy extraction and 
refining forming the backbone of national 
revenue. Yet rainfalls there rarely exceed 
100mm per year, and renewable water 
available per capita per year is approxi-
mately 500m35. As a result, these countries 
have increasingly turned to desalination to 
meet their water needs. Desalination, while 

5 The WHO defines water scarcity as when renewable resources are less than 1000 m3 per year per capita (Abdelraouf, 2024).
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providing a vital source of potable water, is 
also an energy-intensive process predom-
inantly powered by fossil fuels, thereby 
creating a feedback loop that exacerbates 
both water scarcity and carbon emissions. 

In addition, fossil fuel extraction prac-
tices and their associated risks, such as oil 
spills, pipeline leaks, and industrial waste, 
have contributed to the widespread con-
tamination of surface and groundwater 
systems (Freije, 2015). The release of heavy 
metals, hydrocarbons, and chemicals into 
rivers and groundwater poses significant 
risks to both human health and ecologi-
cal systems, especially in contexts where 
these water sources are used for agricul-
ture and as drinking water. These types of 
pollution have particularly affected Iraq. 
The oil sector accounts for about 42% of 
the country's GDP and more than 99% of 
export revenues (World Bank, 2022). The 
concentration of oil infrastructures in the 
southern region is linked to widespread 
water pollution and increased salinization 
of agricultural land. Studies have docu-
mented elevated levels of pollutants such 
as cadmium, mercury, and lead in the 
Shatt Al-Arab river, attributed to oil indus-
try activities nearby (Al-Asadi et al., 2019). 
The agricultural sector, which relies heavily 
on irrigation from this river and canals, suf-
fered due to the degraded water quality, 
which led to reduced crop yields. Further-
more, the competition for water between 
the oil industry and agriculture has inten-
sified in regions like Basra, where water 
scarcity is particularly acute. The degra-
dation of marshlands near Basra or the 
Hawizeh Marshes is also an example of the 
environmental ramifications of oil extrac-
tion. Once a thriving ecosystem and home 
to vibrant agricultural communities, these 
marshes have become severely degraded. 
Local farmers report increased salinity, 

crop failures, and declining fish stocks — 
all linked to the combination of upstream 
water diversion, climate change, and con-
tamination from nearby oil facilities. These 
developments have not only undermined 
rural livelihoods but also contributed to 
social unrest and rural displacement, and 
food insecurity.

Oil-rich states in North Africa also wit-
nessed the degradation of water qual-
ity due to contamination from fossil fuel 
operations. Algeria faces significant water 
scarcity challenges exacerbated by its 
energy extraction activities. The country’s 
oil and gas fields are concentrated in the 
arid southern Sahara, far from the more 
water-abundant northern coast. The pro-
cesses involved in oil and gas extraction 
consume substantial amounts of water, 
often sourced from deep underground 
aquifers with limited recharge capacity. 
These operations compete directly with 
local agricultural and pastoral uses, lead-
ing to conflicts over groundwater access, 
long-term depletion of water reserves, and 
food security. Climate change further com-
pounds these issues, as decreasing rain-
fall and increasing temperatures strain 
existing water resources. Additionally, the 
centralized control of energy revenues has 
contributed to uneven development, with 
southern communities often excluded from 
the benefits of extraction while bearing the 
environmental burdens. Public protests 
over water shortages, land degradation, 
and lack of infrastructure have periodi-
cally erupted in these regions, reflecting 
broader grievances about exclusion and 
marginalization.

In Libya, the water-energy crisis is fur-
ther complicated by prolonged political 
instability. Given its arid climate and lim-
ited renewable water resources, ground-
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water is the primary source for domestic, 
agricultural, and industrial use. Yet, the 
country's oil industry is depleting aquifers 
and contaminating water supplies, which 
is affecting agriculture and local commu-
nities. The Great Man-Made River Project, 
designed to transport fossil water from the 
Nubian Sandstone Aquifer to coastal cit-
ies, is increasingly being used to support oil 
extraction and associated infrastructure 
— a dynamic that places agricultural com-
munities in direct competition with energy 
interests. The expansion of irrigated agri-
culture also increased water demand, 
leading to over-extraction and declining 
water tables. This situation is aggravated 
by the lack of effective water management 
policies and the absence of a comprehen-
sive legal framework to regulate water 
use. As state capacity has weakened since 
2011, governance over water and energy 
resources has become fragmented and 

contested.

All these implications are further exac-
erbated by the impact of fossil fuel 
extraction on climate change. Rising tem-
peratures and shifting rainfall patterns 
are already reducing surface water flows 
and groundwater recharge rates across 
the Arab region, making the competition 
for water even more acute. The 2023 oil 
boom has been linked to worsening water 
crises (Manisera and Sala, 2023). The inter-
section of fossil fuel extraction and water 
stress in the Arab world underscores the 
need for integrated resource management 
strategies. Addressing these challenges 
requires a shift towards sustainable energy 
practices, improved water governance, 
and investment in technologies that mini-
mize environmental impact while ensuring 
water and energy security for the region's 
populations.

�� DESALINATION AND PUMPING: ENERGY-INTENSIVE AND INEQUITABLE

In much of the Arab region, access to 
water is heavily dependent on fossil fuels, 
highlighting a critical yet often overlooked 
aspect of the energy-water nexus. Due to 
the region’s arid climate and limited renew-
able freshwater sources, many countries 
have turned to energy-intensive technolo-
gies, such as desalination and groundwater 
pumping, to meet rising water demands. 
These processes rely overwhelmingly on 
fossil fuel-based energy, creating a struc-
tural dependency where water security is 
directly tied to continued fossil fuel use. 
For example, desalination plants across 
the region primarily run on oil and natu-
ral gas, locking water provisioning systems 
into carbon-intensive energy pathways. 
The Gulf state in particular accounts for 
over half of the world’s desalination capac-
ity, with major facilities in Saudi Arabia, 
the UAE, Kuwait, and Qatar. In these coun-
tries, the reliance on non-conventional 

water resources, including desalination, 
has become paramount due to the scar-
city of renewable water, often supplying a 
significant portion of municipal needs. In 
Saudi Arabia, the overexploitation of fossil 
groundwater reserves to sustain agricul-
tural activities has led to significant deple-
tion of these non-renewable resources. 
This overuse has prompted a policy shift 
away from food self-sufficiency towards 
greater reliance on food imports, aiming 
to preserve remaining water resources for 
higher-value industrial and domestic uses. 
Similarly, in Qatar, the energy demands for 
water pumping and desalination consti-
tute a significant fraction of total energy 
use, highlighting the intertwined nature of 
water and energy challenges in the region. 

As desalination enabled urban expan-
sion and industrial development, it became 
one of the most energy-intensive forms of 
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water provision. Most desalination plants 
in the Arab world operate on fossil fuels, 
reinforcing a carbon-intensive develop-
ment pathway and undermining climate 
mitigation efforts. In 2016, desalination 
accounted for just 3% of the Middle East's 
water supply but 5% of its total energy con-
sumption (Walton, 2019). The energy-wa-
ter feedback loop is stark: water scarcity 
drives desalination, which consumes 
energy and emits greenhouse gases, fur-
ther exacerbating climate change, which 
in turn worsens water stress. This reliance 
not only strains energy resources but also 
raises concerns about the sustainability 
and environmental impact of desalination 
practices. This dependency exacerbates a 
vicious cycle: the more water is needed due 
to climate change and population growth, 
the more fossil fuel energy is consumed, 
contributing further to greenhouse gas 
emissions and long-term environmental 
degradation. 

Moreover, the geo-economic politics 
of desalination are important issues to 
address. Jordan is an important example. 
Facing chronic water shortages, the coun-
try has embraced desalination projects 
(such as the Aqaba-Amman Water Desal-
ination and Conveyance Project) as part 
of a broader strategy to secure water sup-
plies. However, these projects are heav-
ily dependent on international financing, 
including loans from the World Bank and 
bilateral aid. This external reliance shapes 
domestic water policy and limits demo-
cratic participation in resource govern-
ance. The costs of these projects — both 
financial and ecological — are often borne 
by Jordanian citizens, particularly low-in-
come communities in urban and rural 
peripheries. Moreover, Jordan’s pivot to 
desalination aligns with a broader trend 
of technocratic, market-oriented solutions 
that fail to address the deeper structural 
drivers of water scarcity: mismanagement, 

political exclusion, and regional power 
asymmetries.

The reliance on fossil fuel infrastruc-
ture for basic water access often diverts 
resources from investing in more sustain-
able or decentralized alternatives, such as 
solar-powered water systems or communi-
ty-based water harvesting. This entrenched 
dependence underscores the urgent need 
to rethink water strategies in the region, 
not only to decarbonize water systems but 
also to ensure long-term resilience and 
equity in access to this essential resource. 
Desalination poses further serious envi-
ronmental and social challenges. One of 
the most pressing is the disposal of brine 
— the highly saline by-product of desalina-
tion — which is often discharged back into 
the sea. This can harm marine ecosystems, 
reduce oxygen levels, and alter coastal 
salinity gradients, with cascading effects 
on fisheries and biodiversity.
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03
RENEWABLE ENERGY PROJECTS: 
HYDROPOWER, SOLAR, AND WIND

The Arab region's transition toward 
renewable energy introduces new 
water-energy dynamics that warrant care-
ful consideration. While these initiatives 
aim to reduce carbon emissions and diver-
sify energy sources, they also present chal-
lenges related to water usage in a region 
where water scarcity is already a pressing 
concern. In this second section, I explore 
the region’s investment in renewable 
energy and analyze the material impacts 
of these infrastructures on local water sys-

tems. I give attention to the political and 
economic conditions under which these 
projects are implemented, and analyze 
their social impact, particularly instances 
of land appropriation and displacement, 
processes often framed as cases of “green 
grabbing.”6 This section underscores how 
renewable energy is not inherently just 
or sustainable, but is shaped by broader 
dynamics of state power, private capital, 
and socio-spatial exclusion.

�� HYDROPOWER AND ITS SOCIO-ECOLOGICAL CONSEQUENCES

Hydropower development in the Arab 
region has, since the 1970s, emerged as 
a central strategy for addressing energy 
deficits and promoting economic develop-
ment, particularly in water-rich basins. The 
Nile and the Tigris-Euphrates rivers have 
been the main target of such projects. The 
Aswan High Dam on the Nile (completed 
in 1970) is probably the largest project 
across the region. It has been a landmark 
for hydroelectric power generation as 
well as a symbol of national sovereignty, 
regional modernization, and geopolitical 
alignment during the Cold War. The Mosul 
Dam (completed in 1986) and the Hadi-
tha Dam (completed in 1987), both on the 
Tigris-Euphrates, provided close to 20% 
of Iraq’s energy needs in the 1980s. The 

Tabqa Dam (completed in 1973) is Syria’s 
largest hydropower facility, with the orig-
inal capacity to provide some 90% of the 
country’s energy needs. More recently, the 
Merowe Dam (completed in 2009) in Sudan 
has been a prime example of the expan-
sion of large-scale hydropower projects. 
This project is framed by state actors as a 
means of achieving energy independence 
and climate resilience and a central tool 
to Sudan’s modernization goals. Yet while 
the national energy production in most of 
these places remained dominated by fos-
sil fuels, these hydropower projects offered 
auxiliary supply and grid stability. 

However, this framing masks a complex 
set of social, environmental, and political 

6 First coined by (Vidal, 2008), green grabbing refers to to the appropriation of land and natural resources for environmental ends, often under the 
guise of sustainability or climate action, but which frequently displaces local communities and reinforces existing power inequalities. 
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consequences, many of which are rooted 
in colonial-era water governance models. 
The Merowe Dam displaced over 50,000 
people, predominantly from the Manasir, 
Hamadab, and Amri communities, with-
out adequate compensation or resettle-
ment infrastructure (Verhoeven, 2011). 
These forced displacements not only dis-
rupted traditional livelihoods and social 
structures but also echoed historical pat-
terns of state-driven marginalization of 
rural populations in Sudan, tracing back 
to British colonial interventions in the Nile 
basin. Indeed, the British administration 
prioritized water management for imperial 
agricultural schemes, establishing a tech-
nocratic water bureaucracy that continues 
to shape Sudan’s hydro-development logic 
(Barnes, 2014). Similarly, Sudan’s support 
of the Grand Ethiopian Renaissance Dam 
(GERD), while strategically motivated to 
secure a share of generated electricity, 
places it in a precarious position vis-à-vis 
Egypt, revealing the ongoing complexi-
ties of transboundary water politics in the 
Nile basin. The Nile Waters Agreements of 
1929 and 1959, signed during colonial and 
early postcolonial periods, granted Egypt 
and Sudan disproportionate rights over 
Nile waters, marginalizing upstream states 
like Ethiopia (Lumumba, 2007). These 
agreements continue to influence current 
disputes, illustrating how hydropower pro-
jects are entangled with enduring colonial 
legacies and competing sovereignties.

The paradox of hydropower as a climate 
adaptation strategy is also evident in the 
environmental vulnerabilities it exacer-
bates. Large dams, while touted as low-car-
bon energy sources, often result in the 
inundation of ecologically sensitive zones, 
loss of biodiversity, and increased vulnera-
bility to extreme flood events – particularly 
as climate change intensifies hydrological 
variability. One of the most significant con-
sequences of large dams is the disruption 

of natural river flows, which undermines 
the seasonal flooding cycles that histor-
ically sustained floodplain agriculture, 
wetlands, and biodiversity downstream. 
In Sudan, both the Merowe Dam and the 
planned Kajbar Dam threaten to amplify 
existing environmental fragilities in flood-
prone regions and undermine adaptive 
capacities, especially for pastoralist and 
riverine communities. Egypt’s Aswan High 
Dam also drastically altered the hydrology 
of the Nile, leading to the degradation of 
the Nile Delta and a reduction in soil fer-
tility due to sediment trapping (Said 1993; 
Stanley and Warne 1998). This sediment 
retention contributes to coastal erosion 
and saltwater intrusion from the Mediter-
ranean Sea. In Iraq and Syria, dams have 
similarly impacted aquatic ecosystems 
by modifying flow regimes and reducing 
habitat quality for native fish and riparian 
vegetation. Moreover, the large surface 
areas of reservoirs in hot climates result in 
substantial evaporation losses. Lake Nas-
ser, the reservoir behind the Aswan Dam, 
loses an estimated 10 to 16 billion cubic 
meters of water annually (Bastawesy et 
al., 2008). The creation of large reservoirs 
has also led to population displacement 
and the submergence of agricultural lands 
and cultural heritage sites. The displace-
ment of the Nubian communities during 
the construction of the Aswan High Dam 
remains a stark example of the social cost 
of hydropower development. Moreover, 
the placement of major dams on trans-
boundary rivers has exacerbated regional 
water conflicts, particularly between 
upstream and downstream riparian states. 
In the Tigris-Euphrates basin, Turkey’s GAP 
project, involving a cascade of dams, has 
significantly reduced water flows to Iraq 
and Syria, sparking regional tensions and 
reviving Ottoman-era notions of upstream 
dominion. Even in North Africa, Morocco’s 
Al Massira Dam, constructed during the 
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late colonial and early post-independence 
era, reflects the legacy of French hydraulic 
engineering, which emphasized water con-
trol over equitable distribution. Finally, the 
impact of the dam was also to facilitate 
centralized state control over water – mir-
roring colonial logics of hydro-sovereignty, 
as well as geopolitical alignment (Mitch-
ell 2002; Ohlendorf 2023; Shokr 2009). 
Taken together, these environmental and 
ecological effects raise critical questions 

about the long-term sustainability of 
large-scale hydropower in the Arab region. 
While these projects have contributed to 
national energy goals, their socio-environ-
mental costs are unevenly distributed and 
frequently borne by already vulnerable 
ecosystems and communities. Hydropower 
thus exemplifies the contradictions at the 
heart of contemporary water and energy 
governance.

�� GREEN GRABBING AND THE WATER-ENERGY NEXUS IN RENEWABLE ENERGY 
PROJECTS

The rapid expansion of renewable energy 
infrastructure across the Arab region has 
been widely celebrated as a step toward 
sustainable development and carbon neu-
trality. However, the socio-environmental 
consequences of these projects raise crit-
ical concerns, particularly in relation to 
land and water use. Increasingly, these 
projects exhibit patterns of what scholars 
refer to as green grabbing: the appropri-
ation of land and water resources under 
the guise of environmentally friendly agen-
das (Fairhead et al., 2012). In many cases, 
large-scale solar and wind developments 
proceed without equitable benefit-sharing 
and often intensify existing inequalities in 
access to land, water, and energy.

In Morocco, flagship solar megapro-
jects illustrate this dynamic vividly. The 
Ouarzazate Solar Power Station, part of 
the Noor Complex, employs concentrated 
solar power (CSP) technology, which relies 
heavily on water for cooling and panel 
cleaning. This water is diverted from local 
drinking and agricultural supplies, under-
mining regional water security in a semi-
arid zone already facing chronic scarcity 
(Hamouchene, 2023). Funded by an esti-
mated $9 billion in debt from international 
financial institutions, the project show-
cases Morocco’s renewable ambitions. 

Yet local communities – especially pas-
toral groups – have faced displacement, 
restricted access to traditional grazing 
lands, and little to no benefit in terms of 
employment or energy access. The Noor 
Midelt and Tafilalet projects follow similar 
trajectories. These hybrid CSP-photovol-
taic installations source water from the 
Hassan II Dam, initially constructed to sup-
port agricultural irrigation. The redirection 
of dam water toward energy production 
represents a shift in priorities that sacri-
fices food production and small-scale agri-
culture in favor of export-oriented energy 
development. Once again, land expropria-
tion and community exclusion have accom-
panied these projects, exacerbating local 
grievances (Hamouchene 2023). 

Solar parks in Egypt (the Benban Solar 
Park) and in the United Arab Emirates 
(Mohammed bin Rashid Al Maktoum Solar 
Park) exemplify the water-energy trade-
offs embedded in desert-based solar 
energy production. Both projects contrib-
ute significantly to the energy mix of these 
countries. The Benban Solar Park, arguably 
the world’s 4th largest photovoltaic instal-
lation, was planned to produce 1,650 MW, 
equivalent to 90% of the energy produced 
from the Aswan Dam (Ecohz, n.d.; Raven, 
2017). The Mohammed bin Rashid Al Mak-
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toum Solar Park, one of the world's largest, 
not only generates significant electricity 
but also incorporates a pilot solar-powered 
desalination plant(Government of Dubai, 
n.d.; Watts 2025). This facility produces 
50 cubic meters of drinking water per day, 
demonstrating an integrated approach to 
addressing water scarcity through renew-
able energy. Yet both these projects (as 
well as other across the region hyper-arid 
context) require frequent water-inten-
sive cleaning of panels to maintain effi-
ciency (Koch 2023; Najmi et al. 2023). This 
demand exacerbates existing water scar-
city issues, highlighting the need for sus-
tainable water management practices in 
renewable energy projects. Such initiatives 
have raised questions around the ecologi-
cal impacts of desert solar expansion and 
the marginalization of local needs. 

These examples reveal a paradox in the 
pursuit of renewable energy: while aiming 
to mitigate climate change and reduce reli-
ance on fossil fuels, these projects inten-
sify water scarcity challenges. Addressing 
these challenges requires rethinking water 
governance not merely as a technical issue, 
but as a deeply political process shaped 
by historical injustices and power asym-
metries, while also ensuring a just transi-
tion toward sustainable energy sources 
that does not compromise water security.
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04
GREEN HYDROGEN AND THE POLITICS OF 
ENERGY IMPERIALISM

Europe’s decarbonization strategy – 
shaped by the dual imperatives of climate 
neutrality and energy independence, espe-
cially relevant since the Russian-Ukrainian 
war – has made renewable energy and 
green hydrogen key priorities. The EU’s 
ambitious hydrogen agenda, shaped by the 
European Green Deal and the 2020 Hydro-
gen Strategy, envisions importing up to 10 
million tonnes of green hydrogen by 2030 
(Amouzai and Haddioui 2023). Its southern 
Mediterranean neighbors – particularly 
Tunisia and Morocco – have emerged as 
strategic suppliers of green hydrogen: the 
region is geographically close to Europe 
and offers significant potential to generate 
renewable electricity. 

In this section, I address the rise of green 
hydrogen as a new frontier in energy devel-
opment across North Africa. Focusing on 

the cases of Morocco and Tunisia, I exam-
ine how Neoliberal state policies, coupled 
with the EU’s external energy strategy, 
serve to reconfigure local resource gov-
ernance around export imperatives, while 
marginalizing social and ecological needs 
at home. This model of energy export exac-
erbates an already fragile water and agri-
food context. This dynamic is particularly 
visible in the case of green hydrogen pro-
duction, which may entrench new forms of 
dependency under the guise of sustainabil-
ity. Using a few specific examples, I show 
how green hydrogen projects and their 
associated infrastructure of desalination 
and renewable energy parks are being posi-
tioned to serve European energy markets, 
and the implications of this export-oriented 
model for domestic water use, agricultural 
land, and energy sovereignty. 

�� THE CASE OF TUNISIA

Over the past decade, Tunisia has 
emerged as a key site in the global green 
energy transition, but the direction of this 
transition reveals a troubling paradox. 
While the country faces mounting energy, 
water, and food insecurities, its renewa-
ble energy policies are increasingly geared 
toward serving European energy demands 
rather than domestic needs. Some 97% 

of Tunisia’s energy sector today remains 
dependent on fossil fuels (Ben Rouine and 
Roche, 2023). As energy demand rises, 
domestic energy resources are steadily 
declining. The country also lacks enough 
refining capacity to process its crude oil, 
which itself falls short of meeting national 
demand (Ben Ammar & Ammar, 2024). To 
address this gap, Tunisia imports a signifi-
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cant portion of its energy. More than half 
of its natural gas needs, for example, are 
imported from Algeria. At the same time, 
since signing the Paris Agreement in 2015, 
Tunisia has committed to reducing its 
greenhouse gas emissions and has adopted 
a strategy to expand its renewable energy 
sector, including solar, wind, and biomass. 
As part of this transition, Tunisia is pro-
jected to produce up to eight million tons 
of green hydrogen annually by 2050 (GFA/
ALCOR, 2024). Yet, over three-quarters of 
this supply (around six million tons) is des-
tined for export to Europe  (Ben Ammar & 
Ammar, 2024). Another prominent example 
of this export-oriented logic is the TuNur 
project, a large-scale solar initiative that, 
once operational, aims to deliver electric-
ity to two million European homes. Rather 
than prioritizing renewable electricity for 
domestic use to close the energy gap, the 
government plans to convert this electric-
ity into green hydrogen for export to the 
EU.

Beyond this export paradox, the infra-
structure required for green hydrogen 
production reinforces a broader logic of 
resource extraction, as it will rely on desal-
inated seawater. The desalination capac-
ity needed to support hydrogen exports is 
estimated to match the annual drinking 
water needs of approximately 400,000 
Tunisians (Ben Ammar & Ammar, 2024) – 
a staggering figure for a country facing 
recurrent droughts and rising difficulty in 
securing potable water for its population. 
Agricultural pressures further complicate 
the picture. Tunisia is a net food importer, 
with over 50% of the food consumed 
locally being imported, including 94% of 

its soft wheat. Yet the country continues 
to export water-intensive crops such as 
strawberries, tomatoes, dates, and olive 
oil  (Ben Ammar & Ammar, 2024), placing 
additional strain on already limited water 
and land resources. What is more, in 2022, 
the government enacted legislation per-
mitting agricultural land to be repurposed 
for renewable energy infrastructure. In 
other words, to meet the EU’s green hydro-
gen import targets, Tunisia would need 
to allocate roughly 500,000 hectares of 
land to renewable energy development, 
which is expected to lead to a significant 
shift away from food production toward 
energy export. While such incentives have 
attracted foreign companies with prom-
ises of cheap land, abundant solar expo-
sure, and favorable export conditions, they 
risk deepening Tunisia’s ongoing agrarian 
crisis.

Moreover, green hydrogen develop-
ment requires substantial infrastructure 
investment, including hydrogen extrac-
tion plants, solar and wind installations, 
desalination facilities, and cross-border 
transport networks. These infrastructures 
depend on imported technologies, propri-
etary patents, and foreign expertise. Much 
of the financing is expected to come from 
private foreign investors and public loans 
– particularly from institutions such as 
the World Bank, the European Investment 
Bank, and the European Bank for Recon-
struction and Development (GFA/ALCOR, 
2024). This financial model threatens to 
lock Tunisia into new forms of long-term 
debt and create new forms of structural 
dependency (Ben Rouine and Roche, 2023).

�� THE CASE OF MOROCCO 

Like Tunisia, Morocco seeks to position 
itself as a leading actor in the global green 

energy transition. This shift is unfolding 
in the context of deep energy depend-
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ency: as of 2020, over 88% of Morocco’s 
energy needs were met through fossil 
fuel imports. In response, the Moroccan 
government has set ambitious targets to 
reduce this dependency to 34% by 2040 
and 17% by 2050, while simultaneously 
aiming to increase the share of renewa-
ble energy in its national energy mix from 
11% in 2017 to 52% by 2030 (IRENA, 2020; 
2025). To support this trajectory, Morocco 
has actively cultivated international part-
nerships and foreign investment. In 2012, 
the Moroccan and German governments 
signed the German–Moroccan Energy 
Partnership (PAREMA), under which the 
German Agency for International Coop-
eration (GIZ) has provided technical sup-
port to improve Morocco’s renewable 
energy policy and regulatory frameworks. 
While this partnership is often framed as 
supporting Morocco’s strategic goals of 
renewable energy production, it places sig-
nificant emphasis on energy export to the 
European Union. This raises critical ques-
tions about the balance of benefits in such 
arrangements, especially given Morocco’s 
ongoing domestic energy insecurity.

In 2019, the Moroccan government cre-
ated the National Hydrogen Commission 
to develop a Green Hydrogen Roadmap 
and establish a domestic industry based on 
renewable-energy-derived hydrogen and 
its derivatives. These efforts coincide with 
the EU’s Clean Energy for All Europeans 
package (2019), which encourages greater 
cross-border electricity trading between 
the EU and North African states as part 
of its broader Green Deal strategy. While 
marketed as mutually beneficial, these 
mechanisms increasingly bind Moroccan 
energy policy to European energy secu-
rity priorities. At the same time, Moroc-
co’s large-scale renewable energy projects 
reflect a fusion of national elite interests 
with foreign capital. The wind energy sec-

tor, for instance, is dominated by Énergie 
Éolienne du Maroc (EEM), a subsidiary 
of Nareva Holding, whose major share-
holder is the Moroccan royal family. EEM 
currently operates six large wind farms, 
with five more under construction, pri-
marily concentrated between Tarfaya and 
Boujdour. These projects are part of joint 
ventures between Nareva and European 
multinationals such as Engie (France) and 
Enel (Italy), and are financed through insti-
tutions like the African Development Bank 
(AfDB), the European Investment Bank (EIB), 
and the German Development Bank (KfW). 
The result is a renewable energy landscape 
shaped by both Moroccan elite capital and 
imperial capital from the Global North.

While Morocco’s green energy strategy 
is widely celebrated, its growing entangle-
ment with European export demands and 
financial institutions suggests an emerging 
model of green dependency. Renewable 
infrastructures are being built with exter-
nal financing, operated through transna-
tional partnerships, and designed in part 
to serve foreign energy markets. This raises 
broader questions about sovereignty, 
resource allocation, and the environmen-
tal and social impacts of an externally ori-
ented energy transition. In this context, 
Morocco’s energy shift risks reinforcing the 
very inequalities and power asymmetries 
that climate action is meant to challenge.

Taken together, these developments 
reveal a deeply asymmetrical relation-
ship between Tunisia and Morocco, and 
Europe, and raise urgent questions about 
resource allocation and national priorities. 
Both countries supply land, solar energy, 
and water – often at minimal cost – while 
bearing the ecological and social conse-
quences of an externally driven energy 
agenda. Solar projects like TuNur in Tuni-
sia and Noor Midelt in Morocco are being 
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developed specifically to produce renewa-
ble energy for the production of hydrogen 
to be exported to Europe. Such projects are 
supported by EU financing mechanisms, 
including €30 billion mobilized through 
the European Hydrogen Bank (Amouzai 
and Haddioui, 2023). Although framed as 
win-win solutions that promise climate 
progress and economic opportunity, these 
developments reveal a deeper asymmetry. 
Indeed, European countries benefit from 
a steady supply of "clean" energy without 
absorbing the environmental and social 
burdens associated with its production. 
This emerging model, heavily promoted by 
the European Union and spearheaded by 
countries such as Germany – along with 
its development agency GIZ – represents 
more than a green transition. The current 
dynamics reflect a form of green coloni-
alism7, wherein Europe externalizes the 
socio-environmental costs of its energy 
transition to the Global South. It reflects a 
continuation of core–periphery dynamics 
in which the Global South is expected to 
supply raw inputs for a low-carbon future 
it did not design. At the same time, rather 
than addressing domestic energy and 
food insecurity, state policies in Tunisia 
and Morocco prioritize foreign investment 
and export-oriented growth, reinforcing 
Neo-colonial patterns of resource extrac-
tion and land appropriation. In this con-
text, the so-called green transition risks 
reproducing old hierarchies under a new 
ecological veneer. In this sense, the green 
hydrogen economy risks replicating the 
very structures of exploitation that the 
energy transition claims to overcome. If 
left unchallenged, it may mark the rise of 
a new form of energy imperialism – one in 
which technological and financial control 
remains concentrated in the Global North, 
while the social and environmental costs 
are externalized to the South.

7 I define green colonialism as the extension of the colonial relations of plunder and dispossession to the green era of renewable energy with the 
accompanying displacement of socio-environmental costs onto peripheral countries and communities, prioritizing the energy needs of one region of 
the world over another.
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05
TOWARD MORE EQUITABLE WATER-
ENERGY GOVERNANCE

The interdependence of water and 
energy systems in the Arab region – set 
against a backdrop of ecological fragility, 
political complexity, and socio-economic 
inequality – reveals that the shift toward 
renewable energy is not inherently just 
or sustainable. From fossil fuel–driven 
desalination in the Gulf to water-intensive 
solar megaprojects in Morocco and green 
hydrogen initiatives in Tunisia, energy tran-
sitions often reproduce the very injustices 
they claim to resolve. The examples I high-
lighted above reveal a recurring paradox: 
projects designed to reduce emissions 
and promote sustainability simultaneously 
deepen local vulnerabilities, particularly 
in relation to water access, land rights, 
and social equity. These developments 
are shaped by uneven power relations – 
both within states and between the Global 
South and North – driven by foreign cap-
ital, export-oriented agendas, and tech-
nocratic policy frameworks that sideline 
local needs. This chapter has argued that 
addressing the region’s energy and water 
crises demands more than technical solu-
tions: it requires confronting the structural 
drivers of inequality and recognizing the 
political nature of environmental change. 

As the region positions itself as a global 
supplier of clean energy, renewable energy 
development must be guided by integrated 

planning frameworks that acknowledge 
the political ecology of land and water 
governance. Only through a justice-cen-
tred approach – one that prioritizes the 
rights, voices, and livelihoods of margin-
alized communities – can truly sustaina-
ble and equitable water-energy futures be 
envisioned for the Arab world. A truly just 
energy transition in the Arab region must 
begin with prioritizing domestic needs 
– closing energy import gaps, securing 
equitable water access, and strengthen-
ing local food systems – before turning to 
export-oriented agendas. Without such a 
reorientation, the energy transition risks 
reinforcing Neo-colonial extractive pat-
terns under a green façade. Countries like 
Tunisia risk becoming little more than solar 
and hydrogen batteries for Europe, sacri-
ficing long-term resilience for short-term 
investment flows. At the same time, both 
import and export dependencies – whether 
through reliance on foreign oil and gas or 
on international financing for renewables 
– bind regional actors to broader geopo-
litical structures. These entanglements are 
not merely technical or economic; they 
are deeply political, reproducing histori-
cal legacies of colonialism, global market 
integration, and uneven resource control. 
The energy-water nexus thus emerges as 
a critical site where questions of vulner-
ability, sovereignty, and power converge 
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– demanding not just technological inno-
vation, but a fundamental rethinking of 
whose needs are being met, and at what 
cost.
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