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A B S T R A C T

Nuclear energy programs are currently under formalization in countries of the Gulf Cooperation Council (GCC),
with the first power plants in the United Arab Emirates (UAE) due to be operational in 2020, and Saudi Arabia's
program under development. A political-economic narrative stresses potential benefits such as the diversification
of energy sources, the centralization/maintenance of power in the energy supply sector, and the preservation of
carbon fuel reserves for export purposes. However, a narrow justification renders the analysis of the nuclear push
incomplete, as it is not specific to the nuclear option: i.e., the benefits mentioned apply to other types of al-
ternative energies such as the (relatively) clean options of solar and wind. Economic or domestic considerations
might actually be less dominant than geopolitical ones in GCC countries. By analyzing nuclear legacies in the
region, this paper highlights the geopolitical considerations behind the nuclear programs of GCC countries, in
particular Saudi Arabia and the UAE. The rise of the nuclear energy option in the GCC region coincides with the
resurrection of the nuclear program in Iran in the early 2000s. It is linked, in terms of evolution and discourse, to
geopolitical rivalry and posturing as well as to the rising tensions in the region, at least in the case of the nuclear
ambitions of Saudi Arabia. Despite the political and environmental vulnerabilities of the region, as well as the
region-specific risks associated with nuclear power production, nuclear energy seems to be a stable choice in the
energy mix policies of these countries.

1. Introduction

In the wake of more ambitious policies of energy-supply diversifi-
cation, the development of renewable energy has accelerated in recent
years in the countries of the Arabian Peninsula as well as in Iran. Here,
we focus only on the Gulf Cooperation Council (GCC) countries and do
not examine Yemen due to its different political-economic context.
These countries have important historical and environmental ties,
particularly through their sharing of the Persian Gulf (the term used by
the United Nations to refer to this common water body, hereinafter
referred to as “the Gulf”). The Gulf is where international trade, major
cities, and significant supply installations for oil and gas production,
desalinated water and marine food production are located. At the same
time, Iran and the GCC countries (Bahrain, Kuwait, Oman, Qatar, Saudi
Arabia, and the UAE) seem to have an uneasy relationship due to the
geopolitical rivalry between Iran after the 1979 Islamic Revolution and
the Saudi Kingdom. Saudi Arabia (with around 30 million inhabitants)
is the dominant player in the Arabian Peninsula and has often influ-
enced the stances of GCC countries with regard to their foreign policy

attitudes towards Iran. Other GCC states have smaller populations
(between 10 million inhabitants (the UAE) and 1.5 million (Bahrain))
and most of them have good relations with Iran (e.g., Oman, Kuwait,
Qatar, and Dubai in the UAE). Moreover, Saudi Arabia has shaped the
environmental diplomacy of GCC countries on the global stage and has
thus greatly contributed to the historically skeptical attitude of the oil-
and gas-exporting countries in the region concerning global actions on
ecological challenges such as alternative energies and combatting cli-
mate change [1,2]. Saudi Arabia is also the politically dominant actor
due to its size, as evidenced by its effectuating the blockade on Qatar in
2017 or influencing the attitudes of other GCC countries towards re-
gional issues, such as the rivalry with Iran and the concern over its
nuclear programs.

Due to rising pressure to enhance sustainability and energy-supply
diversification, the push for alternative energies (renewables plus nu-
clear) in the GCC region (but also for renewables in Iran) seems to be
accelerating rapidly. Bhutto et al. [3] reviewed some of the earlier ef-
forts of GCC states prior to 2014. They concluded that most of the
projects were at a pilot stage, while academic research centered on
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documenting the strong advantages of solar and wind energy. In fact,
the high potential for renewables has been thoroughly studied by
governments of the GCC states which, during the last two decades, have
initiated some reforms (e.g., privatization of parts of the electricity
sectors, incentive programs, and national or regional coordination
agencies) to strengthen the renewables markets [4,5]. Some of the most
relevant initiatives included the establishment of research and devel-
opment centers such as King Abdullah City for Atomic and Renewable
Energy in Saudi Arabia and Masdar City in the UAE, and also the basing
of the International Renewables Energy Agency (IRENA) in Abu Dhabi.
At the same time, nuclear energy constitutes an important portion of
the current agenda in the region of promoting alternative energy for
power generation. Despite the debate about the nature of this type of
energy as being renewable, non-renewable, or clean, the GCC states
have considered nuclear energy for, or even incorporated it into, their
future energy-mix policies. Saudi Arabia and the UAE have concrete
plans for increasing nuclear power generation up to 20% in Saudi
Arabia and 12% in Abu Dhabi in the next decade [5]. Other GCC
countries have signaled interest or initiated feasibility studies, whether
unilaterally or with a regional approach to utilizing nuclear energy for
electricity or desalination [4]. In Iran, plans for the development of
peaceful nuclear energy date back to the times before the Islamic Re-
volution. Almost 40 years later, there is currently one operating nuclear
plant of around 1 GW capacity (Bushehr 1, opened in 2013), while the
government plans include the development of 20 GW of nuclear power
capacity in the next couple of decades [6].

The guiding research question of this paper concerns why GCC
countries are incorporating the nuclear power option as a part of their
future energy-mix policies. The approach here is to highlight the geo-
political dimension as a significant explanatory factor. In this sense, the
paper makes two major empirical contributions. Firstly, it shifts at-
tention away from studying the level of the capacities and potentials of
renewables to analyze more case-study-specific issues such as the
composition of the energy mix. Indeed, why certain oil- and gas-ex-
porting countries have more renewables than others is poorly under-
stood and difficult to measure through quantitative analysis or large-
panel data. This is because of the heterogeneous experiences of carbon-
rich countries in the development of alternative energies.

For this paper, cross-country studies on the level of renewable ca-
pacity might not be too revealing, since such a capacity is often related
to fluid factors such as internal pressures, size of the country, political-
economic pressures, leadership, or availability of investments in dif-
ferent periods. This is especially true in light of the lack of regional
coordination in many parts of the developing world, or global binding
targets for renewables. In contrast, studies on the energy-mix policies
can reveal some of the strategic and long-term decisions in the devel-
opment of alternative energies. Such studies can focus on policy choices
such as the organization of energy sectors (e.g., the level of the state
involvement, feed-in-tariffs, or the establishment of large-scale plants)
or, as is the case with this paper, on the motivation behind the com-
position of the energy mix (e.g., renewables vs. nuclear vs. carbon
sources). Comparing GCC countries with similar socioeconomic char-
acteristics, the level of renewables capacity of certain countries is nei-
ther stable nor meaningful. Some countries (e.g., the UAE and Qatar)
have been identified as leaders in renewables development due to issues
such as policy transfer (i.e., imitating policies implemented elsewhere)
and political leadership [7]. Other scholars put Saudi Arabia and the
UAE at the forefront of renewables development and cite the research
and development capacities in these countries (e.g., pilot projects,
academic institutions, hosting of international organizations, etc.) [8].
In fact, the race for alternative energies in the GCC region is changing
rapidly through new commitments and policies, making it difficult to
pinpoint long-term leaders and laggards. Furthermore, in some small
and (carbon-) rich countries (the case with all GCC states except Saudi
Arabia), policymakers can make big changes in the energy policy mix at
short notice, e.g. by constructing grand plants for solar farms, or a

nuclear reactor. In fact, other small, carbon fuel-exporting countries
such as Azerbaijan have also committed to short-term development of
renewables [9].

Secondly, apart from the study of energy transformation in the
European Union, regional perspectives on the quest for alternative en-
ergy are underrepresented in the literature. From an economic per-
spective, the region that the GCC states and Iran share is particularly
interesting as a representative case for carbon-exporting and rich
countries. At the same time, politically, it provides a unique example in
terms of the tense geopolitical context. While choices inherent in the
energy-mix policies involve several socioeconomic factors, the geopo-
litical dimension is highly important as it allows for insights on a re-
gional level by highlighting a certain governance model, a common
security threat, or a pattern of interstate politics. In this context, this
paper analyzes the geopolitical considerations behind the rise of nu-
clear power in the GCC region by relying on international security
concepts highlighting the aspects of state rivalry, national identity,
symbolism, and strategic posturing. To achieve this, the paper uses
mixed qualitative methods of conceptual comparisons between nuclear
and renewable energy based on secondary literature (i.e., Can renew-
ables in the Gulf achieve the same political-economic benefits as those
associated with nuclear power?) as well as of discourse analysis, to-
gether with descriptive data in tracing back the legacies of nuclear
power in the Gulf countries. For this, the history of nuclear programs in
Saudi Arabia, the UAE, and Iran was studied together with first-hand
statements of policymakers on the motivations behind the nuclear
power push, as well as major policy papers by international think tanks
and research institutions.

The paper first explains the energy transformation in the region and
highlights the regional specificities. Later, it contrasts a political-eco-
nomic analysis framework to a geopolitical one and highlights the im-
portance of examining the two frameworks by relating them to the
specific reality of case studies on energy-mix policies. Finally, the paper
links the nuclear programs to the state-specific interests and regional
geopolitical specificities and discusses future propositions on the pro-
liferation of nuclear power production in the region.

2. Energy Transformation in Carbon-Rich States: Understanding
the Nuclear Option

2.1. The push for the alternatives: Specificities of GCC States and Iran

Energy transition in countries characterized by rentierism and
carbon energy abundancy exhibits specific challenges and paradoxes.
For example, these countries have the resources to develop renewables
but can be unwilling to abandon fossil fuels [10]. Similarly, despite the
reluctance of GCC states to engage with climate change in past decades
due to concerns about the security of their carbon energy exports, their
policies have been evolving in recent years in a way that acknowledges,
and to some extent incorporates, environmental challenges into ambi-
tious national visions for the future. At the same time, commitments to
broad environmental reforms (e.g., curbing waste and high per capita
consumption, or addressing the negative impacts of rapid development
on ecosystems) can be considered modest. For example, as a part of the
push towards more diversified, low-carbon and knowledge-based
economies, GCC countries have lately shown more engagement with
the global sustainability agenda, while countries such as the UAE and
Qatar have incorporated more environmental goals and commitments
[1,11].

The above is particularly true for the Sustainable Development
Goals (SDGs) agenda in the Arab region, as some of these goals – e.g.,
those related to food security or (transboundary) water management –
are highly relevant in the context of this largely dry region [12,13].
However, the search for sustainability, diversification and resource-use
efficiency in the GCC region dates back to the first development plans in
the 1970s [14], while current policies still reflect a significant level of
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state involvement and rentierism (e.g., subsidies of basic services, no
individual taxation, benefits for nationals) [15]. Although the rentier
state is more institutionalized (i.e., widely acknowledged and openly
negotiated) in the Gulf region, such rentier behavior is similar to other
parts of the Middle East where the shadow actors (e.g., powerful
farmers or tribes) seek to maintain state policies of patronage, privi-
leges, and subsidies [16,17]. Furthermore, the sustainable development
agenda of GCC countries is lacking a broad coverage of issues, which is
reflected in the modest scoring of these countries on the implementa-
tion of the SDGs; e.g., ranking between the 65th (UAE) and 106th
(Kuwait) places among 162 countries in the 2019 SDG index [18]. Si-
milarly, in Iran (around 81 million inhabitants), sustainable develop-
ment and environmental issues were featured more frequently in recent
periodic development plans [19], while environmental challenges have
grown to include severe water scarcity, droughts, and industrial pol-
lution [20]. Iran is also a carbon-based economy where, until the recent
modest subsidy reforms, citizens had been enjoying large giveaways
[21]. This is despite the heavy burden of economic and political sanc-
tions on Iran since the Islamic Revolution of 1979 [22]. Internationally,
Iran is engaged in UN-based sustainability targets (e.g., the SDGs
agenda or the 2015 Paris Agreement) and it holds 58th place in the
above-mentioned 2019 SDGs index [18].

While the performance of GCC states with regard to sustainable
development and environmental issues is mixed, the use of renewable
or alternative energy (alternative energy is used in this paper to include
nuclear alongside other non-carbon resources, while renewables are
alternative energy minus nuclear) stands out as a key future priority
allocated ambitious and relatively concrete targets. In this context,
there are several arguments for the choice of renewables for power
production over other alternatives such as nuclear power. Firstly, the
potential for renewables in the region is huge (e.g. [3,4,5,23,24]). This
is especially true for solar energy in the GCC countries, with average
radiation equivalent to 1.1. barrel of oil per square meter [25]. Simi-
larly, in Iran, the potential for renewable energy is relatively high, with
higher potentials for geothermal energy and hydropower than in the
GCC states [6]. In fact, Iran has the highest used capacity for hydro-
power in the Middle East [26]. Secondly, the relative cost of renewables
is decreasing, while the technology is becoming more sophisticated and
accessible. Several studies have attested the price competitiveness of
current generations of renewables and the availability of heat- and
sandstorm-resistant technologies (e.g., self-cleaning solar units) suitable
for Gulf countries [3,7,8,23]. In comparison, nuclear energy might not
be economic. In Saudi Arabia, Ahmad and Ramana [27] showed in their
detailed comparison of nuclear power with natural gas, and even solar
energy, that nuclear power economics are not favorable to natural gas –
even at the subsided gas prices – and are not expected to be competitive
with solar energy on many parameters, even though the storage capa-
city of renewables is quite expensive. This is due to several factors
specific to the region, such as the high potential of renewables in the
region and the high capital costs of nuclear energy. Furthermore, the
costs of nuclear waste disposal and management are often under-
estimated, making nuclear in the future an even more expensive option
[28]. Despite this, capacity (willingness to pay) and the interests of GCC
states to seek nuclear power are judged quite high in international
comparison among nuclear newcomers [29].

With regard to energy plans and targets for renewables, these have
seemed to change constantly, particularly after the oil price fall of 2014
and the impetus provided by national visions for economic diversifi-
cation in the ensuing period. Earlier studies, e.g. [4,5,23], report
smaller targets for renewables than more recent ones, e.g. [24,30,31].
The latter put the targets as a proportion of total capacity as follows:
15% for Kuwait by 2020, 5% for Bahrain by 2020, 20% for Qatar by
2030, 24% for the UAE by 2021, and 54 GW for Saudi Arabia by 2040.
Some reports of new plants and projects envision mega-plants under
planning; for example, a solar plant of 80 GW in Saudi Arabia [30]. It is
not quite clear how the final energy mix in 2030 and 2040 will look in

light of the changing priorities regarding other alternative energies
such as nuclear. Nuclear power has been on the agenda since the early
2000s, but some plans were abolished for environmental security and
economic reasons. Some countries changed policies, however, such as
the UAE, which in 2008 announced 1.5 GW of nuclear plants by 2020
[4], and later upgraded the target to 5.6 GW through four nuclear
plants [5]. In terms of renewables and nuclear energy targets in Iran,
these changed over the years; e.g., from 5 GW of renewables by 2021 to
5% of installed capacity by 2021 [32], while the nuclear targets of 15
GW by 2030 [6] or 20 GW by 2040 [6] remain elusive (given the
current capacity of 1 GW).

2.2. Domestic game-changers or geopolitical symbols? Theories and
motivations of nuclear power

Public policies in favor of the promotion of nuclear energy instead
of, or in addition to, other renewables can be largely driven by tangible
domestic factors such as energy potential, cost considerations, infra-
structure, know-how, the geography of a country, or nuclear safety
considerations. Other domestic but soft factors play a role as well. For
example, Marktanner and Salman [33] used data to show that democ-
racies (those with a high polity score as a sign of a good institutional-
participatory political system) and a high per capita income can predict
the presence of nuclear energy, while rentier states are less credible in
using nuclear power as a means to socioeconomic development. In
contrast, Neumann et al. [34] suggest that countries with lower levels
of democratic development are more likely to introduce nuclear power.
Moreover, democratic quality (measured through ratings using char-
acteristics such as civil society, pluralism, freedom, liberties, etc.) can
predict which countries abandon nuclear power programs [35]. How-
ever, these examples of “hard” and “soft” domestic factors in de-
termining the choice of nuclear power cannot be adequately applied to
the region. As mentioned earlier, GCC countries are rentier and auto-
cratic states with a high potential for relatively low-cost renewables and
little know-how (in contrast to Iran). Furthermore, the geographic
proximity and population density (large populations on the coasts) as
well as the significance of potentially affected ecosystems (e.g., the Gulf
water body) in the event of accidents should render the risks and
downsides (e.g., disposal of nuclear waste) of nuclear energy very high.
This has indeed been a reason why some GCC countries (e.g., Qatar,
Kuwait, and Oman) have not opted for nuclear energy for electricity
generation or water desalination [4].

Some domestic reasons for the choice of nuclear energy are in-
dicated in the literature, such as the use of nuclear power production as
an avenue for economic diversification, water desalination, or the
suitability of this energy type for the authoritarian and centralized
political system of the GCC states: i.e. maintaining control and
strengthening the coercive apparatus with no protests expected [36].
These reasons are not specific to nuclear power, though, since economic
diversification can be achieved through renewable markets. Solar-based
desalination is on the rise, with Saudi Arabia building the world's lar-
gest solar-based plant (the Al Kafji solar-powered desalination plant).
Moreover, the undergoing energy sector reforms in the renewables
sector equally maintain state control. For example, Tsai [37] analyzed
the political economy of energy policy reforms in the non-oil sector
through the single-buy model and hidden subsidies to independent
power producers under public or private ownerships. Under these re-
forms, the oil sector extends control (e.g., through subsidies and power-
purchase agreements) over service providers of clean energy, while the
state's dominance and the characteristics of the rentier states are
maintained.

Another domestic argument concerns the urgency of finding alter-
native energy sources for producing electricity and meeting domestic
energy demands. In Saudi Arabia, for example, the rapidly rising de-
mands can, if not otherwise satisfied, deplete the carbon exports in a
matter of a few decades [38]. In Iran, gas reserves are more abundant
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than in Saudi Arabia, and they have increasingly been deployed to
produce electricity; yet still, energy intensity and demands are in-
creasing. Energy intensity showed an average annual growth of around
3.3% in 1974–2014 [39]. Any energy capacity increase needs to be co-
produced through alternative energy resources to achieve some degree
of environmental sustainability. However, this urgent need for more
energy can be satisfied through renewables (e.g., the construction of
solar energy parks), which can be deployed in a shorter time span and
in a more scalable fashion than nuclear energy can.

Understanding the nuclear power option in GCC countries through
the lens of domestic political-economic factors (e.g., the diversification
push after 2014, rising power and water needs, or the nature of the
state) can render the analysis incomplete. Instead, we argue that there
are important geopolitical reasons to be studied. An illustrative ex-
ample is the choice of nuclear power over carbon-based options, since
such a choice can be linked to energy-independence considerations
such as reliance on the importing of gas from Qatar. Qatar is currently
the only gas exporter in the GCC region and possesses massive reserves.
Utilizing this fact, the GCC countries developed a scheme for a regional
pipeline gas trade to satisfy short-term domestic needs but failed to
agree on preferential prices of Qatari gas for neighboring states [40].
Since mid-2017, the relationship between Qatar and three of its im-
mediate neighbors – Saudi Arabia, Bahrain and UAE – was strained
after the economic blockade imposed on Qatar, citing political reasons.
These factors (political disputes) can explain the decision of the UAE to
advance the construction phase of its nuclear plants and become in-
dependent from its neighbor and historic rival, Qatar. While this choice
of nuclear power over gas is deeply rooted in regional geopolitics, a
decision against a nuclear and in favor of a renewables-led energy
transition is a complicated one with significant geopolitical dimensions.
At the same time, the geopolitical nature of such a decision is ambig-
uous, as countries can decide to engage with nuclear power alongside
other alternative energies (e.g., China), disengage after incidents and
changes of public opinions (e.g., Germany and Japan), or reconsider the
nuclear option after supply cuts (e.g., the Russia–Ukraine crisis) [41].

In studying the geopolitical nature of nuclear power, international
studies do not provide clear-cut explanations and should rather be
contextualized through the case at hand. On the one hand, from a neo-
realist point of view, nuclear power is embedded in a rivalry among
states for the acquisition of nuclear technologies that can be manipu-
lated towards nuclear weapons if or when this suits the states’ interests.
A study of the unpreventable proliferation of nuclear technologies in
the Middle East shows that there are complex internal and external
factors behind this, mainly centering around the issues of prestige and
local rivalries [42]. On the other hand, from the perspective of pro-
liferation theories, an acquisition of nuclear technologies and nuclear
energy does not (automatically) lead to nuclear weapons. According to
Miller [43], nuclear energy rarely leads to arms proliferation as, with
nuclear power plants, countries face higher scrutiny, likelihood of de-
tection, and non-proliferation pressure, as well as costs in the event of
sanctions on the nuclear technology or fuel. Other scholars explain
nuclear power choices by relating them to the strong interests and in-
fluence of the nuclear industry [44]. However, it is difficult to judge
whether this influence is higher than the influence of actors such as the
currently strong industry of renewables. In the case of GCC states, re-
search on nuclear power proliferation is scant, while some scholars
strongly indicate a geopolitical dimension (similar to what the paper at
hand concludes). Morady [45] sees the Iranian nuclear program as a
vehicle for making Iran a regional power as well as one among the great
(nuclear) powers in the East and the West. Abulof [46] gives five rea-
sons for Iran's pursuit of a nuclear energy program: meeting energy
needs, prestige, deterrence of enemies, boosting regional influence, and
maintaining domestic legitimacy. In contrast to other countries in the
wider Middle East region, Luciani [47] regards the motivation of nu-
clear programs in GCC states to be both economic (available finances
for the immediate demands of nuclear technology) and political

(counteracting Iran's growing influence).

3. Nuclear Legacies in the Gulf

3.1. Iran's (peaceful) nuclear program

The Iranian Nuclear Program was established in 1957 following
Eisenhower's “Atoms for Peace” initiaitve, which equipped the Iranian
nuclear plants with United States (US)-made reactors. The program
started with the Shah's famous speech in 1974 on the value of oil and
his belief that Iran's oil would be depleted by 2020: “Petroleum is a
noble material, much too valuable to burn...We envision producing, as
soon as possible, 23,000 megawatts of electricity using nuclear plants.”
[48]. This vision was supported not just by the US but also globally due
to the international oil crisis (increased oil prices following the Saudi
Arabia led reduction in production during the Arab–Israeli war of
1973), which created a fear of dependence on Middle Eastern oil in the
international community. Although development of the nuclear pro-
gram was gradually advancing, the entire program was put on hold
following the 1979 revolution.

International attention to Iran's nuclear program surfaced in 2002
when an Iranian dissident revealed two secret nuclear sites that were
being built without the knowledge of the International Atomic Energy
Agency (IAEA). In order to avoid referral to the UN Security Council, in
June 2003, President Mohammad Khatami negotiated with three
powers of the European Union (France, Germany, and the United
Kingdom) and agreed to stop Iran's nuclear enrichment with the signing
of the Tehran Declaration. However, in 2005, with Mahmoud
Ahmadinejad's victory in the Iranian presidential elections, the nuclear
program was officially restarted, leading to multiple unilateral and
multilateral sanctions on the country by the United States, the European
Union, and the United Nations Security Council.

Iran has maintained that the nuclear program is for peaceful pur-
poses and that under the Nuclear Non-Proliferation Treaty, it is Iran's
right as a sovereign nation to a peaceful nuclear program. The history of
its only commercial reactor at Bushehr is given as evidence of this in-
tention. Construction on the plan began in 1975, but it stopped in 1979
after the Islamic Revolution and was eventually re-started in the late
1990s. This reactor became operational in 2011 after significant help
and commitment from Russia, an important partner of Iran, despite
significant pressures from the West during the 2000s [49]. Western
powers had been pushing against the Iranian claim of peaceful use as
they claimed that Iran was enriching uranium to build atomic weapons.
As such, and after 13 years of negotiations, Iran managed to achieve a
broad agreement with the P5+1 (China, France, Russia, United
Kingdom, United States, and Germany) on July 14, 2015, which ensures
the peaceful nature of the Iranian nuclear program through strict ver-
ification mechanisms by the IAEA in exchange for the removal of nu-
clear-related sanctions.

The Joint Comprehensive Plan of Actions (JCPOA), however, had
significant geopolitical consequences. It invoked regional resistance
across the region. This resistance was led by in Saudi Arabia and Israel
who saw the agreement as not sufficiently dealing with Iranian geo-
political ambitions in the region and as leading to a normalization of
relations with their regional rival [50]. This regional rift between Iran
and Saudi Arabia further intensified during the presidency of Donald
Trump in the US, with the reinstitution of anti-Iran policies to contain
and counter Iran's regional influence [51]. With the US withdrawing
from the JCPOA in 2018 and adopting a mixed policy of pressuring
Iran, decreasing its international military footprint in the region and
offering (in public talks) engagement and dialog, the tensions and riv-
alry in the region increased significantly [52].

One indication of the direct impact of the nuclear program on the
UAE and Saudi Arabia is the timeline of these countries’ decision to
pursue nuclear programs. As will be explained in the following sections,
the UAE managed to quickly start the construction of its nuclear plants
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within three years of announcing its official intent in April 2008 to
evaluate nuclear energy for meeting energy demands. At the same time,
Saudi Arabia has significantly fast-tracked its nuclear endeavor fol-
lowing the successful end of JCPOA negotiations, and more so after
Donald Trump's victory in November 2016. With the Trump adminis-
tration's decision to withdraw the United States from the JCPOA, Iran is
in “a prime position to ramp up its enrichment activities again,” as it
has sequentially reduced the implementation of its nuclear commit-
ments [53]. These geopolitical developments could spark and intensify
the competition among Iran, Saudi Arabia, and the Emirates in the
future.

3.2. (Double) politics of the Saudi nuclear aspirations

Following the intensification of tensions between Iran and the in-
ternational community over its nuclear program, and the UAE's for-
malization of plans to build a nuclear energy capacity, Saudi Arabia
came to the fore with its own plans to build nuclear plants. In 2009, a
Saudi royal decree announced that “The development of atomic energy
is essential to meet the kingdom's growing requirements for energy to
generate electricity, produce desalinated water and reduce reliance on
depleting hydrocarbon resources” [54]. With the aim of building a
nuclear energy capacity that can generate a fifth of Saudi Arabia's
generated electricity by 2032, Riyadh announced plans for the con-
struction of 16 nuclear power reactors starting in 2010 [36]. These
plans have not been realized so far, and the intended target of 20% of
power generation from nuclear resources by the 2032/2040 deadlines
seems unlikely to be achieved. This might be due to budget shortages in
light of low oil prices, the expenses relating to its war efforts in Yemen,
and/or the large number of infrastructure and development projects.

Saudi Arabia's quest for international approval of its nuclear plans
has not allayed the concerns relating to the future nature of the pro-
gram. Even though Saudi Arabia ratified the Treaty on the Non-
Proliferation of Nuclear Weapons (NPT) in 1988 (as Iran did in 1970)
and concluded a Comprehensive Safeguards Agreement with the IAEA
in 2009, Saudi Arabia, unlike the UAE and similarly to Iran, has not yet
signed the additional protocol, which allows for stricter inspections, nor
has it signed the Comprehensive Nuclear Test Ban Treaty [54]. Fur-
thermore, while Riyadh has signed agreements with France, Argentina,
South Korea, and China with regard to various fields for bilateral co-
operation, it has not yet arrived at an understanding with the United
States [55]. Saudi Arabia was not able to allay the fears of the Obama
administration in signing a cooperation treaty. However, since the
victory of Donald Trump – a perceived strong ally in the White House –
Saudi Arabia has restarted negotiations with the United States. The aim
is to meet conditions and standards set by Section 123 of the US Atomic
Energy Act (AEA) for cooperation with other countries, and even to
match the voluntary, stricter conditions in the US–UAE agreement (the
123 “Gold Standard”).

One contentious issue is Saudi Arabia's insistence on producing its
own nuclear fuel, even though it could buy fuel more cheaply abroad.
This is a major concern for actors in Washington who fear fuel diversion
to a weapons project [56]. While Saudi Arabia argues that it wants to
take full advantage of its uranium resources, indigenizing a completely
Saudi nuclear program might take more than a decade and would be
quite difficult due to the scarcity of Saudi uranium resources [54].
However, some observers are concerned about the Trump administra-
tion conceding nuclear capabilities to Saudi Arabia and allowing en-
richment for peaceful purposes, thus forgoing the Gold Standard that
was agreed with the UAE [57]. In fact, having an indigenous enrich-
ment program using domestic uranium resources is proclaimed by
many Saudi officials, whereas such a program can be seen, according to
Miller and Volpe, as “a crucial step toward the bomb that could be
taken without running afoul of the global nonproliferation regime,” as
Saudi Arabia is “allowed to enrich uranium under the peaceful uses
clause of the NPT,” similarly to Iran. [53].

Since the murder of Jamal Khashoggi, a prominent Saudi journalist
who was killed in the Saudi consulate in Istanbul in October 2018,
along with the intensification of the humanitarian issues related to the
war in Yemen, there has been an increased focus on Saudi Arabia, and
various members of the U.S. Congress have been calling for a halt to the
nuclear negotiations with Saudi Arabia. Increasingly, politicians in the
US are arguing that Saudi Arabia cannot be trusted with nuclear pro-
grams [58], while the Saudi Kingdom is threatening to abandon its NPT
obligations in response to a possible nuclear breakout in Iran. The
Saudis have been reiterating that they want a nuclear program similar
to Iran's. [58]. In an interview with the US-based show 60 Minutes, the
Saudi Crown Prince, Mohammad bin Salman, argued that “Saudi Arabia
does not want to acquire any nuclear bomb, but without a doubt, if Iran
developed a nuclear bomb, we will follow suit as soon as possible” [59].
Not only have such statements increased fears of proliferation, but also
coupled with the urge to have enrichment capacity, Saudi Arabia's
pursuit of nuclear technology might seem more tied to its regional
posturing and interest in the prestige associated with being in the
“nuclear club” than wanting to decrease dependence on fossil fuels and
diversify the energy mix for domestic consumption.

With a lack of clear economic rationale for Saudi Arabia's pursuit of
a nuclear energy program, some observers explain the plans through
other factors and reasons. They argue that even though nuclear energy
“may have some advantages for niche applications like desalination,”
the main “impetus for the Saudi nuclear program appears to be its re-
gional rivalry with Iran” [60]. If Saudi Arabia is serious about in-
stituting a peaceful nuclear program, it will need to take the necessary
measures to address international concerns, which can be done by
implementing the Additional Protocol and the IAEA safeguards. Saudi
Arabia also has a murky past with regard to its alleged financial assis-
tance of the Pakistani nuclear program, and hence the possibility of
Islamabad providing Riyadh with nuclear weapons [61].

3.3. UAE's nuclear push: alternatives and political reality

The UAE announced its intention to build four nuclear power plants
in a region 300 kilometers from Abu Dhabi in 2008, and by 2010, with
around 24 billion dollars in investments, the UAE contracted a con-
sortium of South Korean companies to build its first of four Barakah
nuclear plants [36]. This nuclear push is in accordance with the UAE's
National Energy Plan 2050, which foresees a decrease in the carbon
footprint of power generation by 70% and an expansion of its renew-
able energies’ contribution to the total energy mix to 50%, (of which
6% from nuclear energy) [62]. According to reports and government
projections, the total capacity of the four nuclear plants by 2030 will
equal 5.6 GW, which will meet about 25% of the UAE's power demand
and at the same time decrease carbon emissions by the same percentage
[63]. Furthermore, the Dubai Supreme Energy Council has also set a
2030 target to produce 11% of its electricity from nuclear energy [64].

In 2009, the UAE successfully managed to sign an agreement with
the United States. By doing so, the UAE was able to significantly reduce
international fears about nuclearization and establish itself as the first
country in the Arabian Peninsula to institute nuclear technology on its
soil. This agreement is often dubbed as the “gold standard” in nuclear
energy collaboration because the UAE voluntarily agreed to not pursue
enrichment and reprocessing (ENR) technologies and capabilities,
alongside fulfilling the Section 123 conditions of the AEA [65]. This
agreement stands in stark contrast to the nuclear program of Iran,
which does not have a bilateral agreement with the United States, and
also to the (according to Kimball and Kingston) “blanket consent” with
respect to ENR that the US has granted to India, Japan, and the Eur-
opean Atomic Energy Community (EURATOM). [66].

In addition, the UAE instituted the Nuclear Energy Program
Implementation Organization (NEPIO), the Emirates Nuclear Energy
Corporation (ENEC), and the Federal Authority of Nuclear Regulation
(FANR) to manage all aspects relating to regulations, international
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commitments, and transparency measures. Furthermore, the UAE is a
signatory to the NPT and it ratified a safeguards agreement with the
IAEA in 2003 and signed the Agency's Additional Protocol in 2009 [67].
These measures and practices, coupled with obligations under the 123
Agreement, serve to assist in making the nuclear push of the Emirates
successful. However, considering that the operationalization of the
$24.5 billion Barakah nuclear power plant has repeatedly been post-
poned, this might not enable the UAE to reach its modest target of 25%
of electricity generation from nuclear energy by 2030. The UAE was
expecting to operationalize the first nuclear plant by 2017; however,
due to some technical difficulties and delays by the South Korean
contractors, it was announced that the first plant would go online in
early 2020, and the other three will be operationalized one by one in a
yearly manner [68]. On the other hand, the UAE is investing in its
nuclear capacity through training nationals in such fields by providing
scholarships abroad and bringing international experts to transfer the
knowledge and know-how [69].

Regardless of the delays and limitations, the UAE's choice to push
for nuclear power generation can be questioned with regard to alter-
natives. It would be feasible to replace the nuclear option with re-
newables such as solar, or to use gas, considering that the 2050 energy-
mix targets for both options are 44% and 38% respectively, in com-
parison to 6% for nuclear energy [62]. One justification narrative for
the nuclear push is the dwindling gas resources of the UAE, and its
reluctance to depend on gas imports from Qatar, a gas-rich neighbor
with whom the UAE has had tense political problems [70], the UAE–-
Qatar relationship being at its worst point after the 2017 economic
blockade of Qatar. However, the decision to include nuclear power
alongside other clean alternatives (rather than to completely rely on
renewables) is difficult to understand for a relatively small and re-
source-rich country such as the UAE.

Some observers argue that the UAE's nuclear program has the po-
tential to contribute to the electricity generation of the pan-GCC power
grid by diverting excess nuclear energy production for regional exports
[71]. Through the existing GCC interconnection grid, the GCC countries
could benefit from having human resources, technical know-how, and
other logistics in the UAE, which could serve as a nuclear hub and
decrease the needs for other GCC countries apart from Saudi Arabia to
establish their own programs in the future [72]. However, other GCC
countries (e.g., Qatar) have complained about safety implications and
environmental issues arising from the UAE's program and its effect on
its immediate neighbors [73].

3.4. Smaller GCC countries: bystanders?

Bahrain, Kuwait, Oman and Qatar are other smaller GCC countries
that have explored the potential of nuclear energy for power use and
expressed concerns about the nuclear programs of their neighbors. Both
Kuwait and Bahrain have commissioned analyses and feasibility studies
on nuclear energy, with Kuwait signing nuclear cooperation agree-
ments, for example, for water desalination with France in 2010 as well
as with other countries. However, none of these studies and agreements
have resulted in a decision to construct nuclear power plants, although
this decision is still open for Bahrain and Kuwait, while Qatar has in-
dicated that it does not need this alternative energy source [74].
Smaller GCC countries have been clearly concerned with the develop-
ment of nuclear plants ever since Iran reinstated its nuclear programs.
Countries such as Kuwait have concluded that an environmental cata-
strophe in the Bushehr facility in Iran would have devastating impacts
on the inhabitants, particularly in Kuwait City, but also other littoral
cities surrounding the Gulf [75].

During heightened tensions between Iran and the West, GCC
countries expressed their interest in a common approach to developing
their nuclear power [76]. A GCC-wide evaluation of the peaceful use of
nuclear energy commenced, and an agreement with the IAEA to co-
operate on a feasibility study for a regional nuclear power and

desalination program was signed [77]. One of the primary justifications
for this push was the use of nuclear energy for desalination, since most
groundwater resources in the region have been depleted [78]. How-
ever, given the large amounts of initial capital required, along with the
significant risks associated with the establishment of nuclear programs,
GCC countries abandoned their Council-wide plans, and only the UAE
and Saudi Arabia continued with individual projects. It remains unclear
how the proliferation of nuclear energy in the GCC region, as well as in
the wider Middle East region – with Egypt, Jordan and Turkey an-
nouncing nuclear plans [79] – is going to affect smaller states, or en-
ergy-based collaboration among nuclear and non-nuclear states.

4. Discussion and Future Propositions

Although nuclear power in the region is an emergent issue, the
analysis of legacies gives credit to the premise of significant geopolitical
considerations in decisions about the energy-mix policies. This might be
more so with Saudi Arabia's nuclear plans, which are yet to be endorsed
internationally and are to date suspected by some countries of having a
strong external (geopolitical and symbolic) motivation. Further to this
argument, the interest of other countries in the nuclear power option
coincides with the resurrection of the Iranian nuclear program. Since
this time, some GCC governments refer to the Iranian program at the
same time as pointing out the domestic and GCC-wide benefits of nu-
clear power. Therefore, there is arguably a geopolitical dimension to
the nuclear push in the region. This might have been implicitly assumed
by observers even without the detailed analysis provided in this paper,
although we did not evaluate the perception of nuclear sector practi-
tioners due to the sensitivity of this issue. However, (geo)political
motivations behind nuclear power acquisition (alongside some con-
flicting economic ones) have also been confirmed in other countries
such as Turkey and Ghana [80,81]. In the Gulf region, such motivations
are prominent. After all, political turmoil and tense interstate relations
have been salient features of the region. This is evident in the long-
standing regime rivalry, the often-adversarial inter-state powerplay
over recent decades, and the lack of a regional cooperation framework,
even on soft issues such as environmental or cultural matters.

Highlighting the significance of the geopolitical aspects of the nu-
clear option has some implications for the alternative energy push in
the region. We investigate these implications by suggesting three future
propositions.

First, nuclear power seems to be a stable option in the region (but
the least desirable one from an environmental perspective). As men-
tioned before, GCC countries as well as Iran have significant potentials
for renewable energies such as solar, wind, and tidal power. Despite
this, some of them are opting for nuclear power as a portion of their
energy mix for reasons related to geopolitical rivalry, state organization
(maintaining rentierism and public jobs), and the compatibility of this
type of power production with their top-down governance systems.
Furthermore, in the past, the abundance of carbon-based energy has
delayed the push for alternative energies, while some countries (e.g.,
Iran, the UAE, and Qatar) still have enough carbon fuel reserves to go
without solar and wind. In this context, alternative energies, including
nuclear, are not only good tools for decreasing dependence on carbon
resources, but also prime symbols for conveying modernity, power, and
integrability in the global sustainability debate. Nuclear power pro-
grams can be such a powerful symbol, and GCC countries such as the
UAE and Saudi Arabia can well afford the large capital and upfront
investments associated with their development. Such high costs have
been the primary reasons for the relatively low number of nuclear
programs around the world. Even if political economic necessity,
cost–benefit relations of other alternatives, and negative downsides in
the region (e.g., political instability and vulnerable ecosystems with
high economic relevance) are high, countries have decided to integrate
nuclear energy as a (so far) small part of their overall energy mix po-
licies.
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Secondly, the proliferation of nuclear power programs can reinforce
the regional instabilities that partly motivated such proliferation. On
the one hand, the notion that the nuclear power programs of GCC
countries act as a deterrent to an attack from Iran is weak for several
reasons. GCC countries have enjoyed military protection from the USA
ever since the end of World War II, and more so since the 1990s.
Moreover, the strategic importance of the region for carbon-fuel supply
has meant that global powers are eager to hold states back from any
direct military confrontation. Such a direct confrontation between GCC
countries and Iran has never happened, even at times high of tension
during the Iraq–Iran war, or the current escalation after the Trump
administration's reimposition of sanctions on Iran, and Iran's in-
tensification of support for its proxies and partners around the region.
On the other hand, it has been reiterated by international organizations
that centralized control and political stability are important for running
nuclear programs (e.g. [64]). In the context of the region, attacks by
non-state actors or rogue groups, cyberattacks or terrorism pose a ser-
ious security challenge for critical infrastructure in the region, and such
a challenge would arguably be higher with the presence of sensitive
nuclear power plants. While the UAE denied the reports, in December
2017 the Houthi rebels in Yemen (Ansarullah) announced the firing of a
ballistic missile at Abu Dhabi's under-construction nuclear power plants
[82].

Thirdly and finally, opting for nuclear power programs in the region
might not be an easy or a popular choice, either domestically or from
the perspective of the global community towards the region. We argue
that the risks associated with the nuclear programs (nuclear waste and
the environmental/human costs of accidents) are well known by people
and governments in the region. The nuclear push can strain the (so-far
peaceful) state–citizen relationships in the GCC region, where carbon
energy abundancy has shaped the state model through lavish subsidies
and free benefits for citizens with no expectations in return. It remains
for future research to determine how much support GCC citizens have
for nuclear power, or whether this power will strain public budgets
(e.g., the continuation of energy price subsidization) as well as hin-
dering the development of the renewables market.

From an international perspective, while nuclear power is a popular
option and still considered a “clean” energy in some places (e.g., China,
South Korea, South Africa, and some European countries such as
Finland and Poland), this is arguably due to its long-term nature (a
lifetime of around six decades) as well as its reliability (assuming no
accidents). Since the Fukushima nuclear disaster in Japan in 2011,
unfavorable public opinions on nuclear power grew around the world,
leading to the decision of some countries to partly (e.g., Japan) or fully
(e.g., Germany) decommission nuclear plants. While seismic risk is low
in the Arabian Peninsula, there are many other geopolitical and en-
vironmental risks evident, as mentioned above. National and interna-
tional concerns about the region's push for nuclear power have been
explained earlier. In this context, it is also doubtful whether global or
non-state actors (e.g., global civil society actors, epistemic commu-
nities, citizens in other countries) have positive attitudes towards this
development.

5. Conclusions

The push for alternative energy is commonly justified by countries
in the region through domestic political economic factors. These in-
clude the push for economic diversification, rising domestic energy
demands, the need to save carbon reserves for exports, and sustain-
ability requirements. While these justifications apply to alternative
energies as a whole, they do not explain the choice of incorporating a
nuclear power option in future energy-mix policies of the region's
countries. Furthermore, Saudi Arabia and the UAE are joining Iran in
developing nuclear programs (with the Saudi program yet to materi-
alize, and the UAE is near the finish line), while other GCC countries
have either signaled interest (Oman), conducted feasibility studies

(Kuwait and Bahrain), or dropped the option altogether (Qatar). Other
explanations for the nuclear push in the GCC region include the need
for water desalination and the suitability of nuclear power generation
for the centralized governance systems in the region. Still, as explained
in this paper, these arguments are not specific to nuclear energy. In fact,
a purely political economic perspective renders the analysis of the nu-
clear push in the region incomplete, while geopolitical reasons might be
a dominant consideration in the promotion of nuclear energy.

Legacies of nuclear power programs confirm a significant role for
geopolitical considerations in the initiation of some of the programs in
the Arabian Peninsula. The formalization of country-level plans to es-
tablish nuclear power plants along with the GCC-wide push for nuclear
energy for the common energy market have coincided with the resur-
rection of Iran's (peaceful) nuclear program since the early 2000s.
While the UAE has quickly moved to satisfy the standards of the in-
ternational community for peaceful use and to construct the Barakah
plants, the Saudi program is still controversial in light of the Saudi
demands for domestic enrichment. Furthermore, there are other signs
of geopolitical significance such as public references to matching Iran's
nuclear programs, as well as the evident geopolitical reality of a region
characterized by rivalry and political tensions ever since the 1980s.
Moreover, the reluctance of GCC countries (UAE or Saudi Arabia) to
depend on gas imports from neighboring Qatar is another reminder of
the influence of geopolitics on energy-mix choices. Ever since the in-
creased political tensions following the withdrawal of the Trump ad-
ministration from the JCPOA agreement, the geopolitical aspects of
(nuclear) energy are quite evident, with strong domestic and economic
implications.

Evaluating the development of nuclear programs in GCC countries
in the sense of a relational geopolitical reaction to Iran's nuclear energy
acquisition is reflected in the narratives, legacies, public statements and
observation of these programs. Such a conclusion provides important
nuances and implications for pure political-economic thoughts on en-
ergy-mix policies , and also on theories of international relations
dealing with nuclear proliferation. From a political/economic per-
spective, the nuclear energy option is neither a dominant nor a unique
option for GCC countries in terms of reducing costs, saving resources,
maintaining control, or providing jobs. However, nuclear energy pro-
vides a powerful symbol and a tool of “political posturing” towards
Iran, both of which the UAE, and to a large extent Saudi Arabia, can
afford despite the high capital costs and environmental risks. At the
same time, nuclear energy can exacerbate political tensions in the re-
gions. It adds more highly sensitive infrastructure to the toll of supply
infrastructure on the Gulf coasts that are already at risk from a range of
possible failures and threats. Furthermore, some observers locally and
internationally might question this seemingly difficult decision of pro-
moting nuclear energy in a region that is environmentally and politi-
cally vulnerable, and in times when resource-rich and well-developed
countries have had second thoughts about the cost–benefit relationship
of advancing one energy type over others.
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