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Abstract
This thesis concerns the future diversification of the Saudi electricity supply. Volatile global fossil fuel
markets and increasing domestic demand for electricity have made the costs of a continued reliance on
fossil fuels for near 100% of electricity production economically unsustainable. Applying Schoemaker’s
model for Scenario Development, key issues, stakeholders, trends and uncertainties are identified and
assessed. Economic factors include the price development in fuel production, assessed by the levelized
cost of electricity (LCOE), global fossil fuel fluctuations, electricity demand and subsidies. Political factors
include the stability of government, demographics, employment and the presence of religious,
conservative values and norms. Political factors are analyzed by applying Rentier State theory, as well as
theories on the legitimacy of Middle Eastern regimes. Five artificial scenarios for year 2030 are
formulated and assessed, and the correlation between the diversifications of the electricity supply and
the overall Saudi economy is also analyzed. The findings show that the most uncertain factors affecting
the diversification of the Saudi electricity supply are the global fossil fuel prices and the resolve of the
Saudi government and population to fulfill the announced ambitions. Finally, the overall economic
diversification and how it will end Saudi Arabia’s status as a rentier state is discussed, and future
challenges to the Saudi monarchy are proposed.

1

Contents
Abstract ......................................................................................................................................................... 1
List of Tables & Figures ................................................................................................................................. 3
Background ................................................................................................................................................... 4
Research Objective ....................................................................................................................................... 5
Research Question .................................................................................................................................... 6
Limitations ................................................................................................................................................ 7
Methodology................................................................................................................................................. 8
Philosophical Perspective ......................................................................................................................... 8
Research Strategy ................................................................................................................................... 10
Research Design ...................................................................................................................................... 11
Literature Review .................................................................................................................................... 11
Data Collection ........................................................................................................................................ 14
Validity of Study ...................................................................................................................................... 15
Theoretical Framework ............................................................................................................................... 17
Sustainability Assessment ....................................................................................................................... 17
Scenario Planning.................................................................................................................................... 19
A Social Contract: Rentier State Theory .................................................................................................. 21
Political Legitimacy.................................................................................................................................. 25
Combining the theoretical approaches: Ensuring economic and political sustainability ....................... 26
Diversifying the Electricity Supply in Saudi Arabia...................................................................................... 28
Defining the Issues .................................................................................................................................. 29
Government Budget............................................................................................................................ 31
Oil Price ............................................................................................................................................... 32
Sources of electricity ........................................................................................................................... 35
Subsidies ............................................................................................................................................. 38
Demographic Issues ............................................................................................................................ 39
The Social Contract ............................................................................................................................. 41
Stakeholders ........................................................................................................................................... 42
Saudi Government .............................................................................................................................. 42
Saudi Aramco ...................................................................................................................................... 44
OPEC.................................................................................................................................................... 45
Investors.............................................................................................................................................. 46
Trends ..................................................................................................................................................... 46
Key uncertainties .................................................................................................................................... 47
Fluctuations in fossil fuel prices .......................................................................................................... 47
Reaction of the Saudi population ....................................................................................................... 50
Commitment to diversification of the electricity production ............................................................. 51
Scenario Development ............................................................................................................................ 52
2

Magnus Bigum Gyldenkærne

MSc. IBP Thesis
Hand-in: 15 January 2018

High Fiscal Situation ............................................................................................................................ 54
Low Fiscal Situation............................................................................................................................. 54
High Political Resolve .......................................................................................................................... 55
Low Political Resolve ........................................................................................................................... 55
Base Case Scenario.................................................................................................................................. 55
High/High Scenario ................................................................................................................................. 56
High/Low Scenario .................................................................................................................................. 56
Low/High Scenario .................................................................................................................................. 57
Low/Low Scenario ................................................................................................................................... 57
Plausibility of Scenarios .......................................................................................................................... 58
Decision Scenarios .................................................................................................................................. 59
Discussion: Deconstructing the Rentier State............................................................................................. 60
Theoretical Implications and Final Comments............................................................................................ 63
References .................................................................................................................................................. 65

List of Tables & Figures
Table 1: Identified Issues ............................................................................................................................ 30
Table 2: Key Trends ..................................................................................................................................... 47
Table 3: Scenario variables ......................................................................................................................... 53
Table 4: Percentage of overall capacity by 2030 ........................................................................................ 60

Figure 1: Scenarios ...................................................................................................................................... 27
Figure 2: Source: EIA/IMF Data ................................................................................................................... 31
Figure 3: Future oil price scenarios, Source: EIA......................................................................................... 34
Figure 4: LCOE for various electricity projects, 2010-2022, Source: IRENA ................................................ 38
Figure 5: Volatility of Oil Prices, Source: EIA ............................................................................................... 49

3

Background
Like most Gulf economies, Saudi Arabia is undergoing immense political and economic transition.
Former rulers have tried to reform Saudi Arabia’s economy and challenge the conservative values that
still govern the religious and social lives of the Saudi population, but the last two years of low oil prices
and a young and growing population are challenging the status quo held the last few decades. The
power relationships in Saudi Arabia, with the Saud family handling matters of state, defense and
economy, and the religious clerics handling social and religious issues is also facing a rebalancing with
many of the economic initiatives being dependent on social change and liberalization.
Saudi Arabia has a GDP per capita slightly above that of each of New Zealand, Spain and Italy, mostly
fueled by the export of oil and oil products constituting roughly 85 % of total exports. Beyond oil, the
Saudi economy is largely undeveloped, with little industrial capacity, and banking and construction
sectors mostly dependent on public investment decisions. Over the last two years the banking sector
have been forced to take on government debt, despite already being under liquidity strains, and major
construction companies have seen payments being delayed and projects cancelled. The Saudi
government realize, that having the relatively small private economy dependent on government
decisions, and the government economy dependent on fluctuating oil revenues, is unsustainable in a
future where the power of oil is weakened, and is looking to empower the private sector and lessen the
dependence on oil.
Opposing the current reformist rulers on many aspects are the religious clerics who have substantial
influence over the life of the average Saudi. With the expectation of a cradle-to-grave social support
system, and adherence to a strict interpretation of Shari’a law, reformists are constantly being warned
of the dangers of imposing change too quickly or not in compliance with that interpretation. Bids to
improve the transportation sector by women not being allowed to drive until now, forbidding women to
go out in public alone and a tradition of segregation in public, not only between women and non-related
males, but among social classes. Attempts to bolster a hospitality sector, for which the government sees
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lots of potential, are weakened by similar accords against gender and social class mixing, a ban on
alcohol and cinemas and the high expectations of privacy leading to very little public life.
The next 10 years will see some of the most ambitious attempts to tackle the status as a one-commodity
state and some of the predominant social norms mentioned above, under the leadership of King Salman
and his young son, Crown Prince Mohamed bin Salman. Success will be measured by continuous
economic growth, addressing the risk of being dependent on oil, while also balancing the political
dangers of the strict social and religious norms.

Research Objective
The perspective taken in this thesis will be one of analyzing the sustainability of the diversification of the
Saudi economy considering the political risks implied in correcting a delicate power structure. The
analysis will focus on the electricity sector, and the plan to ensure economic sustainability by moving
away from oil and towards gas and renewable sources of energy. The arguments for the shift away from
oil are many, but the main objectives are relatively simple; mediating the increasing consumption of oil
that could otherwise be used for exports, while ensuring jobs for the young Saudi population. The
benefits of a diversified Saudi electricity supply go beyond economic and social reasons, and include
environmental and political. This thesis will develop and assess various scenarios for a diversified Saudi
electricity supply, using the terminology and perspective of a sustainability assessment while applying a
framework of multiple scenario development and rentier state theory.
The overall objective of this thesis is to identify the reasons, benefits, pitfalls and risks of the
diversification of the electricity supply, and bring recommendations on both economic and political
issues. The thesis will also raise and discuss questions regarding the overall deconstruction of what
Hussein Mahdavy dubbed the ‘rentier state’, and related to that the issue of legitimacy of the Saudi
government. The combination of multiple scenario development and rentier state theory, allow the
research to shed light on both the economic issue of an electricity supply under diversification, and the
delicate political balance that is a unique challenge in a Saudi Arabian context.
5

Research Question
The main objective of the research is to analyze the specific circumstances of the economic and political
situation of Saudi Arabia that are most important in the planned diversification of the electricity supply
and the research question must include both factors. As one of the main reasons of the diversification, is
to lessen the dependence on oil and move towards a more diversified electricity supply and economy as
a whole, sustainability is of main concern and must be included as well. Sustainability in this sense is not
limited to environmental sustainability, but primarily focused on economic and political stability.
Environmental sustainability is a part of the bigger picture, especially in terms of external legitimacy and
justification, and the planned shift will undoubtedly move Saudi Arabia closer towards this goal.
However, environmental stability is of lesser concern within the Saudi government, and as such the
economic and political factors take prominence.
The main research question is:
 The Saudi Arabian government has launched ambitious goals for diversifying their electricity
supply to become more sustainable by moving towards gas and renewables and away from oil.
What are the reasons for this shift and what are the most important economic and political
considerations to be made by the Saudi government?
Secondary research questions:
 What are the main economic reasons and benefits from the planned diversification and how can
the Saudi government address any prevalent issues?
 Who are the key stakeholders, and what are the main trends and uncertainties involved with a
diversification of the Saudi electricity supply?
 How can the identified factors influence the overall diversification and restructuring of the Saudi
economy?
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 To what extent is the proposed diversification a challenge to Saudi Arabia as a ‘rentier state’
from a political perspective and what are the main risks to the legitimacy of the Saudi
government?
These research questions allow the thesis to firstly analyze and identify the main reasons for an
electricity supply diversification. Secondarily, to analyze the most important factors affecting that
diversification, both economic and political. Thirdly, to analyze the potential effect on the structure and
legitimacy of the Saudi government. Finally, to look at the lessons learned from the electricity sector and
assess how they can be used in a broader context.

Limitations
In this thesis I have chosen to focus on the electricity supply, the stability and legitimacy of the Saudi
government and draw lines between the two. The author acknowledges that the diversification of the
Saudi economy takes initiatives beyond the electricity supply, many of which will be mentioned.
However, in order to facilitate an in-depth analysis of the circumstances of one specific sector, and the
context in which they are placed, I have chosen to focus on this specific sector. As such, this thesis will
not analyze in depth how e.g. the banking sector, state budget or health care system operate and need
transformation.
The objective is to shed light on the economic diversification and its potential to effectively end Saudi
Arabia’s status as a ‘rentier state’, through thorough analysis of the diversification of the electricity
sector and its expected impact on the characteristics of a rentier state, which Saudi Arabia possess all of.
The planned diversification will have drastic consequences for the economy first, but to reach a truly
diversified and sustainable economy, Saudi Arabia will need to break with some of the political, social
and religious norms. Saudi Arabia have many separate issues of importance on matters such as religion,
law and human rights. These issues influence the overall political landscape in Saudi Arabia, but are not
separately the focal points of this thesis.

7

The Saudi government and society is notoriously opaque. As such, obtaining credible information on the
plans for the diversifications of the economy and electricity supply is difficult. Data for this assignment is
current as of the time of writing in the fall of 2017, and with the often-changing agenda of the oftenchanging Saudi rulers, analysis may not be valid far into the future. The conclusions drawn in this thesis,
are little more than qualified guesses, the hope is rather to create a framework on which future
sustainability assessments of restructuring rentier states can be built, enabling the analyst to identify
the most important variables in the given case.

Methodology
This chapter presents the methodology applied in this thesis and how it affects the analysis. Initially I will
present the epistemology and philosophical perspective of the thesis and the basis for it. Secondly, I will
discuss the chosen research strategy and design. Thirdly, I will present a literature review and the
arguments for why addressing the topic from my chosen perspective is significant. Fourthly, I will discuss
the manner in which the theoretical framework have been built and the data collection necessary to
build it, as well as perform the actual analysis. Finally, will discuss the validity of the study.

Philosophical Perspective
The epistemological perspective taken is important when it comes to the way research is conducted and
data approached. The most traditional perspectives are those of naturalism/positivism and
constructivism. Naturalism assume that there is one real world, and that world can be uncovered by
analyzing empirical data. The functions of that world can be analyzed to predict future events by finding
correlation between two phenomena (Moses & Knutsen, 2012, pp. 40-41). In naturalism there is little
room for interpreting the data, and hypotheses are typically tested towards a yes/no answer.
Constructivism differs from naturalism by viewing the world as socially constructed (ibid. p. 169).
Therefore each individual has their own interpretation of what the real world is, and the researcher
needs to identify the background and motives of involved individuals.
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I have chosen a third epistemological perspective when approaching this thesis, critical realism. In the
late 1970s Roy Bhaskar set out to provide an alternative to the strict naturalist epistemology by
acknowledging that the world and knowledge exist independently of one another yet are both
structured, differentiated and changing (Bhaskar, 2008, p. 15). Bhaskar divided the world into two
dimensions, the transitive and the intransitive. The transitive dimension of knowledge which is seen to
be socially produced and the intransitive dimension of the world which is the target of knowledge and
science, yet independent of man (ibid. p. 52). In this manner, Bhaskar agrees with naturalists that there
is one real world, yet the lens through which it is studied is socially constructed and dependent on
habits, customs and the perception of the researcher, the latter being more in line with traditional
constructivists.
Bhaskar criticizes the practice of experimental investigation in a closed and controlled environment. He
argues that “actualism” (naturalism) cannot distinguish between the artificially established moment of
theory and the moment of open-systemic application “…where the results of theory are used to explain,
predict, construct and diagnose the phenomena of the world.” (Bhaskar, 2008, pp. 107-108). In other
words, Bhaskar emphasizes the importance of context, and experimentation using a wider lens in
research, in order to test the theoretical framework upon it. Naturalists deliberately exclude factors in
order to determine correlation between isolated phenomena, while critical realists or ‘applied scientists’
as he calls them, “…seeks always to accommodate, the effects of intervening levels of reality.” (ibid. p.
109)
Critical realism has its focus on explanatory science. Explaining causality and effect, through uncovering
links between empirical data and social phenomena, and providing several competing explanations and
finally attempt to choose the “best” interpretation is a hallmark of critical realism (Easton, 2010, p. 121).
This is a form of abductive reasoning looking for the most reasonable explanation by analyzing and
discussing a variety of possibilities. This procedure tasks the researcher differently from naturalism.
Explanatory factors in critical realist tradition does not need to be easily quantifiable, but can be
linguistic and argumentative (ibid. p. 122). As such, critical realists find it important to acknowledge that
9

similar institutions and mechanisms may produce differing results (Sayer, 1992, p. 116), and research
and conclusions cannot be projected onto other situations without precaution.
For this thesis critical realism is most suitable because it considers a real, quantifiable world, yet
acknowledges that it is observed from innumerable different perspectives. It is then up to the
researcher to weigh these various perspectives against each other, explain the strengths and
weaknesses of each and argue which is more likely to be correct. It is the task of the researcher to
deconstruct cases, in this case in the Saudi electricity supply and its effect on economic and political
stability, and argue which explanatory variables are most important. With a plethora of different
interests, both economic and political, involved in the decision-making process in Saudi Arabia, the use
of critical realism allows for an analysis of these various interests and their influence on the process.

Research Strategy
The objective of this thesis is to both build a theoretical framework linking multiple scenario
development to political stability in a rentier state, and to test that framework in a case study of Saudi
Arabia and its electricity supply. According to Yin, a case study does not require control over events and
focus on contemporary events (1989). Another reason to select a case study approach is that the case is
unique. While several Gulf states can be labelled ‘rentier states’, there are numerous differences. Most
Gulf States are in similar processes of restructuring their economies including their electricity supply, but
are at different stages of that restructuring. Saudi Arabia is also the biggest country in the Gulf, both
considering economy, population, geography and normative influence. Furthermore, my own
experience from six months in Saudi Arabia working with the economic section at the Danish Embassy,
put me in a better position to properly analyze the various factors predominant within Saudi Arabia.
The ultimate objective of a case study is to identify factors that may be applicable in other scenarios as
well (Gerring, 2004, p. 344). Similar case studies, using a similar theoretical framework, could be
conducted on the other Gulf States in similar positions, however it is important to consider the differing
contexts in which they are placed. Limiting myself to a case study of only Saudi Arabia allow me to focus
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on what I think is particularly interesting; the explanatory reasons for diversification of the electricity
supply and the causal links between the electricity supply and the political stability of a rentier state.

Research Design
The framework for this thesis is built to combine on the one hand economic considerations and
decision-making, with considerations regarding the political processes and stability of a country on the
other. Potential links are then sought and explained considering both the economic and political
aspects. As the focus is on the diversifying of an electricity supply, the analysis will include a certain
degree of quantitative data. The political analysis will rely mostly on qualitative data on rentier state
theory and legitimacy. Therefore, I have to find a way to combine both forms of data into one coherent
framework.
The end goal of the thesis is not only to identify stakeholders, trends and uncertainties, but also to
investigate their interconnectivity. The thesis by design therefore has two overall goals; explore and
explain. The exploration part lies in identifying and assessing the important factors to the case in order
to allow analysis. Explanation lies in proper and thorough analysis of the factors (in this case
stakeholders, trends and uncertainties), and explaining if and how they are interconnected (Blumberg,
Cooper, & Schindler, 2008). Assessing interconnectivity is inherently difficult in a case including such
wide economic and political aspects. The covariance between the relevant factors is almost impossible
to assess precisely, especially considering a temporal scope of more than a decade. The last few years of
oil prices have taught the world that by displaying extreme volatility. Therefore, I find it important to
consider a number of possibilities and what-if scenarios, in order to properly explain and compare the
factors and their impact on the diversification of the Saudi electricity supply.

Literature Review
The rapidly changing picture of both oil prices, international norms for electricity production and
consumption, and difficult forecasting makes the literature on the future of the Saudi Arabian electricity
production relatively limited. Decision-making within electricity production have traditionally lied with
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regional governments and since 2000, nationally through the state-owned distributer Saudi Electric
Company (SEC). Little of the production, tendering or planning have been tasked to outside parties,
leaving much of the research within the hands of the government. Most of the research have been on
technical aspects of power production within Saudi Arabia, focusing mostly on oil and gas, but within the
last fifteen years, some have ventured into the field of renewable energy and the potential for
contribution to the Saudi energy mix. Another topic that has received attention is the subsidies granted
in most GCC countries, including Saudi Arabia, and their impact on prices and consumption. In this part, I
will review and discuss some of the most notable pieces of research on the Saudi electricity production,
before finally addressing where this thesis can contribute.
In their paper on retrospective cost and environmental optimization, Groissböck and Pickl, focusing on
the period from 2003 to 2013, assess possible savings both economically, and based on emissions for
that period, before calculating a few cost levels for different levels of emissions savings. They find that
while open cycle gas turbine plants (OCGT) are by far the cheapest, the reason is mostly the domestic,
subsidized fossil fuel prices. Furthermore, at a very little economic cost, significant emissions savings
could be found (2016). That sentiment is shared by Alshehry and Belloumi in an article on the
correlation between emissions and economic growth. They argue that not only would the one-time
economic costs of emissions-limiting initiatives be low, it would also not negatively impact the future
economic growth of Saudi Arabia (2014).
Groissböck and Pickl’s findings show that a strictly cost oriented approach would only include
renewables for 5 % of the production while a strictly emission oriented approach would require 75 %
renewables (Groissböck & Pickl, 2016, p. 55). The study also finds that the domestic pricing of fossil fuels
significantly impact the type of plant used for electricity production from oil. Subsidized, domestic fossil
fuel prices heavily favor the emission heavy open cycle gas turbine plants (OCGT) over the more efficient
(but also more expensive) combined cycle gas turbine plants (CCGT) (ibid.) (note: The names reflect the
method of power generation, not the fuel, liquid fuel, i.e. oil, can and is often used). The article points
out the environmental benefits of a more diversified energy mix, and points to the subsidized domestic
12
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fuel prices as market distorting. The article does not go into the politics of either the environmental or
the economic benefits, and due to its retroactive temporal scope does not forecast into the future, but it
does provide a good idea the difference between international markets and the Saudi market for fossil
fuels.
On the strictly economic points, disregarding emmissions, the consensus seems that more liberalization
and a higher degree of openness in the Saudi fossil fuel markets would mean more diversification in the
energy mix (Matar et al., 2015; Pickard and van der burg, 2015). Matar et al. found that in 2011 alone
there could have been savings exceeding USD 23 billion, had markets been allowed to operate freely,
yet acknowledge that that is simply not possible at the moment. This number is disputed by Alyousef
and Stevens, acknowledging the problem but settle on a number of USD 5.7 billion (2011). As such,
there is some evidence that liberalization would not only mean lower emmissions, but also economic
savings. Farnoosh et al. in 2014, created five scenarios for the future of electricity production in Saudi
Arabia. The five scenarios consist of three strictly including fossil fuels and two including renewables,
and renewables and nuclear respectively. Their findings indicate potential savings in 2030 of around USD
10 billion annually, including renewables and nuclear to the mix, but only savings of USD 0.5 billion if
only renewables are introduced (Farnoosh, Lantz, & Percebois, 2014). The study however, does not
account for the potential abandonment of oil as a source of electricity, and instead assumes an almost
equal division between oil and gas, even in the scenarios including renewables and nuclear.
A study by Ahmad and Ramana in 2014, on the prospects of adding Nuclear energy to the electricity
supply found that solar energy was close to undercutting nuclear, economically, estimating levelized
cost of electricity (LCOE) of 3.4, 7.6 and 8.6 US cents per kWh for electricity from natural gas, nuclear
and solar PV respetively (Ahmad & Ramana, 2014). The study was based on subsidized gas prices and
the costs from 2013, meaning that the developments since, economic and political, will have changed
the picture on which they based their analysis. Their recommendation was to focus on natural gas, as
both were too expensive and solar too unpredictable. They do acknowledge that overlapping peak
demand and solar insolation in Saudi Arabia makes solar a better option than their number show, and
13

that there can be other reasons to favor nuclear. The concede that nuclear power does have a higher
capacity factor, i.e. stable production, and progressing towards nuclear power might be a political move
by the Saudi government vis-à-vis the Iranian efforts towards the same goal (ibid., p. 2).
The topic of fuel subsidies has been studied intently as exemplified in the 2015 study of subsidies in
Saudi Arabia by Pickard and van der Burg (2015) and more broadly throughout the GCC, most recently
by Al Iriani and Trabelsi (2016). The latter found evidence that while a reduction in subsidies would not
necessarily carry a negative impact on GDP, a reduction in electricity consumption would. This means
the subsidies in themselves, do not negatively affect GDP, however if a reduction in subsidies means a
reduction in consumption, the economy might be hurt.
To summarize, many studies have been made on the technical and economic aspects of Saudi energy in
general, and Saudi electricity specifically. However, little work has been done on the political impact and
importance to the Saudi energy mix, and the energy sector’s importance to Saudi politics. This thesis will
attempt to fill the gap by making a contemporary analysis of possible future scenarios for Saudi
electricity, its impact on politics and vice versa. The aforementioned studies provide background to
technological and economic aspects of the selection, while more recent developments, especially within
the field of renewable energy, must also be taken into consideration. There is evidence that overnight
liberalization of electricity markets would carry savings both environmentally and economically.
However, any attempts to limit the growth of Saudi electricity consumption would negatively impact the
economy as a whole.

Data Collection
This thesis focus on two major aspects; the economic and the political. Multiple Scenario Development
is used to develop and assess various relevant scenarios for the diversification of the Saudi electricity
supply, while rentier state theory will be used as a part of that assessment. As mentioned above, the
economic aspects and considerations will mostly be analyzed using qualitative sources, while political
aspects will rely on qualitative sources. The thesis will rely on the publicly available plans for the future
of the Saudi economy and electricity supply. Plans are already made and are constantly being revised by
14
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Saudi authorities. Authorities such as the Ministry of Energy and Saudi Energy Efficiency Center. I have
conducted interviews with officials from both, on the inner workings of these key organs in
orchestrating the electricity diversification, their concerns, focal points etc. These sources can be used to
analyze the plans and intent of the Saudi Arabian government.
Besides the sources within Saudi Arabia, international organizations publish forecasts and analysis of
energy markets across the world. Organizations such as the International Energy Agency (IEA),
Organizations of Oil Exporting Countries (OPEC), and the American Energy Information Administration
(EIA) publish regular reports on the outlook for the energy markets. As the objective of this thesis is not
to make forecasts on its own, but rather make risk assessments on the basis of relevant authorities and
organizations, these reports will be used in determining the possible scenarios for the price
developments of fossil fuels. On the issue of analyzing the costs of the individual electricity source, a
combination of sources will be analyzed. On one hand scientific papers on the progress and expectations
of renewable energy can be useful, but have at the same time been quickly outdated. Recent tender
bids and wins in the region can be used to assess the current cost of the various technologies and will be
analyzed to determine the actual cost of such projects.
For the political analysis, the main sources will be theoretical texts on rentier state theory and the
power structure of Saudi Arabia. To connect the two aspects the economic characteristics of the rentier
state theory will be included, and the importance of the electricity supply assessed. Those
characteristics and its importance in supporting the Saudi government will be analyzed based on a
combination on the economic analysis and the implications of an economic diversification and its effect
on the stability of Saudi Arabian politics.

Validity of Study
In the end, this thesis will be judged on its perceived validity and the strength of its arguments. All
conclusions must be justified and appropriate, while generalizations are permitted “…to theoretical
propositions but not to populations” (Blumberg, Cooper, & Schindler, 2008, s. 384). In this thesis, I have
chosen to perform a case study, but the objective is twofold: Firstly, to assess, explain and analyze the
15

diversification of the Saudi electricity supply, and secondly to produce a framework for similar studies.
The strength of the argument will also lie in its coherence and replicability. Replicability can be very hard
to determine in a case with a theoretical angle as specific as the one chosen for this thesis. Therefore, a
lot of the argument lies in the strength of the framework and the manner in which the research is
conducted. The suitability of the framework is limited to a low number of cases. While scenario planning
is applicable to a wide variety of actors and sectors, the inclusion of rentier state theory is severely
limiting. As will be discussed later, only a few handful of states can be easily identified as rentier states,
and with practically all, having diversification plans which, if successful, would remove them from what
could justifiably be called rentier states, the number is likely decreasing.
The framework developed here must be adapted to each specific case, to account for the unique
circumstances. In the case of Saudi Arabia, there are plenty of unique circumstances, which have all
added to the analysis in various ways. Some, e.g. the centrally located political power, have made it
simpler, while others, e.g. the opaqueness of that very political power, have made the analysis more
complex. I have chosen to focus on a number of variables that I find are important, and tried to explain
my reasoning for that. However, I am affected by my personal opinions and biases. Saudi society is, at
the very least, polarizing. Something I personally experienced during my six months working at the
Danish Embassy in Riyadh, ending February 2017. During my time in Riyadh, I met with a number of
people within Saudi government and Saudi corporations, and experienced the way Saudis do business.
While it can be hard to fully understand Saudi culture, especially as a westerner, due to the very private
nature of Saudi society, it allowed me to gain many direct impressions of why and how Saudis
communicate, and act, and especially the gap between the two. In my experience, Saudis have a
tendency to be overly optimistic about own capabilities, and rarely admit own shortcomings, both on a
personal, institutional and societal level. This will be accounted for in the analysis of Saudi stakeholders
and plans for the future. The time also resulted in many interviews and conversations with Saudis in
relevant organizations and positions, most of which were off the record. These factors add to the
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difficulty of performing reliable analysis, and I have therefore attempted to verify any closed-source
material with open-source material.

Theoretical Framework
This chapter will outline the way I have combined the economic and political analysis into a coherent
framework for analysis. I will initially outline and define the concept of sustainability, as it is used in this
thesis. It is important because sustainability is the end goal of the Saudi government, and because the
perspective on the concept differs, with the Western hemisphere often focusing on environmental
impact, a clear definition must be presented. The goal of defining sustainability, is to explain the way I
believe the Saudis view sustainability. In the end, it is the Saudi perception of sustainability that will
determine their actions, why I have chosen a dichotomy I believe the Saudi government would agree to.
Secondly, the multiple scenario analysis and rentier state theory is presented individually, and finally I
will explain how I will combine the two.

Sustainability Assessment
The areas of sustainable development and sustainability assessment has developed rapidly the last few
decades, and continue to do so. This thesis is written in the context of an increasingly strong effort to
ensure sustainability within the Saudi economy and electricity sector, why it is necessary to outline
these concepts. In 1987 the idea of sustainable development really caught on with the United Nations
World Commission on Environment and Development releasing the report Our Common Future, also
known as the Brundtland Report.
“Sustainable Development is development that meets the needs of the present without
compromising the ability of future generations to meet their own needs.”
- (World Commission on Environment and Development, 1987)
The definition neatly outlines the overall goal of sustainable development and sustainability as a whole.
The main foci of the report are the environment and poverty, but economic considerations are also
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made, with the “idea of limitations”. Limitations include technology and social organization that may
impede the ability to meet the needs of both current and future generations.
In their 2004 paper, “Conceptualising sustainability assessment”, Pope et al. find that the overall flaw in
earlier sustainability discourse to be that the focus was too much on whether or not an initiative was
headed in the right direction, rather than if they are actually there. They propose that initiatives should
be assessed for their internal sustainability, rather than a focus on a triple bottom line, and the stated
goals (p. 607). The criticism of the triple bottom line approach is that it focuses on minimizing
unsustainable behavior, rather than aiming at sustainability. They acknowledge that a requirement is a
clear definition of what sustainability is, one which must be developed by society. Pope et al. lean
against earlier writers in recommending principle-based criteria in sustainability assessments using an
Australian initiative as an early attempt at building criteria to determine sustainable behavior.
Sustainability assessments include a wide range of tools to determine to what extent a project is
sustainable. Ness et al. have composed an overview of the different methodologies within sustainability
assessment, divided in three categories; indicators/indices, product-related assessment and integrated
assessment (2006, p. 500). This thesis focuses on scenario planning, and thus, on a prospective temporal
focus, but does rely on some indicators/indices, in order to inform the prospective analysis. Within
integrated assessment there are various forms of analysis, with this thesis aligning most with multicriteria analysis and risk and uncertainty analysis. Risk and uncertainty analysis begin with identifying
potential risks. Multi-criteria analysis is suitable when evaluation criteria are competing, and incorporate
both qualitative and quantitative analysis. Multi-criteria analysis emphasizes incorporation of a diversity
of stakeholder preferences in the analysis, in order to provide a basis for comparison and selection of
policies on a given topic (Greening & Bernow, 2004, p. 732).
While the topic of sustainability is becoming increasingly developed, the actual impact of the discourse
can be questioned. Nel and Ward argue that there is a large gap between action and concern, especially
on the topic of energy. They argue that there is a false narrative governing the actions within energy
production throughout the world today stating; “The formal treatment of energy in economics contains
18
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an even stronger false narrative, namely that energy may be acquired from exogenous sources as
dictated by price theory.” (2015, p. 517). They believe that addressing the narrative that fossil fuels are
exhaustible in the near future may aid in limiting the gap between action and concern. Furthermore
they argue for three points that must be addressed on an institutional scale: (1) acceptance of
achievable projections, (2) institution-led public discourse supporting the objectives, and (3) establishing
feedback processes guarding against deceit and self-deception (ibid. p. 520). Simply put, Nel and Ward,
argue for realistic goals, open discourse, and an honest system to ensure compliance with the original
intention.

Scenario Planning
When making investments, risk, is an inherent factor that must always be taken into account. The
overall level of risk typically determines what level of profit is acceptable, for the investor to make the
decision to invest. Corporations have used scenario planning since the 1970s to predict future
developments and variables relevant to them. The Dutch oil company, Shell was the major pioneer in
the field, using scenario planning to predict and prepare for possible fluctuations in oil prices. Due to the
oil crises’ in 1973 and 1979 the approach gained popularity, and by 1982 most Fortune 500 industrial
companies used it in one way or the other. In the 1990s Paul Schoemaker would formalize and
categorize the approach under what he initially dubbed Multiple Scenario Development but would later
return to calling Scenario Planning. Scenario Planning is a framework of analysis for organizations to
identify key stakeholders and variables and predict their behavior in the future.
Scenario planning have been used to analyse changes within both the technological, economic, societal
and political domains, but as mentioned have its roots in the energy markets and the fluctuations of oil
prices. The future of the Saudi energy mix can vary greatly dependent on a myriad of factors including
oil prices, but also changes in technology and the effect it will carry on the price of other forms of
energy. Scenario planning and an analysis of the possible outcomes will aid in determining the best
option for the Saudi government when planning their future energy mix, considering the risk profile and
price structures of the various technologies.
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Schoemaker’s ten steps in scenario construction:
1. Define the issues in terms of time frame, scope and decision variables, and review the those
variables, their history, uncertainty and volatility
2. Identify stakeholders or actors and their roles, interests and power positions
3. List current trends or predetermined elements affecting the variables
4. Identify key uncertainties and explain their effect and interrelation
5. Construct two forced scenarios, with either all positive or all negative outcomes (worst and best
cases)
6. Assess internal consistency and plausibility of these artificial scenarios
7. Eliminate scenarios and combinations that are not credible or possible, and create new ones
that are
8. Assess the revised scenarios in terms of how the key stakeholders would behave in them
9. Assess whether certain scenarios should be formalized via a quantitative model
10. Reassess the ranges of uncertainty and define decision scenarios (Schoemaker, 1993)
Following Schoemaker’s ten steps ensures that important variables are, if not included, at least
identified and considered. The objective of scenario planning is to have 3-5 different scenarios, two of
which are worst/best case, the other being more plausible scenarios. Each of these scenarios have been
analyzed for internal inconsistencies and likely intervention by the involved stakeholders. In the case of
Saudi Arabia the framework provides a formalized approach to include the relevant variables and
stakeholders, many of which are exogenous and outside of Saudi control. However, their importance
and interrelation is still included in the analysis. Energy prices as a whole are considered volatile, but the
rise of new technologies have not made the task of predicting them easier. Scenario development and
planning enables the analyst to build and hypothesize on a wide variety of possibilities in order to make
the best decisions going forward.
Saudi Arabia currently produces less than 1 % of its electricity from renewables and more than 80 %
from oil, with the remaining share being produced by gas (MOWE, 2016). This places Saudi Arabia in a
20

Magnus Bigum Gyldenkærne

MSc. IBP Thesis
Hand-in: 15 January 2018

situation where they are heavily exposed to fluctuations in oil and gas prices, with most gas prices being
tied to oil. Scenario development will allow an analysis of the full range of technologies available, their
expected costs and developments, but perhaps more importantly their risk profile. With the last two
years showing the vulnerability of such a high exposure to the oil market in general, the expected rise in
domestic electricity consumption will only exasperate that exposure. Scenario development allow an
analysis and weighing of the technologies available based on the overall risk profile, both now and in the
future.

A Social Contract: Rentier State Theory
One of the most popular frameworks for analyzing the economic and political systems of the oil
dependent countries is rentier state theory. Rentier state theory can trace a direct lineage back to
Hossein Mahdavy who in 1970 used the term to describe Iran. The term is used to describe a state
whose primary source of revenue, is the extraction of natural indigenous resources for the purpose of
generating external rents. Such resources are typically natural but can also be financial or strategic.
Mahdavy was interested in the Iran’s dependence on the exports of oil, and its effect on the remaining
economy and political stability. Mahdavy defined Rentier states as “…those countries that receive on a
regular basis substantial amounts of external rent” (Mahdavy, 1970, p. 429). That rent must come from
foreign entities and can take several shapes. It can be for passage of ships (e.g. Egypt with the Suez
Canal), foreign grants or remittances (e.g. Lebanon and to some extent Israel), and as “compensation for
the removal of certain exhaustible resources” (e.g. oil, gas or coal). The recipient of the rent will,
according to Mahdavy, typically be the government of the country, who in turn are responsible for
allocating the rent towards their interests. A natural development of a rentier state, is a boom in the
government sector, rapidly making the government sector, and the industry in which the rent is
collected, the most important economic factors of the country (ibid.).
Mahdavy also identify several dangers of relying on a single rent, and having the government as the sole
responsible for allocating that rent. Economic dependence on that specific rent is a risk factor, but can
also inadvertently make development of other industries difficult. The skewed economic development
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will often lead to the subsidization of other industries as an easy answer to a risk of economic and social
inequality. As he put it: “The Economic and technological backwardness of the Rentier States may easily
coincide with a more serious kind of backwardness: socio-political stagnation and inertia” (ibid. p. 437).
He also pointed out the risk that government employees may turn into a “privileged rentier class” (ibid.
p. 463). Mahdavy also sees a risk to the general organization of a country which for an extended period
of time have been focused on a specific sector, whereas others have been neglected. Agriculture and
industry not related to the rent, may see a loss of manpower, talent and organizational ability towards
the service sector as the standard of living rises for parts of the population, making it even more difficult
to develop other industries as time passes.
In his original text, Mahdavy focused primarily on the dangers of maintaining a rentier state system, and
little on potential fixes. He does mention direct government investment in “well-planned industrial
complexes” (ibid. 437), but he spends very little time on the idea. Hazem Beblawi and Giacomo Luciani
(1987), do little to fill this gap, but their work substantially improved and specified Rentier state theory
as a whole, along with identifying even more dangers. In the decade after Mahdavy’s initial writings on
rentier economies, OPEC produced roughly half the world’s oil, and saw two oil crises, the embargo in
1973 and following the Iranian revolution in 1979, underlining the importance of oil to the world
economy. Thus, a further body of work on the workings of the suppliers of the energy to the world was
warranted. In 1987 Beblawi and Luciani would substantially expand on that body of work with their
book, “The Rentier State”. From the outset Beblawi, emphasizes that a rentier, whether it be the entire
government or an individual person, is a social function rather than an economic category. Defining a
state as a Rentier State, is thus no longer an issue of mere economics, studying the prominence of a
specific rent or the exports of a state, but rather the internal structures that are often the result of such
a distinct economic situation. The definition of a rentier state was summarized to four points:
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Rent situations predominate



An economy that is reliant on that/those rent(s)



Only a small part of the population is involved in the creation of that rent
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The state as the prime recipient of the rent (Beblawi, 1987, p. 51)

Beblawi focused on the social consequences of what he called the ‘rentier mentality’, where citizens,
experiencing a break in the work-reward causation, are less demanding in terms of political participation
due to the low or non-existent taxes. Beblawi also emphasized the, often low productivity of
government employees. Furthermore, the granting of contracts are seen as royal favors, placing the
ability to change in the hands of the government/monarchy (pp. 51-55). While the former three points
can be assumed to promote an idleness or inactivity of the general population, the latter aids in
promoting a culture of obedience to the patriarchal monarchy dominant in the Gulf States,
strengthening their grip on power.
Luciani further elaborated on the work on Rentier State Theory, by highlighting the stability provided to
a state “…if it commands sufficient resources to guarantee its own survival.” (Luciani, 1987, p. 64) and
noting that if the rent is earned domestically, the nature of the state will not be substantially affected by
changes in “exoteric states”, outside of the concerned state. Rather, revenue earned domestically in
“esoteric states” through production and taxation grant significant stability to a state (ibid. p. 69).
Luciani also added the distinction between production and allocation states, his term for a rentier state.
He defined allocation states: “Those states whose revenue derives predominantly [more than 40 per
cent] come from oil or other foreign sources and whose expenditure is a substantial share of GDP.” (p.
70). Aligning the concepts of allocation states with that of rentier states, allow for a quantitative
argument for classifying a state as an allocation state, where Beblawi focused more on the social
structures than pure economics. On the social structures of an allocation state, Luciani reiterates several
concerns, beginning with an expenditure policy being the only truly necessary policy. Stability and
obedience of the people is expected as long as the state is able to provide ample benefits, buying the
legitimacy needed to remain in power. Allocation states are able to maintain considerable stability if a
proper balance is found and maintained. That stability however, can be endangered by neighboring,
stronger states, envious of the perceived ease with which the allocation state has achieved wealth.
Regional cooperation will likely only be proposed among allocation states, as production states are likely
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to demand a wider economic space for their production sectors to expand, while allocation states are
interested in maintaining their ability to invest freely throughout the world. Only in cases where
allocation states are failing or presumed to be failing will any substantial opposition arise, and as loyalty
is to the system and not the individuals in power, the result of an overthrow is likely to be “…a different
institutional setup, although in no way a more democratic one.” (p. 75). Another aspect pointed out by
Luciani, is his belief that “…whenever the state essentially relies on taxation the question of democracy
becomes an unavoidable issue, and a strong current in favour of democracy inevitably arises.” (p. 73).
Luciani is critical of the risks of being an allocation state, and dependent on exoteric circumstances, with
little localized production to provide stability and control. However, he is wary of the ability of the state
to dictate matters to the population when the state is in control of most of the wealth creation in the
country; exploiting the rent of the country. Finally, he raises concern that there are no clear pattern for
allocation states. While diversification is natural for the sake of lowering risk, it will likely mean the
increase of taxes, and a new political balance as a result. While stability may be good, it may also be the
result of political immobilism, looming conflict and oppression. (p. 82)
Rentier State Theory has not been without its critics. In 2012, Thomas Richter criticized it for focusing
too much on the rent itself, as an exogenous variable, and too little on the underlying power structures
that were important in creating the rent utilized and its continuous impact on society (Richter, 2012).
The objective of using the rentier state theory is to analyze to what extent the economic restructuring
that Saudi Arabia is proposing, is marking a new era in the history of Saudi Arabia and perhaps the Gulf.
The volatility of their economies are proving too much for the countries to handle, but a restructuring
might disrupt the foundations on which a rentier state is built. The use of rentier state theory, will
analyze how, and to what extent the underlying characteristics of the rentier state are challenged and
disrupted, and scrutinize whether there is a risk of the power structures of Saudi Arabian politics are in
danger of being disrupted as well.

24

Magnus Bigum Gyldenkærne

MSc. IBP Thesis
Hand-in: 15 January 2018

Political Legitimacy
Since the Arab spring, which saw civilian uprisings in much of the Arab world, the robustness and
legitimacy of many of the monarchies in the region has been challenged to differing degrees. The
uprisings, starting in Tunisia, but quickly spreading throughout the most of the region, would eventually
result in the overthrow of government in Tunisia, Libya and Egypt, and throw Yemen and Syria into civil
wars that are ongoing today. Other countries, like Bahrain, saw serious challenges to government and
needed the help from Saudi Arabia to stem the protests. Several of these countries are been dependent
on the income from oil, to a lesser or greater extent. In an analysis, including the political system, in any
part of the Arab world, the issue of legitimacy and stability of government must be included. Those
issues have taken a dramatic turn since the Arab spring. Much work have been done on which
governments made it through the Arab spring, and why. But also what the Arab spring taught us about
the Arab world and its peoples and governments have been analysed. Each government saw challenges
to their authority and legitimacy, Saudi Arabia included.
Basedau and Richter argues that the prime determinant in ensuring peace in an oil dependent country,
is a high abundance of oil, while high dependence and low abundance may lead to civil war.
Furthermore, ethnic exclusion in oil rich regions within the country, may add to the risk for civil war
(2013). Bellin focused on the ‘coercive apparatus’ and its use as the prime factor on whether the
government would make it through the Arab spring or not. She highlights Tunisia and Egypt, as countries
where military chose not to shoot at protesters, and points at the cohesiveness of the military as
important to government survival (2012, p. 130). In their analysis of the Arab monarchies and their
ability to survive, Bank et al., divide the Arab countries in three categories, linchpin, dynastic and hybrid
monarchies. They point to the biggest factor for survival for linchpin monarchies as their ability to
continuously claim to historical and religious legitimacy, pointing to Jordan and Morocco as the prime
examples. The dynastic monarchies include the UAE, Qatar, Bahrain, Kuwait and Saudi Arabia. In those
cases, Bank et al. point to ongoing family rule and continued oil rent revenues as the basis for legitimacy
(2015, p. 195).
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In this thesis, the analysis and discussion of the current and prospective legitimacy of the Saudi
government will be discussed based on the findings mentioned, but also informed by the economic
analysis of the electricity sector and the developments for which it is an indicator.

Combining the theoretical approaches: Ensuring economic and political sustainability
This chapter will summarize the theoretical approach and how the various theories will be combined in
the context of this thesis. This thesis aims to build scenarios for the future of the Saudi electricity
production based on a variety of factors, divided in two major categories; economic and political. The
overall analysis will follow the steps of Schoemaker’s Scenario Planning framework, but in a slightly
altered manner. The framework followed in this thesis, will define and review the issues, identify
stakeholders, list current trends and identify key uncertainties, as per steps 1 through 4 in Schoemaker’s
framework. In step 5, the framework calls for the construction of two forced scenarios, with either all
positive or all negative outcomes. The number of issues, stakeholders, trends and uncertainties affecting
the Saudi electricity production is vast, and thus will be condensed to two aspects; the economic and
the political. This is to limit the number of outcomes, in order to improve the quality of each. The
drawback is that it also limits the analysis to a lower number of outcomes, and thus a more narrow
range of policy choices because the most extreme scenarios are discarded. The analysis will therefore
only include scenarios considered credible/possible, and be limited to five scenarios. One base case, and
four scenarios accounting for positive or negative developments in both the economic and political
aspects of the analysis. The remaining steps of assessing plausibility and consistency, stakeholder
behavior and the ranges of certainty within the scenarios, will be followed as per the framework in order

26

Magnus Bigum Gyldenkærne

MSc. IBP Thesis
Hand-in: 15 January 2018

to test and if necessary adjust the scenarios. For the sake of simplicity in the analysis and a
predominance of qualitative analysis, steps 7 and 9 will be skipped.

The economic side of the analysis and production of scenarios will look into both macroeconomic
aspects as well as technological developments and decision criteria. Saudi Arabia remains hugely
dependent on oil for both exports and domestic electricity production, but the growing focus, and
decreasing costs of renewable energy has challenged the status quo of the Saudi energy mix. The

Econ: High

Econ: High

Pol: Low

Pol: High
Base

Econ: Low

Econ: High

Pol: Low

Pol: Low
Figure 1: Scenarios

technological aspects are included on this side, because the technological developments carry the most
weight in the Saudi decision criteria because of its impact on the economics of electricity production.
Saudi Arabia has at no point stated a goal to become a leader in the development of technology in
renewable energy, but rather its goal to utilize it. If research and development had been a high priority
of the Saudi government, it would warrant technology being analyzed independently of economics. As
such, technological developments will primarily be considered insofar as they have an economic impact
on the Saudi decision criteria.
The political side of the analysis is where rentier state theory becomes relevant. The political support for
the overall diversification, and diversification within the electricity production specifically will be key for
the plans to come to fruition. Diversification of the electricity production will be an indicator for the
overall economic diversification, which may put the social contract implied in rentier state theory into
jeopardy. Therefore, domestic political balances and developments must be analyzed and different
scenarios built, to inform the overall analysis of the peculiar state of Saudi politics. Furthermore,
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international politics also carry an effect on political decision making in Saudi Arabia. Most recently the
political crisis between Qatar and the other GCC members, led by Saudi Arabia, illustrate the fragility of
the relationships in the Arab Gulf.
In Saudi Arabia, sustainability of both the economy and the political regime are of key concern, and
inherently interconnected. The Saudi regime wants to ensure economic sustainability, and have
therefore formulated a plan to diversify the economy and the electricity production, to ensure future
generations, both economically and socially. The idea of responsibility to future generations is important
to Saudi or Islamic values, it is even mentioned several times in the Saudi Vision 2030. Therefore the
Brundtland Report definition of sustainability seems apt in this case, and also provides an argument for
disbanding unrealistic scenarios. Saudi Arabia will not abandon oil as the prime source of electricity, nor
will it become an open democracy overnight. It would carry too much of a cost, and indeed the
Brundtland Report mention the “…limitations imposed by the state of technology and social
organization…” (Ch. 2 par 1.). The state of technology, and its impact on the economics of electricity
production, as mentioned, is of great impact to Saudi decision criteria, and the social organization of
Saudi society and politics, is crucial to any plans to alter the status quo of oil reliance.

Diversifying the Electricity Supply in Saudi Arabia
The following analysis will follow the ten steps of scenario construction by Schoemaker. The issues will
be classified as either economic or political in order to create a simple overview of potential
developments in Saudi Arabia. The scenarios will be tested for consistency and plausibility, before finally
presenting decision criteria and recommendations. After the complete scenario, construction will follow
a discussion on the issue of legitimacy of the Saudi government. Due to the relatively long lead time
from tender to installation, the electricity supply acts a good indicator for the resolve to diversify the
overall economy.
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Defining the Issues
In their most ambitious plan ever, the Saudi government in 2016 stated goals for an economic transition
until 2030, outlined in their plan, aptly named; Vision 2030. The plan is championed by Crown Prince
Mohammad bin Salman (at the time Deputy Crown Prince), in his role as Chairman of the Council of
Economic and Development Affairs. The time frame goes well in line with the stated plans and forecasts
for the Saudi electricity supply, which look to 2032. While developments in both oil prices and the costs
of renewable sources of energy take place much faster than the fifteen years from the announcement of
Vision 2030, to its end date, investment in electricity takes years to come into effect, making it a good
indicator for the commitment to the overall dicersification. Furthermore, due to the strategic, long-term
scope, of both the restructuring ambitions, and the focus of this thesis, the time frame is suitable in this
case.
The goal of this thesis is to tie the electricity production of Saudi Arabia to the political factors, and the
political changes the government is aiming at. Therefore, the thematic scope of the thesis will focus on
the economic side of electricity production, as well as political structure and development. What is of
certain interest is how the two relate to one another. Therefore, the thesis will analyse the economic
factors in electricity production and the political changes in a rentier state. The former will rely primarily
on quantitative data, with the latter relying on primarily qualitative data and analysis.
The perhaps most important factor in affecting Saudi electricity is the Saudi government budget. As
already mentioned, the Saudi deficit is primarily due to low oil prices leading to a low income. At the
same time years of high oil prices combined with the events during the Arab spring, has caused the
Saudi expenses to increase dramatically. The developments in the Saudi economy is hugely important to
both the capital available to invest in electricity, the attractiveness of the Saudi market and the ability to
provide jobs and benefits to the Saudi population. As such, the budget deficit/surplus, will be considered
as both an economic and political issue, as its impact reaches across both areas.
The most important variables on the economic side are the prices of oil, natural gas, and other forms of
energy to use for electricity production, including nuclear, solar and wind. Along with these variables are
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the overall economic climate in Saudi Arabia. In order to ensure the investments needed, if they are to
come from abroad, the business climate of Saudi Arabia must be at a level where foreign investors want
to invest in the Saudi electricity supply. This includes the status of Saudi subsidies, consumer prices and
inflation, and maybe most importantly the demand for electricity in Saudi Arabia. If the Saudi
government is to make the needed investments themselves, significant capital expenditure is needed.
On the political side, the acceptance of the Saudi government is important, but hard to measure.
Therefore, the stability of the government must be assessed including its changes in key personnel and
structure of government. Saudi Arabia has a young and growing population, with unique social
dynamics. One third of the population in Saudi Arabia are foreigners, and a growing number of young
Saudis are unemployed. Therefore, Saudi unemployment numbers are an important in assessing the
support to the government.
Table 1: Identified Issues

Issues in the diversification of the Saudi electricity supply
Economic
Econ/Pol
Political
Cost of Electricity
Production (LCOE)
Subsidies
Electricity Demand
Economic growth
Consumer Prices
Inflation
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Commitment to
diversification
Attractiveness for
foreign investment
Government Budget

Stability of
government
Demographics
Employment
Traditional/
conservative values
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Government Budget
The Saudi budget is closely linked to the price of oil, still comprising more than two thirds of total
revenues (Bhatia, 2017). As such, there is a clear correlation between international oil prices and Saudi
deficits, becoming very clear in between 2015 and 2017, which saw a rapid decrease in oil prices. Adding
to the difficulty of forecasting the Saudi budget is the lack of fiscal discipline historically. Until 2014,
overspending of more than 20% of projected spending was not uncommon due to a variety of reasons,
including underestimation of oil revenues. Since 2014 however, spending has been more controlled,
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with overspending decreasing gradually from 29.8% in 2014 to only 4% in 2017(Bhatia, 2017; Feteha,
2017). Difficult forecasting and lacking fiscal discipline is highlighted by looking at 2014, which saw
actual revenues exceed budget revenues by 22.1%, and budgeted expenditure exceeding actual
expenditure by 29.8%. The establishment of the Spending and Rationalization Office in 2016 underlines
increased focus on fiscal discipline. The Office has a mandate to oversee all government institutions
looking to increase operational efficiency and reduce overspending.
In Vision 2030, clear economic goals are presented. Saudi Arabia wants to grow its economy from 19th to
the top 15 in GDP, increase foreign investment from 3.8% to 5.7% of GDP, increase private sector
contribution from 40% to 65% of GDP and raise the share of non-oil exports in non-oil GDP from 16% to
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50% (Vision 2030, 2016). In order to reach these goals, the focus lies on privatization, localization and
attracting foreign investment as highlighted by a 2015 report by McKinsey Global Institute, which
heavily influenced the Vision 2030. According to the report, the economic transformation must be
productivity-led and ensure sufficient jobs for the young, growing Saudi population (McKinsey Global
Institute, 2015). The estimation is that the required investment is USD 4 trillion until 2030. On electricity
specifically, the Vision 2030 is very brief. The focus lies on optimization of existing subsidies, and better
utilization of resources, especially water.
The recently announced 2018 budget is the biggest in the history of Saudi Arabia, at USD 261 bn. of
government expenditure. The government is projecting a deficit of USD 52 bn. or 7.3% of GDP. (Feteha,
2017). Furthermore, and perhaps more interesting, are the non-oil revenues in the 2018 budget. Total
non-oil revenue is expected at USD 77.6 bn., up by 13.7%, with tax revenue comprising USD 37.9 bn. up
by 46.4% (ibid.). Tax income is highly controversial in Saudi Arabia, as income taxes remain at 0% and
corporate taxes remain reserved for foreign nationals, besides the obligatory Islamic Zakat of 2.5%.
However, a VAT of 5% was introduced in January 2018 in Saudi Arabia and the UAE in order to raise
revenue of approximately USD 9 billion (Sen, 2018). Additional tax revenue indicate that the Saudi
government is implementing, some of the reforms of the Vision 2030, and expecting them to grab hold
soon. Another interesting point in the Saudi budget 2018 is the postponing of the stated balanced
budget goal. Where the goal was previously 2019, the goal is now 2023 (Wald, 2017). The goal could
have been postponed one or two years, but a four year postponement indicate a more complete picture
of the Saudi budget, with increased fiscal discipline. It is also a signal that Saudi Arabia is content with
the current financial position with USD 48 bn. in foreign reserves (ibid.)

Oil Price
Currently, virtually all of the Saudi electricity demand is met by the burning of fossil fuels. With rapidly
increasing demand, a report from 2011 indicated that Saudi Arabia could become a net importer of oil
before 2040, if policies where not changed (Lahn & Stevens). With more than two thirds of government
revenue from the export of oil and oil products, the opportunity costs of increasing domestic oil demand
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in order to produce electricity, are staggering. As such, the oil prices have a considerate impact on how
the development in electricity investment will continue. Late 2014 to early 2016 saw the oil price drop
from more than USD 110 a barrel to less than USD 30. This puts the economies of oil dependent
countries under serious strain, limiting the capital available for covering social benefits as well as new
investments into the economy. Saudi Arabia alone saw the value of all exports drop from USD 388 billion
in 2012 to USD 180 billion in 2016, driven down primarily by the more than 50 % drop in oil prices in that
period.
Since the autumn of 2016 OPEC have actively limited the supply of oil in the global market by limiting
production. Looking at the oil price necessary for the countries’ budgets to balance, most OPEC
members had breakeven prices of more than USD 100 a barrel in 2014, with only Kuwait, Qatar and the
UAE below that level (IMF, 2016). Since 2014, measures to limit the exposure to oil price volatility have
been made by most OPEC countries, but not enough to meet the drastic drop in price mentioned above.
The drop in oil prices caused an international glut, with companies stockpiling oil, which the production
cuts are aimed at reversing. While the, initially temporary, cuts have had a positive effect on the oil
price, they have been prolonged several times since. Recently they were prolonged through 2018, with
Russia reportedly arguing for a shorter time-frame, but eventually agreeing (Raval & Sheppard, 2017).
The inclusion of Russia in the cuts are vital to their effectiveness. OPEC alone has seen its share of global
production diminish since the 1970s from around 60% to 40%, limiting the impact cuts have on the
overall market. With Russia reaching Cold War levels of oil production, and supporting the cuts due to
their own domestic financial woes, OPEC can add another 15% of world production to agree to the cuts.
(OPEC, 2017)
While the cuts have had, the drop in oil prices have also had an effect on the non-OPEC (and Russia)
producers. Both shale oil producers in North America and the major oil companies have cut costs
significantly. Efficiency measures and cost cutting has seen major oil companies half their breakeven
production prices from around USD 80 a barrel in 2014, to USD 40 in 2016 (Berman, 2017). While these
developments push the prices down, there are still doubts to the effect of shale production in North
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America, due to the high requirements for capital expenditure. Looking at the hedging by US shale
producers at around USD 50 a barrel, there is strong indication that that may be the new floor for oil
production (Kemp, 2017). Considering the business-friendly US administration, it is unlikely that stricter
regulation will be imposed on US producers to limit their potential.
The EIA forecast oil prices to continue a stable increase in the coming decades, projecting a price of just
below USD 100 a barrel in 2032 (EIA, 2017). EIA also produced ‘High price’ and ‘Low price’ scenarios with
assumptions for the remaining development in 2017. The assumptions for year-end 2017 were USD 98,

Figure
3: Source
Future oil
Source: EIA
Figure 3,
EIAprice
AEO scenarios,
2017

50 and 25 a barrel for the ‘high’, ‘reference’ and ‘low’ oil price scenarios respectively. The oil price looks
to end 2017 close to USD 70 a barrel, after a steady increase in the second half of 2017. The
assumptions for the ‘high price’ case are significant cuts to OPEC production, increased global demand
and decreased supply of other fuels. In the reference case, a steady growth in demand is assumed, while
accounting for downward pressure from increases in US production, keeping the price below USD 80 a
barrel through 2021. The reference case also assumes a steady non-OECD growth in oil demand in the
future to be the primary driver of continuous price increases. The ‘low price’ scenario assumes higher
upstream investment by OPEC countries and lower OECD demand (EIA, 2017). Higher upstream
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investment by OPEC countries is essentially a cover for what would amount to a falling out between the
members of OPEC, an end to the current agreed oil cuts, and essentially all out competition between
OPEC members. In all three cases, OPEC increases their overall share of global production. The scenarios
presented by EIA, are useful in this analysis as extreme cases. Already the price development has
exceeded that of the reference case, yet nowhere near that of the ‘high oil’ price scenario.

Sources of electricity
Saudi electricity production is currently comprised of roughly half oil and half natural gas. Numbers for
the exact volume of oil used for electricity production in Saudi Arabia vary between 700,000 and 1
million barrels per day (peaking in summer months), with total Saudi consumption numbers between
2.2 and 3.2 million barrels per day (El Gamal, 2017; EIA database). According to Rystad Energy, Saudi
Arabia can produce oil at roughly USD 9 a barrel (DiLallo, 2017), setting the pure production costs at
between USD 6 and 9 million per day, a relatively low number. However, that amount of oil could raise
between 5 and 7 times that on the international market with current prices. The gas currently used for
electricity production is generally a byproduct of current oil production, setting the production costs
very low as well. Currently, Saudi arabia lead a policy of not exporting or importing gas, but with gas
being seen as the most important source of electricity in the future that policy may be altered. Saudi
arabia would prefer to be able to produce all of its gas needs domestically though, and do have the
reserves to do so (Tsagas, 2017).
Growing 6.2% in the ten years from 2006 to 2016, spurred by an economic boom (due to high oil prices
until 2014), rising population and low subsidized tariffs, the demand for electricity is rapidly increasing.
At the end of 2016, the total capacity of the Saudi electricity grid was 74.3 GW, of which the stateowned Saudi Electricity Company (SEC) provided 55 GW. King Abdullah Center for Atomic and
Renewable Energy estimate that the capacity in 2032 will be 123 GW, up by 66%, of which 50% will be
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from non-fossil fuels, meaning renewables and atomic energy1. An intermediary goal of almost 25 GW of
renewables was set for the year 2020 (KA CARE, 2013). However, those plans were abandoned after the
drop in oil prices and the National Transformation Program set new, lower goals for 2020, with
renewables providing just 3.45 GW (4%) of the total electric capacity. The NTP also set a new goal for
2030 of providing 9.5 GW (10%) in 2030 (NTP, 2016), well short of the more than 50 GW by 2032
envisioned in the KA CARE plan from 2013. In the spring of 2017, the plans were altered again, moving
the 9.5 GW goal forward to 2023, boosted by a new renewable energy program aimed at attracting
between USD 30 and 50 billion in investments, with Saudi Aramco one of potential investors (El Gamal,
Shamseddine, & Paul, 2017). Multiple companies were shortlisted and tenders of 1.7 GW were offered
in 2017, setting the pace for meeting the goal of 9.5 GW capacity in 2023 (Mills, 2017).
As mentioned, gas is seen as the primary source of electricity in the future. Khalid al-Falih, Saudi Energy
Minister and chairman of Saudi Aramco, stated in January 2017, that by 2030, Saudi Arabia will produce
70% of its electricity from natural gas, and the remaining 30% from renewables and nuclear energy.
More specifically, the NTP calls for an increase in gas production from 12 billion standard ft3 to 17.8
billlion, an increase of almost 50%, which will be used almost exclusively to electricity production.
Currently, the burning of oil is often covering the increased demand in summer and during daytime
(often crude oil, almost unique to Saudi Arabia). The increase in gas production is intended to cover
some of those swings until solar power gains enough traction to contribute significantly. Electricity
demand dramatically from work days in summer to holidays in winter, with use between 55 GW and
almost 100 GW (Mills, 2017, p. 14). However, natural gas is not currently being utilized very efficiently n
Saudi Arabia. While efficiency has increased from around 27% in 2007 to 32% in 2014, efficiency levels
of around 50% should be attainable, even in the hot conditions in Saudi Arabia (ibid.). The increased
production from gas is meant to lower the domestic demand for crude, freeing up the oil for further
treatment or export.

1

These projections, though, have been prone to miscalculations and underestimations. In 2009, at a capacity of 40
GW, forecasts showed that necessary capacity would reach 75 GW in 2023, which was beaten by a full six years
(Alyousef & Stevens, 2011, p. 6904)
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Looking at the economics, Farnoosh et al., using an oil price of USD 80 a barrel, created five scenarios for
the future of Saudi electricity production. The five scenarios consisted of three only using fossil fuels,
differing in the share between oil and gas, one scenario including 30 % renewables, and the final
scenario comprised of 50% fossil fuel, 25 % nuclear and 25% renewables. The study does well in
outlining the economic benefits of a diversified electricity production, indicating potential savings of
USD 10 billion annually in 2030 (Farnoosh, Lantz, & Percebois, 2014). However, it does not account for
the abovementioned decisions to turn Saudi Arabia away from oil for electricity production entirely.
Price developments in production of electricity is typically stated as LCOE, the levelized cost of
electricity. Overall developments have been rapid, and renewable energy is not only gaining ground but
overtaking fossil fuels. According to 2016 EIA numbers for plants entering into service in 2019, both
onshore wind and Solar PV have overtaken combustion turbines in price, and are only 17% and 59%
more expensive than combined cycle plats respectively (EIA, 2017). More specifically, the Saudi
Government in October 2017 awarded a 300 MW contract to an Emirati-French partnership at 1.79 US
cents/kWh, the lowest price ever recorded for a solar project, 24% lower than the second lowest bid.
The bid was 75 % lower than similar sized projects deemed “not credible” less than two years earlier
(Parkinson, 2017). A German study from 2015 forecasted the costs of Solar PV, in a base case scenario,
to fall in the range of 2.2 to 5 US cents/kWh, in 2050 (Fraunhofer ISE, 2015). The price of the winning bid
have been questioned, pointing to potential other incentives and a wish for sensationalism in the hope
of increased attention (Parkinson, 2017). While this may be a one-off, the International Renewable
Energy Agency, in their most recently published report, state that given the prices in 2016 and 2017,
LCOE can be dropped to 3 US cents/kWh from 2018 onward (IRENA, 2018). The IRENA report points to
access to resources, a local engineering sector, regulatory and policy structure inspiring confidence in
the project’s cashflows and access to low cost finance in ensuring continuously low LCOEs (ibid.). IRENA
project that as implementation of Solar PV plants cumulate globally, will drop even further, and well into
the range in which fossil fuel operates globally, normally between 4 and 16 US cents/kWh. Ahmad and
Ramana however, found the LCOE for natural gas in Saudi Arabia to be 3.4 US cents/kWh, at a time of
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higher but subsidized domestic gas prices (2014, p. 8). They also found the LCOE for nuclear energy in
Saudi Arabia to be 7.6 US cents/kWh, more than twice the price IRENA estimate is viable for solar from
2018 onwards. Nuclear also falter from very high capital expenditure, and fixed costs around six times
higher than natural gas and solar (ibid.).

Figure 4: LCOE for various electricity projects, 2010-2022, Source: IRENA

Subsidies
The government of Saudi Arabia have for decades used generous subsidies to assist the poor, in this
case by lowering consumer prices of electricity and water. Subsidies however, have been criticized for
being the reason for inefficiency and overconsumption of electricity, both among residential and
industrial consumers (Alyousef & Stevens, 2011). Low electricity prices however, are almost seen as a
given by many Saudis, considering subsidies in general a part of the social contract between them and
the Saudi government. Al Iriani and Trabelsi, highlighted the importance of energy consumption to GDP,
and how a reduction in energy consumption will likely lead to a drop in GDP, which would be
unacceptable to the Saudi government. They do not warn against lowering subsidies, but find that other
policies must be enabled to maintain energy consumption necessary for economic development.
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According to EIA numbers subsidies to natural gas and electricity in Saudi Arabia, amounted to USD
29.66 billion in 2016, and would increase along with increased consumption (EIA Statistical Database).
An instant removal of subsidies would likely cause social uproar, while a continuation would put a strain
on the economy. The Saudi government has set goals for lowering and even removing many subsidies in
the energy sector. Previously, most prices were set to reach international levels in 2020-2021, but they
have recently been postponed to gradual implementation until 2025. Domestic gasoline prices will see a
large hike in the beginning of 2018, while natural gas and LNG prices will be at or near international
levels in 2020 or 2021. Residential commercial prices will be raised gradually between 2018 and 2025,
while industrial prices will increase from 2019. The delays are all due to concern over potential slowing
of economic activity (Nereim, 2017). The issue of subsidies is undoubtedly an important one, both
economically and politically and must be addressed in the coming years.

Demographic Issues
In Vision 2030, emphasis is placed on the ambition and potential of the younger generation of Saudis.
The Saudi population consist of roughly 31 million people of which around 11 million are non-Saudis.
These are expatriates brought into Saudi Arabia over the last few decades to work in Saudi shops,
factories, offices etc. The children of expatriates are not considered Saudi even if born in Saudi Arabia,
and are not able to receive many of the benefits Saudis can. The official Saudi unemployment rate
however, in summer of 2017 reached 12.8%, up from 11.6% the year before when Vision 2030 was
announced with a goal of only 7%. Unemployment is especially high among Saudi females at 33%, who
are also highly educated (Jadwa Investment, 2017). New jobs for Saudis rose slightly, while expatriates
saw a decline of 161 thousand jobs in Q2 2017. The decline, which is expected to continue is attributed
the 2017 introduction of expat dependent fees (on non-working expatriates) and an expat levy on all
expats (ibid.). This has resulted in some calculations estimating some 2.5 million expatriates leaving the
country by the end of 2018 (Al-Maeena, 2017).
Of the 20 million that are actually Saudi citizens, roughly half are under the age of 25 (General Authority
for Statistics, 2016). Current growth rates are around 2.48% and the population in 2030 is expected to
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reach 39.5 million people in 2030, with a growth of 2.14%. The decreasing growth is due to decreasing
fertility rates, as well as a decrease in the number of foreigners received (UN ESA Database, 2017).
While Saudis comprise two thirds of the population, they comprise less than half of the total labor force,
with only 5.8 million Saudis working, compared to 7.7 million of the expatriates. In total in 2016, only
around 37% of Saudis are employed, compared to 72.5% of expatriates (General Authority for Statistics,
2016). The 37% also stand in stark contrast to the OECD average of 67.6% in 2017 (OECD Database,
2017). The decade long “Saudization” of the workforce have seen limited success so far. At first it was an
incentives based system for employing more Saudis, but as the private sector was unresponsive, the
government imposed sanctions for non-compliance such as a ban from government contracts, and even
complete bans on non-Saudis working in certain sectors. The government allegedly also rejected almost
60% of work visa applications for foreign nationals in 2016 (EY, 2017). While the intent is clear, the
ability of young Saudis to take the jobs expatriates leave open, remain unclear. Reports are that young
Saudi lack the technical skills for many jobs, and consider manual labor as beneath them (El Baltaji &
Carey, 2017). That sentiment have been corroborated by my own experiences in Saudi Arabia. Through
conversations with both Saudis and expatriates, it was clear that many Saudis consider even minor
service tasks that may arise in most office settings as beneath them.
The young Saudi population are generally highly educated, but with youth unemployment already at
almost 30%, change is needed if unrest is to be avoided in the coming years. The introduction of more
women into the work force (also a goal of Vision 2030), is a major part of increasing the employment
rate of Saudi nationals, but social factors put a strain on the female population. The recently announced
end of the ban on women driving (in June 2018), will do much to improve the mobility of women, and
thereby their ability to enter the workforce. Limiting this development however, is the traditional
disapproval of face-to-face contact between the genders, why women may find it hard to enter many
service and office jobs. The future developments in the Saudi labor force depends on two major
variables; the willingness and ability of Saudis to accept the jobs that are available to them, and the
acceptance of women into the workforce. While there are many well educated, informed and adaptable
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Saudis looking forward to economic and social reform, many are not. Several times I heard the
metaphor that those Saudis are ready for the race, except they are carrying a backpack full of rocks, the
backpack representing Saudis who receive government jobs and benefits do not work hard. If religious
traditionalists succeed in maintaining a sentiment of male-Saudi superiority, and limit the social mobility
of the younger generation, the Saudi society will be forced to maintain a large proportion of expatriates
in the country at high economic costs. Otherwise Saudi Arabia may see jobs remain unfilled and
unemployment rates remain above 10% with a risk of social unrest if benefits are cut simultaneously.

The Social Contract
Since the beginning of the rule of the al-Saud family in the 18th century, the monarchy have had close
links to Wahhabi scholars, representing a traditional, conservative interpretation of Sunni Islam. The
Islamic scholars would direct the social, spiritual and religious lives of the Saudi population, while the alSaud family would handle economic, political, administrative and military matters in the country. When
the Saudi Arabia we know today was unified in the late 1920’s this agreement continued. Even through
the exploration and exploitation of oil, the Islamic scholars maintained a tight grip on the everyday life
of the Saudi population. The Saudi monarchy were ‘allowed’ to continue the exploitation of oil
resources, as long as the revenue were shared with the population and the Islamic scholars could
maintain their influence (Ghul et al., 2016). Islam’s influence has resulted in banning of pork, alcohol,
cinemas, public interactions between the genders (if not related), religions other than Islam, and until
recently the female driving ban. Crown Prince Mohammad bin Salman however, has vowed to return
Saudi Arabia to ‘moderate Islam’, calling the last 30 years of ultra-conservatism ‘not normal’ (Chulov,
2017). Rescinding the female driving ban, moves to issue licenses to cinemas and limiting the powers of
the religious police have all limited the influence of the Islamic scholars (Dorsey, 2017). The largest
indicator of the Crown Prince’s intentions however, were the November 2017 arrests of several
conservative scholars. The arrests were directed at the clerics most likely to oppose the government’s
moves towards a more moderate Islam, and were supported by several clerics, concerned that opposing
might end them with even less influence (Hubbard, 2017).
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Today, the sharing of government revenues happen in the form of well-paid government jobs to those
that want one, generous subsidies and a generally high standard. Several generations have grown
accustomed to a culture of ‘cradle-to-grave’ benefits, and changing that situation may prove difficult.
Luciani, in his work on rentier state theory highlight the stability of a rentier state, only insofar as “…it
commands sufficient resources to guarantee its own survival.” (Luciani, 1987, p. 64). Therefore, Saudi
Arabia can only remain stable if it can continue to provide the benefits necessary, to counter any
potential opposition. According to Luciani, loyalty lies with the system, rather than the individuals, and if
the assumption is that the state may fail, a risk of substantial opposition arises (ibid., p. 75). The social
contract between the population and the government is at risk when the government is looking to
diversify the economy. In Saudi Arabia, the presence and prominence of conservative Islamic scholars,
makes that relationship even more difficult to manage. The diversification of the electricity supply is a
part of the overall diversification, and will impact the relationship between the government and the
population.

Stakeholders
Saudi Government
The most salient stakeholder in the diversification of the Saudi electricity supply is the Saudi
government. The Saudi government has the ability to affect the economical, institutional and regulatory
aspects necessary to diversify the electricity production, whether investing itself directly or attracting
foreign investors. The al-Saud family has been prominent in Saudi Arabia since the 18th century and are
the effective rulers of Saudi Arabia today. Formally the monarchy is led by King Salman bin Abdulaziz alSaud, son of the founder of the Saudi Arabia we know today, Abdulaziz al-Saud, known as ibn Saud. Over
the last couple of years there have been speculation surrounding the health of the King, specifically
whether he has pre-dementia. The royal family has done little to address these speculations, and rather
keep the health of the 81-year old King a closely guarded secret (Riedel, 2017). The Saudi government is
led by Crown Prince and heir apparent Mohammad bin Salman, 32, with multiple roles as Chairman of
the Council of Economic and Development Affairs as well as Minister of Defense and at times de facto
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Foreign Minister, earning him the nickname of Mr. Everything (ibid.). While the royal family, reportedly
numbering in the thousands, live lavish lifestyles with few expectations, some remain central to the
government in various positions. With the appointment of Mohammad bin Salman to Crown Prince
there seems to be a move to appeal to the younger generation, so does the appointment of his younger
brother, Khaled bin Salman, to the important post of ambassador to the United States. While a
generational change seems to be happening within the Royal Family, meritocracy has gained ground on
other important posts. Minister of Energy and chairman of Saudi Aramco, Khalid al-Falih has almost 40
years of experience with the company, joining in 1979. Foreign Minister Adel al-Jubeir have decades of
experience in the diplomatic corps in both the UN and as ambassador to the United States.
In early November 2017, Saudi Arabia arrested a string prominent businessmen, including members of
the royal family, most prominently billionaire investor Prince Alwaleed bin Talal. The arrests, by some
called a purge, came as part of an effort to address problems with rampant corruption in Saudi Arabia
(Bloomberg, 2017). While corruption may be the reason stated, the purge also affirmed Mohammad bin
Salman as the center of power, by removing and arresting the head of the National Guard, Prince Miteb
bin Abdullah. Prince Miteb was seen as the last strong center of power outside King Salman’s own sons
after Mohammed bin Salman replaced former Crown Prince Mohamed bin Nayef (Reuters, 2017).
Besides reaffirming the power in the hands of King Salman and Mohammad bin Salman, the purge also
aids the economy directly by offering the accused to make payments in exchange for freedom. These
payments are estimated to total between USD 50 and 100 billion, which can be reinvested in the
economy (Martin & Carey, 2017). The purge however, may raise concern with international investors.
The businessmen arrested heads of many of the family owned conglomerates operating in Saudi Arabia,
and doubt over the risk profile of local partners may lead to some investors shying away from Saudi
Arabia.
Ultimately, the main interest of the Saudi royal family, heading the Saudi government, is to maintain
power in Saudi Arabia. Their claim to authority and legitimacy lies in their position as the prime recipient
of the rent received, and responsible for the distribution of it. Furthermore, the Saudi royal family have
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an almost 300-year-old history of dynastic family rule, since the first Saudi state, which is important in a
traditional and conservative culture like the Saudi. While in a powerful position to enable change, the
power held by the Saudi royal family, can quickly vanish, if diversification plans are not kept or
requirements of the population are not met and substantial opposition arise.

Saudi Aramco
Officially known as the Saudi Arabian Oil Company, Saudi Aramco is a key player in the diversification of
Saudi economy, also on the topic of electricity. Wholly owned by the Saudi government and with a
monopoly on the exploitation of oil and gas in Saudi Arabia, Aramco is widely considered the most
valuable company in the world. Since 2016, there have been negotiations concerning a possible IPO of
Saudi Aramco willing to offer 5% of the company on the open market sometime in 2018. The funds
raised, by Mohammad bin Salman, hoped to be in the neighborhood of USD 100 billion (valuing the
company at USD 2 trillion), would then be reinvested into the Saudi economy. In order to prepare Saudi
Aramco for the IPO, the tax rate has been lowered from 85% to 50%, and Aramco have begun investing
in renewables to attract the attention of foreign investor. The IPO would include a listing of Aramco on
at least the Saudi stock exchange, the Tadawul, but likely also a foreign one. London, New York and
Hong Kong have been mentioned as favorites. While the OPEC cuts in oil production were primarily to
alleviate the pressure under which the countries’ economies found themselves, it has the added benefit
of raising revenue for Aramco as well, and with the lowered tax rate, Aramco should be in a strong
position ahead of the IPO.
There are also several concerns over the IPO of Aramco. Recent IPOs of oil companies have indicated
that the value of Aramco may be more in the range of USD 1 to 1.5 trillion, rather than the alleged 2
trillion (Blas, 2017). A truly public IPO would also open the books to scrutiny from investors and
competitors alike. An option of only listing on the Saudi exchange and a possible share sale to specific
Chinese investors have also been proposed, with the Chinese government allegedly willing to invest. A
sale to the Chinese would tie Saudi Arabia even closer to one of its largest buyers, but it seems unlikely
that the valuation would reach USD 2 trillion (Wald, 2017). The IPO is going to be an important indicator
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of the health of the Saudi economy and the confidence in Saudi leadership. The royal family have spent
considerable amounts of political capital advertising the IPO, and a cancellation would be deemed a
failure. A sale to the Chinese or an IPO not meeting the expectations, would indicate commitment by the
government, while a valuation at USD 2 trillion would be a signal of immense confidence of international
investors in the Saudi economy, especially if listed internationally.

OPEC
With 14 member countries OPEC, represent roughly 40% of global production of oil and gas. Since the
1970s, OPEC has been salient in determining global energy prices as a cartel agreeing on pricing and
production. Saudi Arabia is the largest producer in OPEC with almost one third of total production, often
placing Saudi Arabia at the end of the table when deals are agreed. In the fall of 2016, OPEC agreed to
cut production by 1.2 million barrels per day, with Russia cutting a further 600,000 barrels per day. In
total that amounted to a cut of almost 2% of global production. The effect was immediately felt, with a
ten percent increase in oil prices the day the deal was agreed (The Economist, 2016). OPEC has since
stabilized production around 32.5 million barrels per day, with Saudi Arabia, taking on the bulk of the
cuts, just below 10 million barrels per day (OPEC, 2017). The goal of the cuts is to increase prices by
lowering the stocks that were filled with the emergence of American shale projects initiated before the
drop in oil prices (Smith, 2017).
OPEC is partly interested in keeping oil prices high, in order to maximize revenues for its member states,
yet keep prices low enough as to not create economic incentives for other forms of energy, including
shale oil and offshore oil producers, but also alternative sources of energy such as wind, solar and
nuclear. Despite recent developments in alternative energy, OPEC see an increase in future demand for
fossil fuels, with oil demand increasing by 12.7% between 2016 and 2030, from 95.4 million barrels per
day, to 107.4 million barrels per day in their reference case scenario. The increase in demand is driven
mostly by increases in the transportation and industrial sectors of developing countries, with OPEC
expecting a decline in overall demand in OECD countries. OPEC’s interest in both the near and long-term
future align with those of the Saudi government, but disagreements among member countries, can
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potentially make future deals difficult. The current deal, having recently been prolonged through 2018,
was disputed by Iraq and Libya due to unrest in those countries, and exemptions were made to
accommodate them. The inclusion of non-OPEC member, Russia (producing around 14 million barrels
per day) undoubtedly made the deal more effective, but Russia is also not a guaranteed participant in
future deals. Potential unrest, or even just uneven economic development in the member countries can
make future deals difficult curbing Saudi Arabia’s influence on global supply.

Investors
Vision 2030 is very clear about the goals to attract both domestic and foreign investment to the entire
economy including the electricity sector. Regulation on ownership of corporations in Saudi Arabia have
been removed and international corporations will be given a greater share of national procurement and
government bids. These initiatives, along with the existing low corporate tax rates are attractive
features for foreign investors looking to invest in the Saudi electricity sector. The concerns primarily
revolve around the stability of the Saudi government and the ability to hire qualified employees, be they
Saudi or expatriates. The Saudization initiatives mentioned earlier are a cause for concern for
international businesses in Saudi Arabia, especially SMEs without the necessary capabilities to engage
with a huge bureaucracy. Even for larger capital investments the climate is currently doubtful. The
limitations on foreign investors on the national stock exchange, Tadawul, are massive, but are
continuously being revised (Reuters, 2017). The investors want to make safe investments, but are
disconcerted by current standards. The issue has already been identified, and is being addressed by
authorities such as the Small and Medium Enterprises General Authority and the Saudi Arabian General
Investment Authority (SAGIA).

Trends
This part of the analysis will point underline the trends identified earlier that will be part of the
continued analysis. The goal is outline the ongoing trends that are predictable to some extent, and leave
the uncertainties to the next part of the analyses. The constructed scenarios will use the trends in order
to inform the potential outcomes of those uncertainties and create the final scenarios.
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While many trends were identified in the definition of issues, the ones that are the most certain are the
decreasing price of renewables, increasing electricity demand and the growing population. The
decreasing price of renewable energy is out of the realm of Saudi control. Saudi Arabia have growing
R&D capability on the topic, but can so far be consider a potential user of renewable forms of electricity
more than a developer of new technologies. The increasing electricity demand is at this point almost a
given. While efficiency measures are being taken, ambitions for an increase in overall economic activity
combined with a growing population means that the electricity demand will increase in the coming
years, and perhaps even above projections as it has done in the past. Finally, the growing population is
hard to curtail, but government efforts to have expatriates emigrate, will result in the availability of jobs
for that growing population. Of these three, I consider the former two, directly influencing the
production of electricity the most important. The increasing population is important insofar as it will test
the ability of the Saudi population to change its current way and become even more mobile and
adaptable to a new, reformed Saudi Arabia. The number of Saudis are in that case less important than
their reaction. As such, the population will be treated as an uncertainty in a later part of the analysis.
Table 2: Key Trends

Key trends
Decreasing price of
renewables
Increasing electricity demand
Growing population

Key uncertainties
Fluctuations in fossil fuel prices
The volatility of oil prices are nothing new to people with a knowledge of the historical developments in
the market. The last fifty years have seen various global events affect the price of oil, with 50% swing
over a few months not being a singular occurrence. A mix of wars in the Middle East, financial crises and
OPEC decisions have had the most immediate impact (see figure 5). Many of these events are out of the
47

hands of the Saudi government. Saudi Arabia produce a little over 10% of global oil production, and with
decreasing exports due to increasing domestic demand, the ability to affect international prices will
likely only diminish. While the swings may be great historically, the current decade have seen 5 years of
prices hovering at USD 100 a barrel +/- USD 20, beginning in mid-2009, after severe OPEC cuts. That
level would be very acceptable to the Saudi government for the next couple of decades, as it is a price
well above that of production costs as well as the government budget breakeven.
Saudi Arabia have ambitions to become a regional hegemon, but with ongoing civil wars in Syria and
Yemen, the Israel-Palestine conflict looming and ongoing problems in Iraq and Libya it would be hard to
call the Middle East stable at the moment. One could argue that seeing as conflicts typically cause a rise
in prices, Saudi Arabia would benefit as long conflict is kept outside of Saudi Arabia. However, conflicts
often stem from civil unrest, and we saw in the Arab spring, that even Saudi Arabia is not immune to
some level of protests. Furthermore, there is the ongoing dispute between Sunni and Shiite Islam, most
obvious in the ongoing dispute between Saudi Arabia and Iran. That dispute is exemplified by the
current embargo against Qatar levied by several GCC countries. One might even argue that if this is not a
Middle East in conflict, what is? Obviously an all-out war between Saudi Arabia and Iran would be the
worst case scenario, but less could do it. Egypt has been in turmoil since the Arab spring with varying
administrations, and a closure of the Suez Canal would certainly carry an impact on trade in the region
as well as fossil fuel prices.
Another factor in maintaining peace in the Middle East is the future of the Gulf Cooperation Council, the
GCC. At one point the six countries were working towards a union along the lines of the EU, but today
those have been all but forgotten, with the failure of a GCC-wide VAT and stalled talks of a full military
alliance. The implementation of VAT in the UAE and Saudi Arabia, while a historic step, must be seen as
a failure in the GCC. Originally then plan was to make the VAT GCC-wide, including Bahrain, Kuwait,
Qatar and Oman. Bahrain backed out due to the frequent issues with the Shiite population, Kuwait due
to a general opposition towards new taxes, a split parliament, a generally favourable financial position,
and the prospective of becoming a peace broker, having facilitated informal talks between Saudi Arabia
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and Iran as well as between the parties in Iraq. Oman bowed out due to a conflicted position, in the fight
for regional hegemony between Saudi Arabia and Iran. Oman share several oil and gas fields with Iran,
but traditionally have a closer relationship with the other countries on the Arabian Peninsula. Qatar
because of a favorable financial position as the world’s largest exporter of LNG, but also because of the
recent crisis between them and the other GCC countries due to their alleged ties to terrorism and Iran.
The continuous presence of Iran in GCC politics have also put a halt to ideas of a GCC alliance. While
talks at one point were advanced, the last year have seen efforts be wasted, ending in an announcement
of closer bonds politically and militarily between Saudi Arabia and the UAE (Wintour, 2017). This new
alliance may be an acknowledgement that Saudi Arabia and the UAE have simply grown tired of the slow
progress in the GCC.

Figure 5: Volatility of Oil Prices, Source: EIA

While financial crises are always hard to predict, increasing demand for fossil fuels from Asia create a
new situation for oil exporters. According to OPEC numbers, India, China and Other Asia2 are set to

2

Not including OECD members Japan and South Korea
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increase oil demand by 10 million barrels a day from 2016 to 2030, while OECD look to decrease their
demand by 3.8 million barrels a day. The high growth rates and increased urbanization have caused
grounds for concern of a Chinese real estate bubble (Huifeng, 2017). The sceptics have been warded off
on the short term, but it is almost impossible to predict the developments until 2030.
Finally, OPEC have some power in affecting the global price of fossil fuels. OPEC produces more than
40% of global supply, and as seen in the current cuts, have the ability to find support from other partner,
in this case Russia and other non-OPEC countries3. OPEC has traditionally been a fairly united in its oil
cuts, but the 2016 cuts led to protests from several countries, especially Iraq, arguing that due to
internal conflicts they should be allowed to produce more. Those protests have been silenced as fuel
prices have bounced back during 2017, and Iraq in the autumn argued for the prolonging of the cuts
through 2018 (Dipaola, 2017). OPEC works as long as its members are fairly aligned in their economic
interests. Even Iran have been supportive of the cuts despite the ongoing vitriol from Saudi Arabia.
While the inclusion non-OPEC countries have strengthened the current cuts, that support may not be
there if for example the Russian or Iraqi economies either improve or decline significantly. Nigeria and
Libya for example, have been completely exempt from the cuts due to ongoing civil strife in production
areas (Soldatkin, El Gamal, & Lawler, 2016). Any disagreements weaken potential cuts as compliance is
always an issue within OPEC, and if only a few countries see their economic interests both short- and
long-term, not aligning with those of OPEC, it might cause OPEC to falter.

Reaction of the Saudi population
As mentioned, the factor of the Saudi population caught between the traditional, conservative Islamic
values, and a government taking drastic initiatives to impose change to not only the economic and
industrial structures, but also fare into the social traditions of the Saudis. Simply put there are two issues
in the Saudi population; how that transition is supposed to happen, and how to treat the Shiite minority.
The Islamic scholars do hold significant power, both in social and legal structures, with the Qur’an being

3

Including Azerbaijan, Bahrain, Bolivia, Brunei, Equatorial Guinea, Kazakhstan, Mexico, Oman, Sudan and South
Sudan (Soldatkin, El Gamal, & Lawler, 2016)
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considered the constitution of Saudi Arabia, and many issues being settled by Islamic judges. Many
scholars have opposed the transition, but as mentioned, Mohammad bin Salman and the security
services have acted swiftly in removing the ultra-conservative scholars, and promoting a more moderate
version of Islam. In the Eastern parts of Saudi Arabia, which also happen to be where most of the oil is
found, there is a Shiite majority, comprising roughly two thirds of the population in that region.
Frequently there are reports of protests, shootings and ambushes aimed at the government, and what
the Shiites see as suppression of their rights. The 2016 execution of Shiite Sheikh Nimr al-Nimr sparked
outrage beyond Saudi Arabia, and since, the violence has escalated. Reportedly, more than 15 people
have been killed and several neighborhoods have been razed in the town of Awamiya to quell the
protests, yet resulting in escalation (von Hein, 2017). The typically Iran friendly Shiites are prone to
support any attempts to overthrow the Saudi monarchy, and what they see as unfair treatment of
Shiites and Iran.
The Saudi government is walking a tightrope in both the moderation of traditional Islam, and in the
treatment of Shiites. So far, generous cash payments in economic downtimes and harsh treatment of
the Shiite minority have been enough to quell any substantial opposition. If changes are not made,
eventually the Saudi government will run out of funds to make payments to the wider population and at
some unknown point however, a substantial number the Saudi population will defy the general ban on
protests, and the government’s resolve to fully use the ‘coercive apparatus’ will be tested.

Commitment to diversification of the electricity production
With a history of altered plans, for both the overall economy, and the electricity sector specifically, it is
uncertain at what point the Saudi government abandon the current plans. The flexible out phasing of
subsidies, continuous reevaluation of plans, and restructuring of regulatory and administrative
structures are the norm in Saudi Arabia at present. To put it directly, very few plans have been
completed on time, as the government has continuously had to adjust due to unforeseen, often
exogenous variables. Examples of the delayed of projects are many. The King Abdullah Financial District
in Riyadh, a USD 10 billion project was supposed to be finished in 2015, but has yet to greet its first
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major tenants. The King Abdullah Economic City near Mecca, originally a USD 95 billion project, has been
downscaled and is years behind schedule (Paul & Torchia, 2017). The Jeddah Tower outside Jeddah is set
to become the world’s tallest building at more than 1,000 meters (at a cost around USD 2 billion), but
construction has been delayed several times (Oxborrow, 2017). Development of the Jeddah Tower is
headed by Prince Alwaleed bin Talal, one of the businessmen arrested and charged with corruption,
raising further concern of the future of the project. In the electricity sector, the KA CARE plan to diversify
the electricity supply has largely been shelved, but KA CARE, the organization, is still working to develop
alternative sources of energy (KA CARE, 2013). While the drop in oil prices, and revenue, and a following
slowing of capital investment, especially in the construction sector, can be blamed for much of the
slowdown, it seems little progress is made if the top echelon of government is not directly invested in
the individual projects. The delayed projects have not stopped the Saudi government and their
ambitious plans. A 34,000 km2 Red Sea tourism project was announced in August 2017 (Shahine &
Nereim, 2017) and a massive USD 500 billion high-tech city called NEOM, near the borders with Jordan
and Egypt was announced in October 2017. The money is to be raised from a combination of the Saudi
government, local and international investors, and is meant to be the spearhead of Saudi Arabia in the
world of technological advances (Shahine, Cary, & Nereim, 2017).
The key uncertainty here, is the willingness of the Saudi government to stick to the course of challenges
arise, and continue the efforts to diversify the electricity supply. If continuous efforts are made, in the
form of both deregulation, privatization and direct investment, it is very likely that Saudi Arabia can
reach its 2030 diversification goals, but if government support falters, and business continues as usual, it
is hard to imagine that private investment alone will ensure a diversification of the electricity supply.

Scenario Development
Having identified the key issues, trends and uncertainties the goal is to construct five scenarios. As
outlined, I have chosen to create scenarios based on two primary factors: The economic and the
political. As I consider technological advances and following price reductions of renewables a trend,
more than uncertainty, after reviewing the latest developments, further price reductions in renewables
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will be assumed in all the scenarios. The expected increase in electricity consumption will also be
present in all the scenarios. With a growing population and continued investment throughout the Saudi
economy, it would require a major economic collapse and/or full out warlike conditions if electricity
consumption should not increase. Therefore the most important economic factor is the price of fossil
fuels globally, which directly leads in to the amount of money the Saudi government, and Saudi Aramco,
one of the potential investors, have to invest in alternative forms of energy. A high price scenario would
leave the necessary capital to invest in the electricity supply, while a low price scenario would put Saudi
budgets under strain while also lowering the opportunity costs of exporting oil and gas to the
international market. As the major reason for the importance of global fuel prices, is its affect on the
Saudi fiscal situation, from here on, I will describe it with that term. Politically, the biggest uncertainty is
the adaptability of the population, and how they will accept further changes to the economic and social
dynamics of the country. Secondarily, is the resolve of the Saudi government to follow through on its
ambitions in Vision 2030 generally, and in diversifying the electricity supply specifically. As the two are
highly interconnected, and the ultimate decision on how hard the government will to press for reforms,
likely lies in the risk of substantial opposition from the population, it makes sense to combine the two as
one political factor. That factor could aptly be named political resolve, covering the resolve of both the
government and the population to follow through on the plans to diversify the electricity supply.

Table 3: Scenario variables

Fiscal situation

Political resolve

High

Increasing fossil fuel
prices
Available means for
capital investment

Commitment to
diversification
Popular adaptability

Low

Declining fossil fuel
prices
Few financial
resources for capital
investment

Limited governmental
support
Popular opposition to
reforms

53

High Fiscal Situation
The reasons behind an improved fiscal situation for the Saudi government, in the coming years could be
several. With so much of the government revenue tied to fossil fuel prices, the most important one
however, is for international fuel prices to increase. Improving budgeting, lowering expenses, and
combating corruption and inefficiency within the Saudi public sector would of course help, but the
determinant factor remains the increase in global fossil fuel prices. While the ‘high oil price’ scenario of
EIA is unrealistic (assuming a price of USD 100 a barrel at the end of 2017), topping USD 100 in late 2018
or early 2019 is not unrealistic. The price would then continue to rise passing 150 around 2025 and in
2030 be between 180 and 200 USD a barrel. These developments would most likely arise from a failure
to scale shale and offshore oil globally, leaving OPEC countries with access to the most and the by far
cheapest oil. High oil prices would also result in a high valuation of Saudi Aramco, meaning more funds
raised and available to reinvest. Saudi Aramco, with its new lower tax rate, could also become a major
investor in alternative forms of energy domestically. Increasing fossil fuel prices, and an improved fiscal
situation would enable Saudi Arabia to maintain export levels for fossil fuels offering sufficient financial
resources to finance electricity investment in the entire range of options, both solar, wind and nuclear.

Low Fiscal Situation
For the fiscal situation to decline it would require the current fuel prices to drop to the level of around
50 USD a barrel and remain there or below for at least the medium term future. Along with a failure to
limit needless government expenses and inefficiencies that would put the Saudi budget under serious
strain, leading to the choice of the source of electricity with the lowest capital expenditure, and low
direct costs of fuel, i.e. natural gas. While some renewables could be introduced into the mix, large scale
projects and nuclear would likely be unattainable, or run into funding issues during construction, as have
many other large projects in Saudi Arabia in the last few years. The Saudi government will attempt to fill
holes in the budget by imposing further taxes on the population to increase revenue.
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High Political Resolve
If patience with the Saudi government is high, and the Saudi government retains its commitment to
diversify the electricity supply, the Saudi government would continue its efforts to deregulate and
privatize the electricity supply. The goal of the government would be to diversify by requiring projects to
be renewables and potentially nuclear, rather than settling for short term fossil fuel solutions. At the
same time, the population proves willing and able to reform social and cultural structures, as well as the
labor market. With widespread support for the governmental agenda of progressive, liberal reforms,
economically, socially, culturally and politically, the government can feel secure in pushing for further
diversification of both the economy and the electricity supply.

Low Political Resolve
Crisis in the Saudi government could be caused by faltering support to the plans within the Saudi
leadership, but more likely, conservative factors can gain popular support in their attempts to retain
Saudi Arabia in its conservative ways, economically and culturally. Low support from the population, and
constant risk of substantial opposition, would lead the government to opt for the safe option of
business-as-usual and delay its ambitions for reform. Due to the lack of results, support of the reign of
King Salman and his son, Mohammad bin Salman, could falter, potentially leading the remainder of the
royal family to retake control at first chance, and move the country further towards its conservative
values.

Base Case Scenario
The base case scenario assumes a steady development of current trends. With continued political and
popular support to diversification, and a somewhat favorable fiscal situation. With oil prices continuing
its slow climb upwards, as it has in 2017, the Saudi fiscal situation would continue to improve after a
tough 2016. Politically, the government will continue to be vary of implementing too many changes at
once, opting for flexible deadlines and vague statements. This would leave the population to slowly
adapt to a new time, where expats take on less of the manual labor in Saudi Arabia. The population
would have to gradually increase overall employment rates, with a special focus on the private sector.
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The investments in electricity production would be substantial in solar and wind, but Nuclear seems to
be out of reach looking at current developments. The immediate economic costs, are simply too high to
justify aggressively pursuing nuclear power within the next two decades. However, there might be room
for some smaller investments in nuclear energy (up to 15 GW), but none that are fully operational
before the late 2030s. In the base case I consider it viable that the goal of 9.5 GW of renewable energy
in 2023 will be met. Continuing at a similar rate of capacity increases, that would bring Saudi Arabia to a
total capacity of renewable energy of 20-25 GW in 2030, between 15 and 20% of total capacity.

High/High Scenario
Combining a good fiscal situation with strong support from the government and population, the options
are all available to Saudi Arabia. With high global fossil fuel prices, Saudi Arabia would likely seek to limit
domestic demand for oil and gas for electricity production quicker and by more than currently intended.
This would free up even more oil and gas for export. There would also be little need to raise additional
revenue through taxes, and rather the population could be offered well-paying jobs, be they in the
public or private sector. Strong governmental support to diversification would mean additional
investments in alternative source of energy, both renewables and nuclear. High resolve for adaption and
modernization with both the government and the population would result in reformed social and
cultural structures. With increased pace in the investment and installation installed capacity of 35-45
GW in 2030, around one third of total capacity. Furthermore, the early 2030s could see the first nuclear
plants go online, and add 20 GW of capacity by the end of the decade.

High/Low Scenario
A strong fiscal situation but limited political support, could represent a major challenge to the Saudi
government. Calls for maintaining conservative values, would require the government to spend
considerable financial resources in order to avoid potential popular and religious opposition. While
available due to increased revenue from fossil fuel sales, it would limit the options to diversify, both
economically and politically. The government would likely follow current plans for diversification due to
the economic benefits it offers, and the ability to silence some degree of protests using those economic
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gains, both short- and long-term. Nuclear energy would likely still be in the mix, but not until the late
2030s or early 2040s. Installed capacity of renewables would likely just barely reach the stated goal of
9.5 GW by 2023, then accelerate slightly reaching around 25-30 GW capacity by 2030, roughly 15% of
total capacity.

Low/High Scenario
Negative economic developments but high support from the population and government would likely
lead the government to seek alternative ways of funding the diversification. This could include
additional taxes, or offering foreign investors more lucrative deals. These could hurt the economy
further short term, but by helping the electricity supply diversify away from oil, it would be beneficial
long-term. A high resolve among the population lead to much leeway given to the government for its
reforms, and understanding on the topic of decreasing subsidies and increasing taxes. It would also lead
the government to sell a higher than hoped share of Saudi Aramco to continue its commitment to
diversification plans to some extent. A low/high scenario would lead to the indefinite delay of nuclear
plans as the capital expenditure is too high. However, the program to introduce renewables to the
electricity supply continues albeit at a slower pace than currently. Installed capacity of renewables
would likely just barely reach the stated goal of 9.5 GW by 2023, reaching only 15-20 GW capacity by
2030, 10-15% of total capacity. These numbers are similar to those of the high/low scenario, but likely
with less governmental ownership, meaning that Saudi Arabia would essentially have sold public assets
for the benefit of being more diversified, and less reliant on oil/gas in its electricity supply.

Low/Low Scenario
With negative developments both fiscally and politically, the Saudi government will be in an extremely
unenviable position. Raising money to ensure the future stability of the electricity supply would require
additional taxes and decreased subsidies, which would be met by heavy opposition from the population.
The low fiscal position would also result in delays and cancellations of ongoing projects, forcing the
government to choose between either supplying electricity using the short-term solutions of natural gas
and oil, or not at all and risk further opposition. The short-term solution would put future exports in
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danger as the rising electricity demand will use a growing share of domestic production. Not expanding
current electricity capacity would hamper new economic growth and likely lead to escalation of the
opposition. Increased sources of revenue through taxation, would likely also lead to calls for more
influence over state matters, and calls for some form of democracy. Alternatively, new groups,
potentially lead by conservative scholars, could seek influence in political and economic matters,
eventually putting the power position of the leading members of the (i.e. Mohammad bin Salman) at
risk. In this scenario, the government would be forced to cancel all plans for nuclear energy. A low/low
scenario would likely see Saudi Arabia reach 10 GW of renewable energy by the mid-2020s, and a little
more than that by 2030, at which point renewables would comprise roughly 10 % of total electricity
capacity.

Plausibility of Scenarios
The least likely of the artificial scenarios I consider to be the low/high scenario. Both governmental and
popular support to Saudi projects have proven to be closely linked to their immediate economic success.
Immediate success not only grants economic gains which can be redistributed to the public, but also aids
in enforcing the authority and legitimacy of the existing government. Therefore, bad economic results
are likely to be closely followed by lack of support and a faltering resolve to complete any reform plans
in a Saudi Arabia marred by conservative values. A high/low scenario is much more likely due to the
presence of both religious, conservative scholars, and a Shiite minority in strong opposition to the
current government. As mentioned earlier, the Saudi government is walking a tightrope in adjusting the
amount of pressure for societal reforms, and if that pressure becomes too large for the religious
conservatives to accept, widespread opposition may arise.
Both the high/high and the low/low scenarios, I consider somewhat plausible. The uncertainty in the
high/high scenario is if non-OPEC producers will accept years of USD100+ oil without reacting. The shale
boom of 2013-2015 proved that the capacity to expand production is there, and so has recent
developments in offshore drilling by both Russia and the US. But in an international climate, where fossil
fuels are being increasingly vilified, and technology moves towards renewables, at some point, OECD
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countries may simply let the fossil fuel prices float, and leave the buying market to Asia. In the low/low
scenario there remains one major uncertainty, whether OPEC would or could intervene after long
periods of depressed prices. Low fossil fuel prices would likely be caused by a rapid decrease in demand,
rather than an increase in global supply, therefore that could leave OPEC economies under severe
pressure, even before agreeing to further cuts.

Decision Scenarios
Based on the above scenarios it stands out that the overall fiscal situation of the Saudi government and
economy is the largest factor in diversifying the electricity supply. In order to positively affect that, Saudi
Arabia must be proactive internationally, especially through OPEC, in order to affect fossil fuel prices
upwards. If the fiscal situation is limited, based on economic considerations, the focus should be on
solar PV in the coming decade. Despite a low capacity factor, solar PV is promising to become one of the
most cost effective sources of electricity, and without the potential side effects of nuclear, and that with
lower capital expenditure and faster installation. Nuclear energy should only be pursued on a larger
scale (20+GW by 2040) if two conditions are met; (1) positive developments in the Saudi fiscal situation
and (2) a combination of gas and renewables (combined with battery capacity) is deemed insufficient to
cover peak summer demand in the future.
Politically the argument is strongest for solar PV. Only a few years from tender to installation,
investments in solar PV could supply small victories for the government rapidly. This would likely lead to
increased support and trust from the Saudi population. This would strengthen the dynastic status of the
al-Saud family and ideally create an even stronger sense of patriarchy and loyalty towards the family in
general, and Mohammad bin Salman specifically. The government would benefit from controlling the
discourse surrounding the diversification. This does not necessarily mean the government needs to be
completely open about the goals, but rather that goals should be realistic and clear, and progress
intently supervised (Nel & Ward, 2015). The artificial scenarios created here can be considered minimum
and maximum ranges for realistic scenarios of the future development of the diversification of the Saudi
electricity supply.
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Table 4: Percentage of overall capacity by 2030

Percentage of overall capacity by 2030
Fossil fuels
(90+ % natural gas)
Minimum

Renewables
(60-70% solar)

67%

10%

Most likely

75 - 80%

20 - 25%

Maximum

90%

33%

Judging the sustainability of the various scenarios is no easy task. In these scenarios, little attention has
been paid to the exhaustible nature of fossil fuel, but rather to economic and political sustainability of a
diversifying electricity supply, and the government administering it. While the diversification and the
scenarios do attempt to make the Saudi electricity supply more sustainable, little attention is paid to
whether they actually are sustainable. That goes well in line with the criticisms levied by Pope et al., who
proposed an assessment of internal sustainability rather than simply minimizing sustainability (2004). It
even matches the oft heard Saudi saying when throwing plastic bottles into the desert: “It is made from
oil, it shall become oil.”

Discussion: Deconstructing the Rentier State
With current the current finance minister, Mohammed al-Jadaan’s May 2017 statement; “Hopefully, by
2030, I wouldn’t care if the oil price is zero.” the intentions are clear (Alkhalisi, 2017). The diversification
of both the electricity supply and the overall economy is a conscious attempt to end Saudi Arabia’s
status as a rentier state. While having never embraced the label by a Saudi government, all of the four
points defining a rentier state will be challenged if diversification continues beyond Vision 2030; rent
situations, an economy reliant on that rent, only a small part of the population involved in the creation
of the rent, and the state as the prime recipient of the rent. As Mahdavy predicted, being reliant on one
commodity alone has become too risky and the heavy addiction to oil must end. Quitting cold turkey
however, is not an option, as oil has become part of the DNA of many Saudis. Or at least the revenue
has. A difficult aspect for the Saudi monarchy will be how to handle the end of the effects of a rentier
state. Both Mahdavy and Beblawi underlined the difficult situation where socio-political stagnation is
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rampant, and the work-reward causation is broken. Luciani noted the stability of such arrangements if,
and only if, the state commands enough resources to ensure its own survival, i.e. supply enough highpaying jobs to the national population. Luciani also warned that as soon as the populace, becomes the
source of rent through taxation, the issue of representation becomes unavoidable. A challenge thereby
arises. How can the Saudi monarchy diversify its revenues and impose additional taxes, but maintain the
dynastic, authoritarian rule?
The Saudi government is currently pushing its mandate when it comes to the population. Decreasing
subsidies and increased privatization has resulted in efficiency gains and optimization of the public
sector, but also reductions in salaries and benefits. Granted, they were bloated at times, but the
sentiment still counts. The cutbacks beginning in 2016, left many Saudi families pressured financially and
patience with the government may run out, before the effect of efforts to attract better private sector
jobs can be felt. If the Saudi monarchy continues to wave the stick to promote social change, but stop
handing out carrots in the form of economic benefits, substantial opposition may arise. A strong
counterargument to that, is the young population, with many yearning for liberalization of social norms.
Rescinding the female driving ban and issuing cinema licenses are good first steps, both in improving the
lives of young Saudis, but also as symbolic progress. The next steps has to be taken with caution though.
Some religious conservatives are enraged by what they see as a breaking with valuable, historic norms.
In order to maintain peace and control, the Saudi government has to ensure social liberalization, but not
too much, provide enough jobs for the young generation, but good ones, and at the same time attempt
to diversify an opaque economy where inefficiency and corruption is rampant. If continued economic
stagnation and difficulty providing jobs for young Saudis, coincide with discontent among religious
conservatives the recipe for an uprising may be written. At that point the authority and legitimacy of the
Saudi monarchy will be truly tested. During the Arab spring, the willingness to actively use the ‘coercive
apparatus’ i.e. the military against own citizens, was a key determinant as to government survival. As
was the cohesiveness of the military executing the orders (Bellin, 2012).
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Before preparing for uprisings however, the Saudi monarchy should attempt to avoid them altogether.
The first order of business should be to set realistic goals, and then achieve them before setting new
ones. The long list of unfinished megaprojects raise doubts over the ability and commitment to follow
through on prospects presented to investors. The monarchy have to start collecting wins, beginning with
a successful IPO of Aramco, if it wants to strengthen its authority. The last year it seems most of the
responsibility have been placed in the hands of Crown Prince Mohammad bin Salman. This strategy
could prove helpful if the population connects him with success and authority. However, his name is
already damaged by the intervention in the Yemeni Civil War. Initially thought to be a short operation of
a couple of months, it is now nearing three years of bombing, with significant reputational damage from
the international community as a result. Much of the blame is placed with Mohammad bin Salman in his
role as Defence Minister. He could do for a few notable achievements in his other role as Chairman of
the Economic and Development Council, be it with Aramco or with some of the notable ongoing
construction projects. A strong positioning of Mohammad bin Salman would also aid in the legitimacy of
the continued rule of the al-Saud family. While it may be beneficial to promote Mohammad bin Salman
as the young visionary leader Saudi Arabia, an observation by Luciani on rentier states: “Loyalty is to the
system, not to individuals in power.” (1987, p. 74). If the al-Saud family’s position as distributors of oil
revenue is weakened it must look onto other bases of legitimacy. Bank et al. lists four bases of
legitimacy besides oil rent revenues; historical, religious, dynastic and external support (2015). Bin
Salman can easily claim to historical and dynastic legitimacy, and former al-Saud rulers could also claim
religious legitimacy through its cooperation with the Wahhabi religious scholars, but with the arrests of
some of the most conservative scholars, he may have put that basis of legitimacy at risk. Regarding
external support, the Saudi monarchy have traditionally had very close ties to the US, both because of
the oil trade, but in the last couple of decades also on attempts to combat international terrorism. With
the oil trade between the two countries dwindling, diplomatic support may as well, unless a close
intelligence- and military relationship is maintained.
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The Saudi monarchy is in the early stages of a process to wean the country off its dependence of oil, but
in that process, it may tamper with the very bases of authority it holds. The coming years or decades will
show whether the al-Saud family can manage that process, and the Saudi electricity supply will likely be
the most obvious indicator.

Theoretical Implications and Final Comments
As I have mentioned, Saudi Arabia is notoriously opaque and difficult to forecast, a major cause of
concern, for both Saudis and foreigners involved in the Saudi electricity sector. Increased transparency
from the Saudi authorities and making more information broadly available, would allow potential
investors a better insight into the sector, before making decisions to continue.
This thesis has found that the current developments in the Saudi electricity are economically
unsustainable, and sustainability and opportunity costs must be considered when diversifying the Saudi
electricity supply. The largest factors influencing the electricity diversification are the Saudi fiscal
situation and the political resolve to follow through on the ambitions plans. The diversification of the
electricity supply in itself is of little danger to the Saudi status as a rentier state, but as part of the
diversification of the entire economy, it is a signal that Saudi Arabia have begun a mission to make itself
less dependent on a single commodity (oil). Thereby the government will end its position as the main
distributor of wealth in Saudi Arabia, eventually ending its status as a rentier state. This brings potential
for challenges to the Saudi monarchy and its legitimacy, which must be addressed by finding alternative
bases of legitimacy.
The framework used in this thesis is suitable when used to create scenarios, for future developments in
any energy related field. The use of rentier state theory allows additional analysis into the special
conditions governing countries that have a high dependency on a single rent or commodity, which is
controlled by the state. In this thesis, I have chosen to focus on qualitative data, and only used
quantitative data to inform the scenarios. Scenario development and the various levels of reassessment
would be better suited for studies relying more on quantitative data and calculations to produce the
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scenarios. Following Schoemaker’s steps, regardless, provided a systematic framework to identify key
issues, stakeholders, trends and uncertainties, and limit the analysis to those that are most important.
The most important uncertainties identified in this thesis is firstly global fossil fuel prices, and their
effect on the Saudi budget. Secondarily it is the resolve of both the Saudi government and monarchy,
and the Saudi population, to not only plan, but also commit to those plans, and be willing to adapt to
the circumstances as required. Saudi society faces multiple challenges economically, demographically
and societal, these years, and the coming years will be a huge indicator of how not only Saudi Arabia will
wean itself off fossil fuels, but how the world will.
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