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ABSTRACT 

Globalization of energy market in GCC countries is deepening not only through free-flowing international trade but also 
through foreign investment, market-driven domestic economies and industrialization. GCC nations are transforming 
their energy industry and market around the world which is promising their economic efficiency and technology devel- 
opment. Nevertheless, this open energy market across the world has raised a question about energy security and power 
demand. This energy market globalization has pushed the GCC Nations to pay attention to the control of supply and 
demand of power. Interconnection of power network between the GCC Region is optimistic pace to secure the future 
anticipated power fallouts. And also installation of Renewable Energy projects will support GCC to accommodate their 
increasing power demand. This paper discusses about how the energy market globalization has affected the power sup-
ply and demand of GCC nations, their concerns and recent progress towards its resolution.   
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1. Introduction 

The Globalization of energy market is not a new phe- 
nomenon. For centuries, countries have been trading en- 
ergy internationally. But during last few decades, uneven 
and rapid growth in world population and demand of 
energy and power has raised some wrenching challenges 
to world’s policy makers and security planners.  

Table 1 illustrates the world energy consumption since 
2008 and expected consumption till 2035. It is inferred 
from IEO Report that the world net electricity generation 
rises by 87% from 18.8 trillion kWh in 2007 to 25.0 tril- 
lion kWh in 2020 and 35.2 trillion kWh in 2035. In 
OECD countries, where electricity markets patterns are 
matured but growth of electricity demand is slower than 
in non-OECD countries like GCC countries, where a 
large amount of potential demand remains unmet. World 
proved oil reserve in 2010 were sufficient to meet 46.2 
years of global production, down slightly from the 2009 
R/P ratio because a large increase in world production, 
global proved reserves rose slightly last year. The Middle 
Eastern reserve over production is decreasing. World gas 
reserves proved in 2010 were sufficient to meet 58.6 

years of global production. R/P ratios decline for each 
region, driven by rising production and demand. The 
Middle East once again had the highest regional R/P ratio 
as shown in Figure 1 [1].  

However, IEO reported that from 2007 to 2035, the 
world renewable energy use for electricity generation  
 

 

Figure 1. IEO report: The world net electricity generation 
rises by renewables. 
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Table 1. World energy consumption. 

Years Liquids Other renewables Nuclear Hydroelectricity Natural gas Coal Total 

2008 1.0 0.5 2.6 3.1 4.2 7.7 19.1 

2015 0.9 1.3 3.2 3.8 4.9 8.5 22.7 

2020 0.9 1.8 3.7 4.5 5.6 8.9 25.5 

2025 0.9 2.1 4.2 4.8 6.5 10.2 28.7 

2030 0.8 2.4 4.5 5.2 7.5 11.5 31.9 

2035 0.8 2.6 4.9 5.6 8.4 12.9 35.2 

 
grows by an average of 3.0% per year, and the renewable 
share of world electricity generation increases from 18% 
in 2007 to 23% in 2035 as shown in Table 1. Coal-fired 
generation increases by an annual average of 2.3%, 
making coal the second fastest-growing source for elec- 
tricity generation. Generation from natural gas increases 
by 2.1% per year and nuclear power increases by 2.0% 
per year as shown on Figure 2 [2]. 

Recently, energy demand and supply issues have made 
the nations of the world much more dependent upon each 
other for their welfare and security. Energy consuming 
nations need ever-growing quantities of oil, gas and coal 
from abroad while energy producing nations need ever- 
growing amounts of foreign capital to develop the facili- 
ties necessary to extract more resources. 

Meanwhile, both sets of countries must build and 
maintain huge amounts of infrastructure to process, gen- 
erate, transport, and deliver the energy according to their 
citizens and industries requirements. Under these cir- 
cumstances, the actions of consuming nations could af- 
fect the ability of producing nations to achieve their goals, 
and vice versa. According to IEA, energy demand will 
grow by two-thirds between 2001 and 2030 while key 
factors being fuel for vehicles and electricity for home 
use [3]. 

The major oil producers i.e. GCC region has been ex- 
periencing major economic growth and providing finan- 
cial incentives to its citizens. On contrary, fast population 
growth and vast commercialization and industrialization 
is leading high demand of energy. This issue has pulled 
the GCC nations to think about their power market and 
invest more on alternatives so as to reduce or stabilize 
their power consumption.  

The paper discusses the effect over power sector of 
GCC countries after this vast energy globalization proc- 
ess in Section 1. Section 2 discusses about the recent pro- 
gress of GCC countries toward the stabilization of their 
power sectors. Section 3 discusses about the concerns 
and insecurities which are currently being faced by the 
nations. Section 4 concludes the discussion.  

 
Figure 2. IEO: Increase in the GCC renewable energy use 
for electricity generation. 

2. Energy Globalization 

The total demand for electrical power consumption in the 
GCC countries is expected to triple over the next 25 
years. Moreover, the projected statistics states that elec- 
tricity consumption over population is increasing rapidly. 
Since GCC nations are producing most of their electricity 
from oil and gas, therefore, upcoming challenge is to ca- 
ter their own local demand which is also increasing rap- 
idly as well as keep their economies stable because the 
economy of GCC region is primarily based on interna- 
tional trading of oil and gas. 

With installed capacity of 152 GW, the Middle East 
represents 3.5% of global electricity generation with 97% 
thermal generation. Power demand growth has been mi- 
nus 6% year-on-year for the last decade relative to minus 
2%/annum for the United States and Europe.  

The analysis shows that the UAE power market is tight 
in the peak demand months in summer for next two years. 
And they have only a 6% surplus available in the worst- 
case scenario. The UAE accounts for 10% that is 70.8 
TWh of the total Middle East market. Saudi Arabia is the 
second largest power market in the Middle East with 
27.5/annum that is around 190.5 TWh market share [1] 
and installed capacity of more than 50 GW.  
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Electricity demand growth in Saudi Arabia has aver- 
aged 6% year-on-year for the last five years, which is 
mainly supported by new industrial infrastructure and 
water projects. Kuwait accounts for 6.5% that is 45.1 
TWh of the Middle East power market. Kuwait forecast 
demand growth on average at 5%/annum with peak load 
availability growth on average at 6%/annum to 2015. 
Qatar accounts for 2.4% that is 16.3 TWh of the total 
Middle East power while electricity demand growth in 
Qatar has averaged eight per cent per annum for the last 
five years [4]. Table 2 shows the consumption of power 
by GCC nations during year 2005 and 2009. 

Moreover, IMF reported in it’s Economist Intelli- 
gence Unit long-term forecasts. That the rate of increase 
in electricity consumption in GCC countries from 2005 
to 2009 was 8.87% (largest rate was in Oman, 22.6%, 
and least in SA, 6.3%) with average per person of 1149 
W-which is 3.9 times the world average, 0.8 of USA av- 
erage, 4.2 of China average and 1.7 of EU average in 
2009. The GCC countries produce electric power and 
consume electricity it at a very high rate as shown in 
Figure 3. Thus, CIA World Fact Book in 2009 reported-  
 

 

Figure 3. Sources: IMF; individual country statistical agen-
cies (historical data); Economist intelligence unit long-term 
forecasts. 

Saudi Arabia, SA, is ranked worldwide 16 in electricity 
consumption (156,800 GWh), Kuwait is ranked 53 
(39,540 GWh), United Arab Emirate, UAE, is ranked 41 
(57,880 GWh), Oman is ranked 80 (11,190 GWh), Qatar 
is ranked 76 (13,190 GWh) and Bahrain is ranked 88 
(8742 GWh) [5]. 

Realizing this imminent challenge by energy market 
over power sector, GCC countries have embarked on a 
plan to restructure and privatize their power sectors to 
meet such demand. Thus governments are encouraging 
the private sector to invest in this lucrative industry. The 
six GCC countries are also electrically interconnected by 
GCC interconnection grid, which will supply electricity 
during emergencies, reduce generation reserves for the 
countries, improve efficiency and provide a basis for 
electrical power exchange. GCC governments are also 
getting very active in deployment of Renewable Ener- 
gies.   

3. Recent Progress in Energy Market of GCC 

Before 1990 all the power utilities in GCC were govern- 
ment owned and vertically integrated. Governments of 
GCC Region now accepted the benefits of private sector 
participation in the power sector. So, Oman, U.A.E., 
Qatar and Saudi Arabia have passed the legislation al- 
lowing the construction and operation of power plants by 
private sectors. Now, GCC countries are in the middle of 
dividing their power sector into separate generation, 
transmission and distribution segments. By this initiative, 
GCC is providing an opportunity for private sectors to 
invest their capital in energy market. Researchers have 
demonstrated that the interconnection among the GCC 
members is technically feasible as well as viable. The 
subsequent research finally lead to the formal establish- 
ment of GCC Interconnection Authority in 2001 by the 
Royal Decree from the Six GCC Countries. Figure 4 
shows the interconnection project of power grid between 
the six GCC countries. 

This interconnection of Energy Grid among the GCC 
countries would provide the opportunity for trading elec-  

 
Table 2. The electricity consumption in the GCC countries in 2005 and 2009 (in MW·h/y). 

Country Consumption GW·h/y (2005) Consumption GW·h/y (2009) Population (2005) W/person (2005) Rate 

Bahrain 7614 8742 727,000 1195 12.9 

SA 146,900 156,800 24,573,000 682 6.3 

Qatar 12,520 13,190 813,000 1757 5.1 

Oman 8661 11,190 2,567,000 385 22.6 

UAE 52,620 57,880 4,500,000 1335 9.1 

Kuwait 36,280 39,540 2,687,000 1540 8.2 

Total GCC 264,595 287,342 35,867,000 1149 8.87 
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Figure 4. GCC power grid interconnection project [10]. 
 
tricity between the member countries as well as eventu- 
ally trading outside the GCC. Due to reserve sharing, 
lower capacity systems are installed which will supply 
the power with the similar reliability factor. It permits 
installation of efficient generating divisions, enable sys- 
tems to share operating (spinning) reserves so that each 
system can carry less spinning reserve, lowers the total 
operating costs, take support from neighboring structures 
to cope with unforeseen contingencies or multiple out- 
ages [6-9].  

Because of energy market globalization, renewable 
energies are now capturing significance in the power 
policies of entire world. Due to rising international and 
domestic energy demand, GCC region has started think- 
ing sincerely in this domain and already has initiated 
many pilot projects. Researchers believe that Renewable 
energies can eventually support GCC’s oil and gas ex- 
ports. Energy created from renewables could gradually 
substitute oil as the GCC’s major export item. A neces- 
sary precondition for this would be a wholehearted em- 
brace of the renewable energy trend by the GCC coun- 
tries and their development into technological leaders in 
the field. Renewable energy generation would not only 
replace the power energy production by oil and gas, but 
the GCC economy will become more stable in tight 
global energy markets [10,11]. 

Saudi Arabia took initiatives in solar power projects in 
the 1980s. Energy Research Institute (ERI) of King Ab- 
dul-Aziz City for Science and Technology (KACST) has 
conducted research in renewable energies and energy 
efficiency. KACST published the Solar Energy Atlas and 
the Saudi Arabian Wind Energy Atlas for Saudi Arabia 
in 1983 and 1986 respectively in cooperation with King 
Fahd University for Petroleum and Minerals in Dhahran. 
Solar Energy Research American-Saudi (SOLERAS) and 
Hydrogen from Solar Energy (HYSOLAR) are two top- 
line international agreements made by Saudi Arabia to 
promote Solar Energy [12-16].  

SOLERAS was $100 Million project which is com- 
pleted in 1997 and supplying energy to Al-Jubaila and 
Al-Uyaina. It was one of the largest PV systems world- 
wide at that time (350 kW). Other projects included a PV 
system to power a desalination plant in Jeddah, solar 
assisted technology to fend off corrosion in underground 
pipelines, solar powered greenhouses and installing the 
heating system of a school in Tabuk. KACST has im- 
plemented other solar power projects as well like solar 
cooling, PV powered highway lighting and use of solar 
dryers in agriculture. But these initiatives remained pilot 
projects and were not developed further. They faced de- 
teriorating economics as oil prices plunged in the second 
half of the 1980s and remained low till the end of 1990s. 
But the recent surge in fossil fuel prices has increased the 
interest of GCC countries in renewable energies [17-21]. 

In Oman, the Authority for Electricity Regulation has 
outlined a road map for the development of renewable 
energy resources. The establishment of large-scale solar 
thermal plants and a 750 MW wind farm in the south of 
the country rank prominently among the proposed pro- 
jects. However, the government is paying attention to the 
development of an appropriate policy framework and 
institutions to administer clean development mechanisms 
(CDMs) and assist renewable energy investment [22]. 
Oman and Bahrain has some experience with solar pow- 
ered reverse osmosis units for desalination and photo- 
voltaic systems or wind power for water pumping and 
electricity generation [23]. 

In 2004, The Kuwait Petroleum Company (KPC) has 
allocated $100 million for new energy technologies. 
However, the focus is over more environment-friendly 
use of fossil fuels by fuel cell technology, carbon seques- 
tration and oil gasification, with the aim of taking advan- 
tage of the Clean Development Mechanism (CDM) of 
the Kyoto Protocol [24].  

Abu Dhabi’s Masdar initiative is the most significant 
initiative for renewable energy in the GCC. It seems that 
the government of Abu Dhabi has taken on the Saudi 
initiatives of the 1980s on a much larger scale, in order to 
take advantage of the technological progress and the im- 
proved economics that have taken place in renewable 
energy [25-27].   

Using renewable energy in the GCC countries will 
help in prolonging the fossil fuel reserves for an extended 
period of time as well as reducing the carbon foot print in 
the region, which is average 20 tons per capita with 
highest in UAE (nearly 60 ton per capita) to the lowest in 
Saudi Arabia (nearly 18 ton per Capita). This will also 
have an impact in worldwide use of petroleum which is 
80 million barrels daily at present [28].  

These renewable energy sources with the backup of 
fossil fuel power plants can power the connected grid of 
GCC with the new levels of security and reliability at 
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low operational cost. These fossil fuel plants are also 
necessary to power the system with reliability in the pe- 
riods of low sun radiation and wind. By the employment 
of hybrid system, the GCC countries will contribute to- 
wards the green future with very small carbon footprint. 
Economy will grow as well due to the major export of oil 
and petroleum products that is sold to the world at more 
than 20 times the price it is sold to local power producers 
[29]. 

4. Concern 

Earlier energy security has never been considered as an 
issue in a world of integrated energy markets, but re- 
cently public concern and insecurity regarding energy is 
heightened in the entire world as the gasoline prices rose 
in the past few years. Globalization of Energy is affect- 
ing the GCC Countries as they must extract large quanti- 
ties of energy to meet foreign and domestic demand, and 
develop the internal infrastructure to facilitate growing 
domestic power demand. So, GCC nations spurn capital 
needed to finance more production of Energy and Power. 
Energy market globalization might also cause potential 
political fallout of power in developing and transitional 
economies like GCC Region. 

As markets and infrastructure are connected across na- 
tional borders, fuel substitution and economic benefits 
accrue in GCC region. But at the same time, new vul- 
nerabilities are created like exploration and production 
are curtailed by conflicts creating security risks. Interna- 
tional conflicts jeopardize the security of power grid and 
routes. Moreover, International rivalries affect the politi- 
cal popularity of relying on power from certain regions 
or countries. Energy experts see global warming as a 
major threat and they believe that there will be negative 
impacts on power production and energy security.  

Global energy market integration can create a political 
backlash that threatens the security of neighbors who buy 
energy from them or import it through their territories. 
Like in Northeast Asia, intense discussions are now un- 
der way about cooperation in pipelines and high-voltage 
transmission lines extending from Russia into China. Ac- 
cording to some estimates, Eastern Russia could supply 
half of Northeast Asia’s natural gas needs by 2020. So, 
strong co-operative and joint planning is required by all 
six GCC governments as well as private sector organiza- 
tions so as to anticipate and mitigate risks involved in 
energy security for the successful implementation of pro- 
jects for power and energy security [30].  

Extrapolating 20 years ahead based on consensus, 
supply-and-demand projections that show sharp increases 
in world energy requirements, a number of energy-re- 
lated issues are likely to generate new types of problems 
and unintended consequences associated with deepening 
globalization. For safety, environmental, and non-prolif- 

eration reasons, advanced technology cooperation in en- 
ergy among GCC nations is essential. In addition, gov- 
ernments will need to work to strengthen non-prolifera- 
tion norms and to build cooperation in material protect- 
tion, accounting, and export controls. Other forms of 
cooperation are also needed to make the most of new 
technologies that are coming on stream. Regulatory bar- 
riers as well as established business practices might pre- 
sent obstacles to the application of new equipment and 
systems [31,32]. Earlier discussion over progress of GCC 
nation in power and energy sector elucidates that six 
governments are very concern and taking all possible 
paces regarding this uneven power sector reform.  

5. Conclusions 

In closing, Globalization in Energy Market has changed 
the energy philosophy of Middle Eastern countries. This 
uneven increase in energy consumption has negatively 
affected the power supply and demand. Not only GCC 
Nations but the entire world is reforming the planning, 
policies and strategies for their power sectors. The rate of 
increase in electricity consumption in GCC countries 
from 2005 to 2009 was 8.87% (the greatest rate incre- 
ment was in Oman, 22.6%, and the smallest in SA, 6.3%). 
In order to satisfy this public demand, GCC nation has 
invested capital to increase their power production by 
fossil fuels during last few decades. According to the 
World Energy Council (WEC) the total CO2 emission to 
the earth by the GCC countries is accumulated not more 
than 2.25%; 0.1% for Bahrain, 0.4% for UAE, 0.1% for 
Oman, 1.2% for Saudi Arabia, 0.2% for Qatar and 0.2% 
for Kuwait. WEC had an estimate that the GCC countries 
will require 100 GW of additional power over the next 
10 years to meet their ever growing demand.  

Gulf countries have already realized that ill affects over 
their power sector because of this uneven globalization. 
Now, as earlier discussed that they are planning, making 
suitable policies and appropriate manufacturing and pro- 
duction strategies, unbundling political barriers towards 
privatization and appreciating investment in this power 
sector.   
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