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Abstract 

Countries of the Eastern Mediterranean and Middle East region are far off the trajectory 
required to stabilise the global climate. Being responsible for about threequarters of green-
house gas emissions, the energy system has to bear most of the burden of the decarbon-
isation effort. In such a context, this report identifies three pillars that need immediate 
and simultaneous attention from governments of the region: improving the knowledge 
base, mitigating growth in energy demand and ensuring that energy needs are met with 
low-carbon technologies. Considering that regional cooperation is essential, the report 
provides a policy toolkit for decarbonising energy systems, with a menu of options from 
which each country can choose the most relevant for its own resources, conditions and 
needs. The toolkit includes policy instruments that will enable satisfying energy needs 
with zero-carbon electricity and heat, utilising the region’s resources to provide clean fuels 
like synthetic hydrocarbons and hydrogen, and improving energy efficiency. With a vision 
of a low-carbon future, the successful energy transition requires a holistic framework 
that addresses the systemic changes needed in our socio-economic structures. Such a 
framework would encompass enabling actions under a wide range of industrial, education, 
labour, social and financial policies.
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Executive summary 

The Eastern Mediterranean and Middle East (EMME) region comprises countries with var-
ious geographic and population sizes, at different stages of economic development, with 
a significant variety in natural, human and financial resources, and facing diverse political 
and economic challenges. They share, however, a common future. They are located in a 
hotspot for climate change, which is projected to cause substantial threats to their welfare 
in the coming decades. 

This report reviews the socio-economic and technological trends in energy systems 
of the region and highlights gaps in policy and knowledge that have to be addressed 
rapidly. After outlining the geographical context and main demographic and economic 
indicators in Chapter 2 and summarising key climate change projections for the region in 
Chapter 3, the report examines the EMME energy system in more detail. Chapter 4 depicts 
the evolution of energy supply and demand in EMME countries, both in aggregate terms 
and by main energy carrier – oil, gas, renewables and nuclear energy. The region sits on 
huge reserves of crude oil and natural gas, while at the same time it enjoys a very sub-
stantial renewable energy potential that is largely unexploited up to now. Some countries 
are also building up nuclear power capacity.

Today, the EMME region hosts 5.5% of the global population, produces 4.7% of the world’s 
economic output but generates more than 8% of global carbon dioxide emissions. Most 
EMME countries emit much more carbon dioxide per capita than the world average, and 
considering their population trends, economic growth prospects and emission projections, 
almost all of them are far off the trajectory required to stabilise the global climate in line 
with the objectives of the Paris agreement on climate change. Being responsible for about 
three-quarters of these greenhouse gas emissions, but also half the atmospheric pollution 
in the EMME, the energy system has to bear most of the burden of the decarbonisation 
effort to bring the region in line with the requirement for global climate stability. 

Chapter 5 of the report reviews the landscape of energy and climate policies in the EMME. 
It starts with an overview of existing national strategies and decarbonisation plans and 
delves into individual aspects of such policies: regulatory approaches for the uptake of 
clean energy and energy efficiency investments; market-based instruments to abolish 
fossil fuel subsidies and adopt carbon pricing schemes; and institutional reforms, infra-
structure investments and cross-cutting policies that can enable the clean energy tran-
sition. This review leads to the identification of gaps in the design and implementation 
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of appropriate decarbonisation policies, both in energy supply (power generation and 
production of clean fuels) and in energy use. Measures to promote energy efficiency in 
transport, industry and households are largely absent from several national strategies. 
Special attention is drawn to the impacts of the COVID-19 pandemic, its economic implica-
tions both for oil and gas producers and energy importers in the region and the challenges 
posed for economic recovery.

Based on these findings, Chapter  6 sets up a decarbonisation agenda for the energy 
systems of the EMME region, taking into account that time is limited, and the progress 
needed for decarbonisation is very substantial. 

A path to low-carbon economies requires interventions both to reduce energy demand 
and to satisfy this demand with energy sources having a low or netzero carbon foot-
print. Above all, it requires political willingness to express a vision of a low-carbon econ-
omy that can be realized through appropriate clean energy transition plans that include 
actionable policies for the medium and long term. The European Green Deal that was 
announced in December 2019 intends to align most economic development priorities in 
Europe with the decarbonisation imperative and can serve as an example. Regional co-op-
eration can greatly contribute to this objective through the exchange of technical expertise, 
best practices in policy implementation and mutual capacity building.

The energy sector cannot be considered in isolation from the broader socioeconomic 
systems. Interactions between the energy sector, the economy, society and the envi-
ronment are fundamental for energy transitions. Indeed, a successful energy transition 
requires a systems approach that goes beyond the energy technology and policy layers to 
incorporate the challenges across all aspects of the transition (economy, society and envi-
ronmental systems) and the dynamics between them. This means that policies to scale 
up deployment and integrate larger shares of zero-carbon energy need to be supported 
by cross-cutting enabling policies such as appropriate industrial, skills and labour, 
social and financial policies – all formulated from a holistic perspective. With all the dif-
ferent components of these comprehensive policy frameworks in place, the transition will 
be successful in achieving global climate goals and will result in millions of jobs, broader 
economic development and significant benefits for health and human welfare.
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In this context, the report identifies three pillars which need immediate and simultaneous 
attention from governments of the region to enable the clean energy transition: 

• Planning the energy transition with robust data, analyses and research.

• Mitigating growth in energy demand and promoting the uptake of green technolo-
gies and practices by consumers and firms.

• Ensuring adequate supply of competitive, low-carbon energy.

The schematic below outlines the major elements of each one of these pillars, which are 
further elaborated in Chapter 6 of the report.

Main pillars and policy priorities for enabling decarbonisation  
of EMME energy systems

Planning the 
Energy Transition

Mitigating Growth in 
Energy Demand

Ensuring Low-Carbon 
Energy Supply

• Formulate a vision and a 
 roadmap for a low-carbon 
 economy

• Ensure proper governance 
 of energy data and policies

• Collect and report adequate 
 energy statistics and costs

• Perform energy projections 
 for the medium and long 
 term

• Implement, monitor, and 
 revise clean energy plans

• Adopt enabling policies in 
 industry, labour market, 
 social protection, education 
 and skills, and �nance

• Promote energy e�ciency 
 in all end-use sectors 
 (buildings, industry, 
 transport) by facilitating 
 investments and removing 
 �nancial barriers

• Promote water conservation 
 to reduce the energy needs 
 of water supply

• Understand socio-economic 
 aspects (e.g. poverty and 
 energy access) that a�ect 
 the adoption and acceptance 
 of energy saving measures

• Stimulate behavioural 
 change in the population 
 to promote energy 
 conservation; institutionalise 
 post-pandemic low-energy 
 lifestyles

• Promote electri�cation of 
 end-use sectors

• Invest in low-carbon 
 electricity and sector 
 coupling (e.g. waste heat 
 of power plants to be used 
 in industry and residential 
 heating/cooling)

• Enable infrastructure 
 investments (inter-
 connections, smart grids) 
 and institutional reforms 
 (�exible tari�s, energy 
 communities) to allow 
 increased penetration of 
 low-carbon electricity

• Exploit opportunities to 
 produce clean fuels 
 (including hydrogen) for 
 sectors hard to decarbonise 
 (e.g. cement and steel 
 industry, aviation, shipping)
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To achieve progress in this ambitious decarbonisation agenda, the importance of regional 
co-operation cannot be overstated. Co-ordinated actions like sharing and co-developing 
energy infrastructures and networks, facilitating technical exchanges and capacity-build-
ing activities and conducting regional integrated assessments are essential elements 
towards decarbonisation. The European Union’s model, although not fully transferable to 
EMME countries, can serve as a good example of a determined and consistent approach 
towards global climate stabilisation.

Finally, the report provides a policy toolkit for decarbonising energy systems. It com-
prises more than 30 possible interventions across the entire spectrum of public policies: 
regulations, institutional reforms, removal of investment barriers, green fiscal measures, 
infrastructure investments and information initiatives. Some tools are more relevant for 
some countries, while other policy instruments may be more suitable for others. Yet com-
mon features apply: satisfying a large portion of energy needs with zero-carbon electricity 
and heat; utilising the region’s natural resources to provide low- and zero-carbon fuels like 
synthetic hydrocarbons and hydrogen; improving energy efficiency in industry, buildings 
and transport and aligning the economic and research priorities of the countries with the 
strategic vision of a low-carbon future. 

Geography and climate make it imperative for EMME countries to address their com-
mon future in a co-ordinated manner. Policy makers can combine the available interna-
tional knowledge with regional resources to facilitate the transition to climate neutrality, 
which will improve the well-being of all people in the region.
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1. Scope 

The Eastern Mediterranean and Middle East (EMME) Climate Change Initiative (ECCI) is a 
response led by the Government of the Republic of Cyprus to the growing scientific evi-
dence that the extent of climate change and the severity of its consequences in the EMME 
region significantly exceed the global average. Recent studies from prominent institutions 
have classified the region as a global hotspot for climate change with particularly high 
vulnerability to its various impacts. Such research output, including from the Cyprus Insti-
tute (CyI) and its partners, has also provided important insights into the effects of climate 
change on water availability and agriculture, weather extremes, public health, ecosystems, 
tourism and humanitarian and security issues, including mass migration of environmental 
refugees. This is unquestionably of great concern not only to the EMME countries, but to 
the international community, especially Europe, considering the prospect of a humanitar-
ian crisis of unprecedented scale and exacerbating regional geopolitical instabilities in the 
region, which is home to nearly 500 million people.

In March 2019, the Council of Ministers of the Republic of Cyprus approved the ECCI, a 
governmental initiative for co-ordinating regional actions to ameliorate the impact of global 
warming across the Mediterranean as well as the development of a comprehensive plan to 
reduce greenhouse gas emissions, in line with the 2015 Paris climate accord. The initiative 
has been widely communicated to the countries and leadership of the EMME Region, to Euro-
pean Union (EU) Member States, to the United Nations and other international organisations.

The aim of the initiative is to engage EMME countries:

1. To establish a common understanding with reliable projections of the regional cli-
mate change processes and impacts, identify gaps in knowledge and propose ways 
to address them;

2. To identify pathways for the most effective, rapid and economical way to implement 
the Paris Agreement targets at a national level;

3. To develop a policy “toolkit” for the amelioration of climate change impacts on var-
ious sectors; and

4. To enhance regional co-operation and capacity building in the most sustainable 
way, promoting international mobility, sharing of good practices, developing joint 
educational programmes, advancing research and innovation and participating in 
joint ventures/projects to achieve the aforementioned goals.
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In the framework of the ECCI, the CyI has been delegated the responsibility of pursuing 
the first phase of the project: The articulation of comprehensive scientific foundations, and 
the subsequent development of a set of policy actions to be available to policy makers in 
order to achieve the aforementioned goals of the Initiative. The CyI and its partners are 
accomplishing this task in part through the work of a number of task forces with the fol-
lowing scientific foci:

1. The Physical Basis of Climate Change 

2. Energy Systems

3. The Built Environment 

4. Health

5. Water Resources

6. Agriculture and the Food Chain

7. Marine Environment/Resources

8. Education and Outreach

9. Migration

10. Tourism

11. Enabling Technologies

12. The Green Economy and Innovation

13. Cultural Heritage

Each task force, consisting of about 15 experts, shall collect and organise existing knowl-
edge in order to assess the situation, identify gaps in research and policy needs and 
provide a “toolkit” of possible actions to address the climate challenges in the region. The 
task forces will consider the climatic conditions, and socio-economic and socio-political 
realities of the involved countries, and lean on the accumulated climate knowledge created 
within, but also outside, the region. 

Each task force has been mandated to produce a thematic report (“white paper”) in its 
respective areas of scientific focus. The thematic reports of the task forces will feed into 
a comprehensive scientific report that will contain an overarching conclusion, as well as 
technologically mature and economically affordable solutions for addressing the impacts 
of climate change in different socio-economic sectors.
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2. Geographic setting 

This report focuses on the region of the Eastern Mediterranean and the Middle East 
(EMME), as illustrated by Figure 1. The socio-economic, cultural and political context varies 
considerably across the countries considered: Bahrain, Cyprus, Egypt, Greece, Iran, Iraq, 
Israel, Jordan, Kuwait, Lebanon, Oman, Palestine, Qatar, Saudi Arabia, Syria, Turkey and the 
United Arab Emirates (UAE). 

The EMME region has experienced rapid population growth in recent decades (Table 1), 
as the total number of people residing across the region has increased from 243 million in 
1990, to 360 million in 2010 and 409 million in 2017 [1]. The strongest population growth 
is observed in the Arabian Peninsula. During this time frame, the population of Saudi Ara-
bia more than doubled, in the United Arab Emirates it grew more than five times, while 
in Qatar it grew by a factor of six. At the other extreme, the Greek population has been 
the most stagnant in the region. In the next decade, the median projection of the United 
Nations for the region [1] estimates an additional population growth of 20% (i.e. 80 million) 
from 2017 to 2030. As such, the challenge of satisfying demand for energy services and 
achieving a reduction in greenhouse gas emissions, as envisioned by the Paris Agreement, 
becomes evident.

Figure 1. Countries included in the Climate Change Initiative
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Table 1 shows also that per capita income has improved significantly for most countries 
since 1990. However, the economic output of some of the countries in the region has only 
marginally improved or remained relatively constant in recent years. A few countries have 
experienced negative growth. Cyprus and Greece have been affected by financial crises 
and their aftermath in the period 200816, while Qatar has been affected by a diplomatic 
dispute with its neighbours. In June 2017, Bahrain, Egypt, the Maldives, Saudi Arabia, the 

Country

Population  
(thousands) [1]

GDP per capita  
(current USD) [4], [5]

1990 2010 2017 2030** 1990 2010 2017

Bahrain 496 1 241 1 494 2 013 8 529 20 722 23 715

Cyprus* 767 840 864 934 9 642 31 024 26 339

Egypt 56 134 82 761 96 443 120 832 766 2 645 2 441

Greece 10 226 10 888 10 569 9 917 9 600 26 918 18 883

Iran 56 366 73 763 80 674 92 664 2 214 6 603 5 628

Iraq 17 419 29 742 37 553 50 194 10 327 4 657 5 205

Israel 4 448 7 346 8 244 9 980 12 663 30 694 40 542

Jordan 3 566 7 262 9 786 10 655 1 167 3 690 4 163

Kuwait 2 095 2 992 4 056 4 747 8 795 38 577 29 760

Lebanon 2 803 4 953 6 819 6 195 1 013 7 757 7 838

Oman 1 812 3 041 4 666 5 936 6 448 19 281 15 130

Palestine 2 101 4 056 4 747 6 342 921 2 387 3 397

Qatar 476 1 856 2 725 3 327 15 454 67 403 61 264

Saudi Arabia 16 234 27 421 33 101 39 322 7 246 19 263 20 804

Syria 12 446 21 363 17 096 26 677 897 2 830 771

Turkey 53 922 72 327 81 116 89 158 2 794 10 672 10 514

United Arab Emirates 1 828 8 550 9 487 10 661 27 729 33 893 39 812

Total 242 961 360 401 409 441 489 553

* Population refers to the areas under control of the Republic of Cyprus.

** In order to keep the underlying assumptions constant across all countries, population projections for 2030 assume the medium variant sce-
nario from the UN’s latest World Population Prospects report [1], instead of using individual national projections. 

TABLE 1. Population (medium variant) and GDP trends in each of  
the countries in the EMME region
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United Arab Emirates and Yemen severed diplomatic ties with Qatar and implemented a 
variety of actions, such as refusing access to port to Qatari ships, restricting their airspace 
and expelling Qatari visitors [2]. Syria’s economic output has been drastically reduced due 
to the civil war in the country since 2011. Since many countries are major oil exporters, 
their economic output has also been directly affected by fluctuations in international oil 
prices. As gross domestic product (GDP) growth is expected to continue in the region in 
the long term [3], it is imperative to achieve a reduction in the energy and carbon intensi-
ties of GDP to be in line with global climate targets.

Despite contextual differences, there are commonalities that present challenges and offer 
opportunities with regard to climate change mitigation and adaptation. As discussed in 
subsequent sections in this report, the EMME region will be adversely affected by rising 
temperatures and declining precipitation due to climatic change. In a region where some 
nations are dependent on oil imports to satisfy their demand for energy services while 
oil-rich nations depend on oil exports to support fiscal stability, climate change mitigation 
efforts can have a significant economic impact. In this context, the availability of renewable 
energy resources and the potential for deployment of other low-carbon technologies offer 
sustainable development pathways, which can be pursued depending on country-specific 
conditions, resources and needs.
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3. Climate change in the region 

It is well established that climate change is one of the most significant challenges our 
planet faces. The atmospheric concentrations of greenhouse gases (GHG) have increased 
dramatically over the past few decades, and the international community decided to take 
measures in order to tackle the causes (mitigation) as well as the impacts (adaptation) 
of climate change. The Intergovernmental Panel on Climate Change (IPCC) assesses 
the state of the knowledge about global climate and provides policy-relevant information 
derived from this assessment. The most recent international climate accord is the Paris 
Agreement that was adopted in 2015, reflecting the will of the international community to 
take more drastic measures and set more ambitious targets towards the reduction of GHG 
emissions, aiming to keep the global temperature increase well below 2oC, and pursuing 
efforts to limit it to below 1.5oC above pre-industrial levels by 2100 [6].

Anthropogenic GHG emissions have several driving factors, including population size, eco-
nomic activity, lifestyle, energy use, land use patterns, technology choices and climate 
policy. In its Fifth Assessment Report, the IPCC has depicted four scenarios, the Rep-
resentative Concentration Pathways (RCPs), which are based on the evolution of these 
factors and are used for projections of global GHG emissions and atmospheric concentra-
tions, air pollutant emissions and land use. Specifically, these include a stringent mitigation 
scenario (RCP2.6), two intermediate scenarios (RCP4.5 and RCP6.0) and one scenario 
with very high GHG emissions (RCP8.5), as shown in Figure 2. Corresponding projections 
for the primary energy supply on a global scale are shown in Figure 3. 

Closer to the EMME – the focus of this report – Waha et  al. [9] depicted the tempera-
ture projections for the broader Middle East and North Africa (MENA) region for IPCC’s 
RCP2.6 and RCP8.5 scenarios, presented in Figure 4. Temperatures increased by 0.2oC 
per decade between 1960 and1990 and have continued on an even faster rate since then. 
Projections show a significant temperature increase up to 2100 in RCP8.5 and a marginal 
increase in RCP2.6; however, there are considerable uncertainty ranges for each of these. 
As shown in Figure 5, the strongest warming is projected to occur close to the Mediter-
ranean coast with Algeria, Libya and Egypt experiencing an increase of temperature by 
3oC until 2100. In the case of a 4oC global warming, a rise of up to 8oC is projected for 
the mean summer temperatures in Greece, Turkey, Saudi Arabia and Iraq by the end of the 
century, due to a simultaneous warming trend across the region. 
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FIGURE 2. Emission scenarios and resulting radiative forcing levels for the 
Representative Concentration Pathways (RCPs, lines) and associated categories  

used in the IPCC Fifth Assessment Report

Source: [7].

Note: Panels a to d show the global emissions of carbon dioxide (CO2), methane (CH4), nitrous oxide (N2O) and sulphur dioxide (SO2). Panel e 
shows CO2-eq concentration levels and future radiative forcing levels for the RCPs.

FIGURE 3. Evolution of global total primary energy supply (left) and  
oil consumption (middle) in each RCP, 2000-2100; and projected primary  

energy mix in each RCP, 2100 (right)

Source: [8].
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Bucchignani et al. [10] and Lange [11] have developed models showing similar projections, 
highlighting the increase of temperature and the reduction of precipitation in the region. 
Similarly, Zittis et al. [12] have developed regional climate projections for the Mediterranean 
Sea, with the results following the same pattern, i.e. increase of temperature and reduction 
of precipitation, as shown in Figure 6. 

FIGURE 4. Temperature projection anomalies for MENA land area  
compared to the baseline (1951–1980) for the multimodel mean (thick line) and 

individual models (thin lines) under RCP2.6 (2°C world) and  
RCP8.5 (4°C world) scenarios for the months of June-July-August 

Source: [9].

Note: The multimodel mean has been smoothed to give the climatological trend. 

FIGURE 5. Temperature increase projections (in degrees Celsius)  
for the scenarios RCP2.6 (left) and RCP 8.5 (right) in the months of  

June-July-August in 2071–2099 per grid cell

Source: [9].

Source: Turn Down the Heat - Confronting the New Climate Normal. World Bank Group, Washington, DC, 2014. ISBN: 978-1-4648-0437-3
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FIGURE 6. Projected time series of annual mean temperature anomalies (left)  
and projected precipitation anomalies (right), with respect to the  

reference period 1986-2005, for the historical and three RCP simulations  
(RCP2.6, RCP4.5 and RCP8.5) in the Southeast Mediterranean sub-region 

Source: [12].

Note: Thin lines denote individual ensemble members and thick lines a multimodel mean. Box plots indicate the minimum, 25th, 50th (median) and 
75th percentiles of the ensemble set distribution of 20-year mean anomalies (2081 2100). Vertical dashed lines indicate the last year (2005) of 
the historical simulation data. The sub-region is indicated in the title of each plot and depicted in the respective quadrant. 

Furthermore, despite the identified uncertainty in some areas of the region, climate change 
is expected to adversely affect precipitation, as shown in Figure 7. As discussed by Waha 
et al. [9] for a 2oC temperature increase, countries along the Mediterranean shore (Cyprus, 
Egypt, Greece, Israel, Lebanon, Syria, Turkey) will receive substantially less rain. How-
ever, the southern parts of the region may experience an increase in moisture due to a 
projected northward shift of the inter-tropical convergence zone. This part of the region 

FIGURE 7. The percentage change in winter (December January February, top)  
and summer (June-July-August, bottom) precipitation for scenarios RCP2.6 (left)  

and RCP8.5 (right) by 2071-2099 relative to 1951-1980
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is already under the influence of monsoon systems, particularly the southern Arabian 
Peninsula. Overall, the regions north of 25oN are projected to become relatively drier and 
regions to the south relatively wetter. Nevertheless, the absolute increase in precipitation 
in the southern region will be very small, considering the hyper-arid present-day climate 
conditions. 

The increase in temperature will lead to sea-level rise, which will be challenging for the 
region considering the geography of the area, i.e. the semi-enclosed nature of the Medi-
terranean and Red Sea basins. A median sea-level rise ranging between 0.35 metres (m) 
and 0.65 m is projected with a probability of 67% [9]. This will affect the population of 
coastal zones, which is expected to increase in the following decades. Floods and damage 
from extreme events, intrusion of saltwater into coastal aquifers and increased erosion 
are expected. The most severe impacts will be in Egypt, which is projected to lose 13% of 
its agricultural land. 

Climate change will also have impacts on agriculture and water. The EMME is a water-
scarce region in which most countries have limited renewable internal freshwater 
resources as low as 16 and 3 cubic metres (m3) per capita in the United Arab Emirates 
and Bahrain, respectively [13]. Considering these limitations and the scarcity of arable land, 
the effects of global warming on water and agriculture will be significant. For instance, it is 
anticipated that there will be a shift of vegetation and agricultural zones, shortened grow-
ing periods for wheat and a decline of crop yields. Livestock will likely be affected as well 
due to changes to the quality and quantity of available feed, increased heat and reduced 
drinking water [9]. In addition, climate change will have effects on human health with an 
increase in related diseases, human security and migration. Driven by global warming, 
people may also migrate to other areas, which can cause social unrest with potentially 
adverse impacts [14], [15].
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4.  Overview of the EMME  
energy system 

4.1. Supply and use of energy 
This section presents major trends in energy supply and demand in the countries of the 
EMME region, primarily based on statistics published by the International Energy Agency 
(IEA).

4.1.1. Energy supply 
As shown in Figure 8, oil has been the dominant energy source in the EMME region, 
followed by natural gas. Oil had the major share in the 1990s, but gradually the supply of 
natural gas has been increasing. In 2017 natural gas had a share of 50% in the primary 
energy supply mix, with oil following at 41%. All other sources have an approximate total of 
8% in the energy mix, with coal accounting for most of this share. It is evident that the use 
of carbon-neutral energy in the whole region is low, which underlines the need for policies 
to accelerate decarbonisation, as outlined later in this report. 

FIGURE 8. Total primary energy supply in the EMME region, 1990-2017

Source: [16].
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Figure 9 presents an area-specific description of the evolution of primary energy supply, 
outlining fuel shares in 1990 and 2017. Due to their sizable fossil fuel reserves, Bahrain, 
Oman, Qatar and Kuwait are dependent on natural gas and oil. A similar pattern can 
be seen for Saudi Arabia, which has a small contribution from other sources, such as 
renewables, biofuels and waste. Syria has a small contribution from coal and hydro, and 
essentially no other renewables. Oil and natural gas are also the dominant energy sources 
in the United Arab Emirates, with a small stake of coal, biofuels, waste and renewables 
in recent years, as it looks to increase the share of renewable energy. Cyprus on the 
other hand is heavily dependent on oil, with the share of renewables and biofuels steadily 
increasing in recent years, driven by efforts to reduce costs of energy services and to 
comply with relevant EU directives. A similar pattern is observed in Lebanon, which also 
has a contribution from coal, hydro, biofuels and renewables. In Egypt, oil and natural gas 
take the largest share; the country has substantial reserves, much larger than for other 
sources of energy, such as coal, hydro, renewables and biofuels. In Greece, oil has the 
largest share of primary energy supply, followed by coal, which is extracted locally and 
used primarily for electricity generation. However, coal use is steadily declining, as it is 
gradually being replaced by natural gas and renewable energy technologies, influenced 
by the relevant EU policy, as discussed later in the report. As a major oil producer, Iraq is 

FIGURE 9. Primary energy supply by source (% on the left axis) and  
total primary energy supply (white diamond in Mtoe on the right axis),  

by different geographical areas of the EMME region

Source: [16].

Note: European Union (EU) countries include Cyprus and Greece; Gulf Cooperation Council (GCC) countries include Bahrain, Kuwait, Oman, Qatar, 
Saudi Arabia and the United Arab Emirates; and Levant includes Egypt, Iraq, Israel, Jordan, Lebanon, Syria and Turkey. See Appendix for a more 
detailed graph including each individual EMME country.
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heavily dependent on oil, with a small share of natural gas, hydro and biofuels. In Iran, nat-
ural gas has been the dominant primary energy source since 2005, followed by oil; other 
sources such as coal, hydro, renewables, biofuels and nuclear energy make up a relatively 
small percentage of the energy mix. In Israel, oil has the largest share, with that of natural 
gas increasing sharply over the past years as a result of recent substantial offshore gas 
findings; coal makes a significant contribution as well, although this is declining, while 
other sources such as renewables, biofuels and hydro make a small contribution. A similar 
pattern regarding natural gas and oil can also be seen in Jordan. Turkey has a relatively 
diverse energy mix, with oil, natural gas and coal having the largest shares.

The degree of energy dependency differs greatly across countries of the EMME region. 
Figure 10 presents net energy exports by country, showing that most countries are net 
exporters of energy, due to the large oil and natural gas reserves in the region. Saudi Ara-
bia is the largest exporter, followed by the United Arab Emirates, Qatar, Kuwait, Iran, Iraq, 
Oman and Bahrain. On the other hand, some countries, which historically had minimal 
proven fossil fuel reserves, are net importers; Turkey is at the top of this list, followed by 
Greece, Israel, Jordan, Lebanon and Cyprus. Egypt and Syria were net energy exporters 
until 2010, and have been net importers since then. In Egypt, this is attributed to a sub-
stantial rise in demand for energy services domestically, while in Syria the ongoing civil 
war has had a negative impact on fossil fuel extraction and exports. 

FIGURE 10. Total net energy exports (left axis) and share of exports in comparison 
to the total primary energy supply (TPES) (right axis) by different geographical areas 

of the EMME region, 1990 and 2017

Source: [16]. 

Note: See Appendix for a more detailed graph including each individual EMME country. TPES expresses essentially the annual energy needs of 
a country.
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4.1.2. Energy use 
Near-universal access to modern energy services has enabled an increase in energy 
demand across the region in the past few decades. Most countries of the region have uni-
versal access to electricity, with the exception of Saudi Arabia, Iraq and Iran, which have an 
electrification rate of 99% [17]. In Syria, which was fully electrified as of 2006, access to 
electricity has now decreased to 86%, mainly affecting the rural population [18]. This can 
be attributed to the long civil war and associated damages to critical infrastructure. With 
regard to access to clean cooking, 1% of the population lack access in Iraq, Jordan, Leba-
non and Syria; 3% in Iran and 5% in Turkey, while no information is available for Palestine. 
All other countries of the region have universal access [17], [19]. 

Figure 11 presents the evolution of final energy demand in the EMME region. This almost 
tripled in less than 30 years. The contribution of the main economic sectors to energy 
needs remained essentially unchanged during this period; industry and transport each 
were responsible for about 30% of final energy use in 2017, with the residential sector 
accounting for about 20%.

Final energy demand by sector is also presented by area in Figure 12, for the years 1990 
and 2017. Despite the diversity of the countries of the region, sectoral trends are similar, 
with industry, transport and residential sectors being dominant everywhere. In Bahrain, 
Qatar, Iran, Israel, Kuwait, Oman and Saudi Arabia the non-energy use of fuels also has 
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Source: [16].
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a large share, which indicates a strong petrochemical industry. The commercial sector’s 
share of final energy demand is pronounced in Cyprus, Bahrain, Israel, Oman, Greece and 
Turkey, where tourism, financial services and other relevant economic activities drive the 
economy. Agriculture, forestry and fishing account for a small share of final energy use in 
all countries, as the energy intensity of these sectors is low, despite their importance in 
some of the economies of the region.

4.2. Energy carrier trends and outlook 
4.2.1. Oil 
The EMME region is the biggest producer of oil in the world, accounting for approximately 
34% of global production in 2017 (Table 2). The largest producer is Saudi Arabia, responsi-
ble for the production of 592 million tonnes of oil equivalent (Mtoe), corresponding to 12.5% 
of the global production, over two times higher than Iran, which is the second largest with 
a 5.5% share. Iraq, Kuwait, Qatar and the United Arab Emirates have also a considerable 
share in global production, while Egypt, Oman and Syria are much smaller producers. It is 
noted that Syria’s oil has dropped dramatically since 2010 due to the ongoing conflict. The 
countries of the region have the largest oil reserves in the world (Table 3) with 48% of 
global proven reserves. Saudi Arabia alone has 17.2% of global reserves; this is the largest 

FIGURE 12. Share of sectoral demand in total final energy demand (left axis in 
%) and total final energy demand (diamond on the right axis in Mtoe) for different 

geographical areas of the EMME region, 1990 and 2017

Source: [16]. 

Note: See Appendix for a more detailed graph including each individual EMME country.
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share in the region and the second 
largest in the world. These reserves 
are about twice as large as those of 
Iran and Iraq and three times larger 
than those of Kuwait and the United 
Arab Emirates.

4.2.1.1. Oil market outlook 
Despite international efforts to move 
away from fossil fuels, the Reference 
Scenario of the Energy Information 
Administration of the U.S. Department 
of Energy projects an increase of 20% 
in the consumption of crude oil and 

petroleum products between 2018 and 2050, driven by a 45% growth in consumption in 
countries that are not part of the Organisation for Economic Co-operation and Develop-
ment [21]. This scenario expects that the Middle East will remain as the top oil-producing 
region, with its production increasing by 35%, from 1 580 Mtoe in 2018 to 1 770 Mtoe in 
2040. Similarly, the IEA’s Stated Policies Scenario projects that global oil demand will 
increase by 9.8% from 4 820 Mtoe in 2018 to 5 300 Mtoe in 2040; during the same time 
frame, oil demand in the Middle East is expected to grow by 36% [3]. The same scenario 
anticipates that increasing global demand is expected to drive the production of crude oil 
in EMME countries upwards (Table 4), while it assumes that in 2040 approximately 58% 
of global conventional crude oil production will originate from new fields that are yet to be 
developed or found. 

Country 2010 2011 2012 2013 2014 2015 2016 2017

Share 
2017 
(%)

Egypt 36 36 36 35 36 36 34 33 0.7

Iran 220 222 190 180 185 192 228 250 5.5

Iraq 123 138 153 154 161 198 220 226 5.5

Kuwait 127 145 158 156 154 152 156 149 3.3

Oman 43 44 46 47 47 49 50 48 1.2

Qatar 81 91 96 99 98 96 96 93 1.7

Saudi Arabia 491 552 579 567 573 597 618 592 12.5

Syria 19 18 9 3 2 1 1 1 0.02

United Arab Emirates 146 164 171 178 179 194 201 195 4.0

TABLE 2. Oil production (Mtoe) in the EMME region, 2010-2017

Source: [20].

Country
At end of 

1999
At end of 
2019 (%)

Share of 
global 

reserves 
in 2019

Egypt 514 419 0.2

Iran 12 699 21 224 9.0

Iraq 15 345 19 781 8.4

Kuwait 13 163 13 845 5.9

Oman 783 733 0.3

Qatar 1 787 3 443 1.5

Saudi Arabia 35 844 40 590 17.2

Syria 314 341 0.1

United Arab Emirates 13 340 13 340 5.6

TABLE 3. Major proven oil reserves in Mtoe

Source: [20].
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The projected growth in demand 
and production will lead to signif-
icant requirements for infrastruc-
ture investments. For instance, 
the refining capacity in the Middle 
East is projected to increase from 
460  Mtoe in 2018 to 630  Mtoe by 
2040, requiring cumulative invest-
ments of USD  140  billion for the 
period 201940 [3]. Oil transport 
infrastructure investments in the 
region are estimated at $183 billion for the same period.

Despite the projected increase in global oil demand in the aforementioned Stated Poli-
cies Scenario, a separate scenario that is in line with the Paris Agreement goals has an 
opposite trajectory: the IEA’s Sustainable Development Scenario estimates a reduction in 
the world’s oil demand of 10% by 2030 and 31% by 2040 as compared to 2018 [3]. This 
can have significant repercussions for countries in the region that rely on hydrocarbon 
export revenues to sustain their economies (Table 5). The fiscal balance in certain coun-
tries is heavily dependent on hydro-
carbon revenues: the contribution of 
these revenues to overall fiscal rev-
enues reached 90% in Kuwait, 75% 
in Qatar and 67% in Saudi Arabia in 
2017 [22]. Additionally, hydrocarbon 
activities have a direct effect on local 
labour markets, while they are also 
linked to nonhydrocarbon sectors 
of the economy, such as construc-
tion, chemical or mining industries. It 
is thus evident that climate change 
mitigation efforts and adoption of 
low-carbon technologies can sub-
stantially affect hydrocarbon exporting economies of the region. In the past, economic 
diversification programmes drafted in response to oil price fluctuations were dropped 
following upswings in international oil prices [23]. However, the pursuit of existing diversi-
fication strategies following the 2014 oil price drop should continue, in order to address the 

Country 2018 2030 2040

Iran 229 204 224

Iraq 234 289 324

Kuwait 154 159 159

Qatar 100 115 139

Saudi Arabia 617 642 652

United Arab Emirates 189 204 219

Total 1 523 1 613 1 718

TABLE 4. Oil production (Mtoe) in key EMME 
countries in IEA’s Stated Policies Scenario

Source: [3].

TABLE 5. Contribution of oil and gas to GDP

Source: [26].

Country Oil and gas rents 
as a share of 

GDP (%) in 2016

Fuel exports in 
2016 (million 
current USD)

Bahrain 19.9 5 756

Egypt 3.2 4 043

Iran 2.6 47 636

Iraq 30.6 49 137

Kuwait 13.0 42 932

Oman 32.6 22 543

Qatar 19.8 52 620

Saudi Arabia 15.3 142 088

United Arab Emirates 11.4 103 989



18 | Report of the Task Force on Energy Systems

risks posed by a decline in hydrocarbon demand linked to global decarbonisation efforts 
[22]. A relevant study has indicated that there is considerable risk of stranded crude oil 
assets in the Middle East [24], which has to be accounted for in national planning, given the 
importance of the oil industry in many countries of the region. 

The agreements of the Organization of the Petroleum Exporting Countries (OPEC) on reg-
ulating oil production in response to global oil demand fluctuations have a direct effect on 
international oil prices, and hence on hydrocarbon export revenues. A recent example is 
the agreement between OPEC and non-OPEC countries to reduce global supplies by 10%, 
reached during an early lockdown triggered by the COVID-19 pandemic [25]. 

4.2.2. Gas 
The region is the third-largest producer of natural gas in the world. Iran leads with 
206 Mtoe in 2018, a share of 6.2% of global production, followed by Qatar with 4.5% 
and Egypt with 1.5% (Table 6). However, the region has the biggest reserves in the world 
(Table 7), accounting for approximately 39% of global proven reserves, with Iran and Qatar 
holding 16.2% and 12.5%, respectively. The United Arab Emirates and Saudi Arabia follow 
with 3% of the global total, while the other countries have smaller shares. Israel is the 
only new entrant in the list of countries with proven reserves for 2018, due to the recent 
discovery of gas in the fields of Tamar and Leviathan. Other discoveries have been made 
in the Levantine basin, such as new fields in Cyprus, Israel and Egypt, with the companies 
involved still trying to assess the findings. In 2015 the Zohr field was discovered in Egypt’s 
Exclusive Economic Zone, one of the largest ever discoveries, with more than 720 Mtoe of 
gas in place; its exploitation began in 2017 [27].

TABLE 6. Natural gas production (Mtoe) in the MENA region, 2010-2018

Country 2010 2011 2012 2013 2014 2015 2016 2017 2018

Share 
2018 
(%)

Bahrain 11 11 11 12 13 13 12 12 13 0.4

Egypt 51 51 50 46 40 37 35 42 50 1.5

Iran 124 130 135 135 151 158 171 189 206 6.2

Iraq 6 5 5 6 6 6 9 9 11 0.3

Kuwait 10 11 13 13 12 14 14 14 15 0.5

Oman 22 23 24 26 25 26 27 28 31 0.9

Qatar 106 129 140 145 146 151 149 148 151 4.5

Saudi Arabia 72 75 81 82 84 85 91 94 96 2.9

Syria 7 6 5 4 4 4 3 3 3 0.1

United Arab Emirates 43 44 45 46 45 50 52 53 56 1.7

Source: [20].



4. Overview of the EMME energy program | 19

Even though natural gas is traded 
within the region, the bulk of the 
traded quantities is exported by 
Qatar outside the region (Table 8). 
Major importing economies within 
the EMME region are the United 
Arab Emirates, which imports gas 
from Qatar via a pipeline, and Tur-
key, which imports pipelined gas 
from Iran and liquified natural gas 
(LNG) shipments from Qatar [20].

4.2.2.1. Gas market outlook 
Partly driven by the recent discov-
eries in offshore gas reserves in 
the Eastern Mediterranean, several 
EMME countries are planning to 
increase the share of natural gas in their energy mix. As an indicator of what is expected 
in the region, IEA’s Stated Policies Scenario projects that natural gas demand in the Middle 
East will increase from 460 Mtoe in 2018 to 555 Mtoe in 2030 and 695 Mtoe in 2040 [3]. 
The Reference Scenario of the Energy Information Administration foresees an increase 
in global natural gas consumption of more than 40% from 2018 to 2050 [21]; as a major 
exporting region, gas production in the Middle East is projected to increase by 70% over 
the same time frame. Such increases in demand and supply require relevant infrastructure 
investments. 

Country
At end of 

1999
At end of 

2019

Share of 
global 

reserves in 
2019

Bahrain  248 66 < 0.1%

Egypt  1 012 1 838 1.1%

Iran  20 307 27 535 16.1%

Iraq  2 684 3 047 1.8%

Israel  2 399 0.2%

Kuwait  1 211 1 458 0.9%

Oman  673 573 0.3%

Qatar  9 931 21 226 12.4%

Saudi Arabia  5 021 5 147 3.0%

Syria  195 231 0.1%

United Arab Emirates  5 027 5 107 3.0%

TABLE 7. Natural gas proved reserves (Mtoe)

Source: [20].

To From

Country Egypt Iran Oman Qatar
United  

Arab Emirates

Egypt - - - - -

Kuwait 0.1 - 0.9 2.3 -

Turkey 0.4 6.4 - 2.2 -

United Arab Emirates 0.1 - 0.1 16.8 -

Other Middle East - 7.9 0.1 1.8 -

Rest of world 3.3 0.3 11.0 87.5 6.6

Total 3.9 14.6 12.1 110.6 6.6

Source: [20].

TABLE 8. Major natural gas quantities (in Mtoe) traded by EMME countries in  
2018 within the region and beyond via LNG shipments and pipelines



20 | Report of the Task Force on Energy Systems

Regional trade of gas could assist in satisfying the growing demand for gas in the region. 
Despite the considerable reserves available in several countries, exports of gas from the 
region are primarily directed beyond the region; major exceptions are gas exports from 
Qatar to Oman and the United Arab Emirates, via the Dolphin pipeline, and from Iran to 
Turkey [28]. The Arab Gas Pipeline has been used in the past to export gas from Egypt 
to Israel, Jordan, Lebanon and Syria, but its operation has been repeatedly disrupted by 
sabotage [29]. 

Despite the low exchange of pipelined gas within the region, demand for LNG is increas-
ing, especially in the energy plans of Bahrain, Kuwait and the United Arab Emirates [28].  
Similarly, until domestic offshore natural gas production commences, Cyprus seeks to 
diversify its energy mix by commencing imports of LNG from the region or beyond, ena-
bled by the planned development of a floating storage and regasification unit, which is 
expected to be fully operational by mid-2022 [30]. In addition, Greece continues to invest 
in major gas infrastructure, including the increase in capacity of the LNG regasification 
terminal at Revithoussa and implementation or completion of several international gas 
pipeline projects [31].

Offshore gas from recent discoveries in the Levantine area and the Eastern Mediterranean 
could provide export opportunities to continental Europe. For instance, the EastMed pipe-
line, which is a recognised project of common interest, aims to connect the offshore gas 
finds in the area to Cyprus, Greece (through Crete) and eventually to Italy via the proposed 
Poseidon pipeline [32]. In January 2020, the leaders of Cyprus, Greece and Israel signed 
a deal for the construction of the 1 900 kilometre (km) EastMed gas pipeline [33], but the 
timeline for its construction and the availability of required funding remain unclear. 

The COVID-19 pandemic has put a temporary halt to hydrocarbon exploration activities 
in the region. The recent collapse of oil and gas prices has created market instability 
with long-lasting impacts that are still unclear. Cumulative oil and gas supply investment 
requirements in the Middle East are projected at more than USD  2.7  trillion, of which 
upstream oil and gas activities require USD 2.1 trillion for the period 201940 [3]. By the 
time of this writing, the financial viability of these investments is uncertain. Given global 
decarbonisation efforts, the risk of stranded assets from such infrastructure investments 
should be considered in national planning efforts. The risk of stranded natural gas assets 
exists, even though at a lower level than for crude oil [24]. 
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4.2.3. Renewables 
4.2.3.1. Renewable electricity trends 
The electricity sector in EMME countries is undergoing considerable changes in its gen-
eration portfolio towards renewable energy sources. In the previous decade, EMME coun-
tries doubled their installed capacity of renewable electricity, growing from 38 gigawatts 
(GW) in 2010 to 83 GW in 2019 [34]. This growth indicates an increasing trend in the 
adoption of renewables in the electricity sector at around 5 GW per year.

Hydropower1 accounted for almost 40% of the decade-long growth in renewables for 
the region, increasing from 34 GW in 2010 to 51 GW in 2019, followed closely by solar 
energy, which increased by 16 GW during the same time frame (see top part of Figure 13). 
In fact, solar capacity additions overtook other renewables in the last few years. While 

1. Excluding pumped storage.

FIGURE 13. Renewable electricity capacity (top) and generation (bottom) trends, 
2010-2018

Source: IRENA Renewable Energy Statistics 2020 [34].
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solar power accounted for 8% of additions in 2015, it reached an all-time high of 63% 
of additions in 2019, driven by the substantial cost reductions experienced over the last 
decade [35]. Wind capacity increased by 10 GW during the decade; although at a smaller 
rate than solar power additions, wind capacity grew steadily in the region. Turkey, Iran 
and Greece together accounted for more than 80% of all renewable electricity capacity 
in 2019. According to the International Renewable Energy Agency (IRENA) statistics [34], 
Turkey alone has more than half of the installed capacity among EMME countries.

Even though renewable electricity capacity increased by 100% from 38 GW in 2010 to 
76 GW in 2018, total generation from these technologies increased by 58% during the 
same period; from 99 terawatt hours (TWh) in 2010 to 156 TWh in 2018 (bottom part of 
Figure 13). This is attributed to the fact that renewable energy technologies with low-ca-
pacity factors, particularly solar photovoltaic (PV) and wind, are those that have primarily 
been added to the system. Additionally, hydropower electricity generation could vary con-
siderably, depending on many factors like droughts, prolonged turbine maintenance and 
water management strategies, among others. In 2014, hydropower output reduced signif-
icantly in Turkey, Greece, Iraq and Lebanon, which can be attributed to drier conditions. 
Hydropower electricity generation in Syria dropped substantially from 2015 onward as a 
result of the ongoing civil war. 

Integration of renewable energy technologies is quite low in the region (Figure 14). 
Despite the aforementioned doubling in installed capacity of renewable electricity during 

FIGURE 14. Renewable electricity capacity share in EMME countries  
(in 2019, average 17%)

Source: IRENA Renewable Energy Statistics 2020 [34].
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the decade-long growth of renewables, renewable capacity accounts for 17% of total 
installed capacity in EMME countries. This is a marginal increase of 4 percentage points 
since 2010, signalling that non-renewables maintained their dominant share of electricity- 
generating capacity [34]. The region has considerable potential for renewable power and 
collaboration. Particularly, countries with higher renewable capacity than average (Fig-
ure 14) could provide key recommendations and best practices to the region to develop a 
renewables-heavy electricity grid.

4.2.3.2. Renewable energy supply 
EMME countries produced around 33 Mtoe of renewable energy in 2017 [36], a mere 1.4% 
of the total primary energy supply in these countries. The significant importance of fossil 
fuels, representing over 97% of primary supply, has created a lock-in situation and path 
dependency for fossil fuels, presenting a challenge in the integration of renewables in the 
region [37]. 

One of the links between renewable energy supply and demand is the direct use of heat 
from renewables, either with solar thermal energy or geothermal energy. Approximately 
10% of the harvested renewable energy in the EMME region was used as direct heat in 
2017. Specifically, Cyprus, Greece, Israel, Lebanon and Turkey consumed around 3.5 Mtoe 
of direct renewable heat. These countries generated 1.6 Mtoe of solar thermal heat, out 
of which around 80% is attributed to residential solar water heaters. Turkey, Greece and 
Cyprus also generated 1.9 Mtoe of direct heat from geothermal energy, which is mainly 
used in households and agriculture.

4.2.3.3. Renewable electricity costs
Global costs of renewable generation technologies keep decreasing. IRENA reports that 
the cost of electricity decreased by between 1% and 26% for different renewable energy 
technologies from 2017 to 2018, becoming the lowest-cost source of new power gener-
ation [35], when system integration costs are not considered. Cost reductions for solar 
and wind power technologies are set to continue beyond 2020. Nonetheless, renewable 
energy technologies remain more capital intensive than fossilfuel technologies, increasing 
the relevant risk for investors, especially in developing and emerging economies [38], and 
affecting the rate at which such investments take place. 

Reductions in wind costs have been driven by lower technology costs and improved siting 
of wind farms. Improved solar costs are mainly driven by reductions in the price of solar 
panels and reduced installation and operation costs, while they are also directly affected 
by the relevant policy environment, discussed in more detail in Section 5. In Saudi Ara-
bia, there was a decrease of 62% in the cost of solar PV modules in the 201318 period, 
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reaching an all-time low of around USD 1 267 per kilowatt (kW) for utility-scale projects. 
Turkey, similarly, reached around USD 1 206 per kW in 2018. For both countries, about 
one-third of the costs are related to soft costs like margin and financing, and half are 
related to hardware costs such as modules, inverters, racking and mounting, and grid con-
nection costs. As the global cost of this hardware declines, countries in the EMME region 
will also be able to install cheaper systems in the future.

4.2.3.4. Renewable energy outlook for the EMME region 
The ambition of most EMME countries is to increase the penetration of renewables in the 
coming years. Most of these countries have specified renewable energy targets that will 
represent, if implemented, a steep incline in their renewable generation from electricity 
systems that are currently based mostly on non-renewable energy sources. In the region, 
most renewable energy projects have been utility scale, especially in countries of the Ara-
bian Gulf [39]. Yet, distributed generation could become increasingly dominant in the com-
ing years through auto-producing industries, and commercial and residential buildings. 
Such developments would likely require adaptation of utility tariffs, incentive schemes for 
auto-producers and long-term policies to liberalise regional electricity market structures. 
Further information about renewable energy targets and policy options is provided in 
Section 5.

Intermittency of renewable energy technologies can be addressed by coupling variable 
electricity generation with desalination, thus tackling the water scarcity issue of a large 
part of the region. It can also be coupled with hydrogen production, which can be used, for 
instance, as fuel for long-haul road freight, shipping and aviation or for high-temperature 
heat generation in industry [40]. With regards to hydrogen, availability of abundant solar 
resources allows for low-cost production; the relevant cost of renewable electrolysis in the 
region has been estimated at USD 1.8/kilogramme (kg) of hydrogen compared to USD 3.1/
kg in Europe and USD 4.1/kg in Japan [41]. The relative proximity of the region to these 
markets allows for a gradual substitution of the current fossil fuel exports with hydrogen 
exports. 

4.2.4. Nuclear 
4.2.4.1. The global context 
Nuclear power continues to provide a significant share of the world’s electricity supply. 
At the end of 2019, 442  operating reactors provided 392  gigawatts electrical  (GWe) of 
capacity [42] across 31 different countries, producing 2 563 TWh, corresponding to about 
10% of the world’s electrical supply. Demand for new nuclear power remains strong with 
54 reactors currently under construction, with a combined net capacity of 57.4 GWe [43]. 
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Most of the new builds are in China (10.6 GWe), India (4.8 GWe) and Russia (4.5 GWe), but 
that total also includes some new entrant countries that have not operated nuclear power 
yet, such as Bangladesh (2.2 GWe), Belarus (2.2 GWe), Turkey (4.8 GWe) and the United 
Arab Emirates (5.4 GWe). These data reveal that the centre for reliance on nuclear power 
is shifting from North America and Europe to Asia and Eastern Europe. 

While the number of operating units increased significantly from 1960, when global capac-
ity was just 1.1 GWe, it reached 318 GWe by 1990, after which the rate of capacity increase 
has slowed down. By July 2020, 389 GWe were in operation. Even though new nuclear 
reactors become operational, shutdowns affect the global total capacity. There are several 
reasons for these shutdowns: national phase-out policies, safety concerns, plant econom-
ics and end of operational lifetimes.

The nuclear industry and research and development (R&D) centres are active in improving 
the designs of the main large nuclear power plants (NPPs), but also in developing small 
modular reactors (SMRs) and using nuclear plants for co-generation purposes. SMRs 
have been part of the nuclear power R&D programme for several decades now and range 
in output from 70 to 300 megawatts electrical (MWe). There are several potential bene-
fits of SMRs. A general trend towards prefabricating the plants in the production facility 
minimises the installation time on site. This leads to lower costs and reduced times for 
commissioning and decommissioning. Further, most designs offer improved safety fea-
tures, such as through lower core inventories. Modular reactors are associated with lower 
capital exposure per unit, thus making them easier to finance. Such smaller units may also 
become more attractive to countries with relatively small electricity systems. Despite these 
advances, the main challenges associated with NPPs remain public acceptability, spent 
fuel management and financing.

Coupling NPPs (and SMRs in particular) with sub-systems for other, non-electric appli-
cations is also gaining attention. Prominent among these is the provision of desalination, 
either using rejected heat for thermal processes, or using established electricity-based 
techniques such as reverse osmosis (RO). Hydrogen production using nuclear power 
could also be a promising option, as a way to generate liquid fuel carriers that may become 
important in global decarbonisation efforts (e.g. see [44][46]). RO or electrolytic hydrogen 
production during off-peak demand periods would allow NPPs to operate as a baseload 
continuously, as both non-electric by-products could be stored more easily than electricity.

4.2.4.2. Nuclear power in the EMME region 
As mentioned above, nuclear power is declining in Western Europe, but there are emerg-
ing plans to build new plants in parts of Asia (Figure 15). The EMME region has three 
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countries with NPPs already under construction: the United Arab Emirates (with three), 
Turkey (with three) and Iran (with one) [43].

The United Arab Emirates firmly decided in 2009 to proceed with the building of an NPP, 
and invited expressions of interest, answered by nine companies. A consortium won the 
bid at a value of around USD 24.4 billion [47]. The plant (Barakah nuclear power plant) 
started producing electricity in August 2020, with Unit 1 finished and now connected to 
the transmission grid, while the other three units are nearing completion and expected to 
enter commercial operation by 2024. This is the first NPP in the Arab world.

Turkey has developed plans in line with three considerations: security of supply, indige-
nous production and potential projections of the foreseeable domestic market. In line with 
these, the country has considered three sites for nuclear power development: at Akkuyu 
on the south coast of the country, at Sinop in the north and Igneada in the northwest. 
Of these, the plant at Akkuyu is the most developed. After several delays, the plant was 
granted a construction license on 2 April 2018 and is expected to start operation in 2023. 
Four large units of 1.1 GWe each are expected to be built on that site with an estimated cost 
of USD 20 billion. 

Iran’s interest in nuclear technology dates to the 1950s, when it received technical assis-
tance under the U.S. Atoms for Peace programme. While this assistance ended with the 
1979 Iranian Revolution, Iran remained interested in nuclear technology and developed 
an extensive nuclear fuel cycle, including sophisticated enrichment capabilities, which 
became the subject of intense international negotiations and sanctions between 2002 and 
2015. Iran operates a single 0.9 GWe NPP in Busheher, which started construction in the 

FIGURE 15. Total number of nuclear reactors under construction, by region

Source: [43].

Note: Out of the 51 in total, 13 are constructed in the Middle East and South Asia, and 7 out of those are in the countries examined in this report 
(3 in the United Arab Emirates, 3 in Turkey and 1 in Iran). All of these reactors are rated at about 1 GWe each. 
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1970s in collaboration with Germany but faced numerous delays and difficulties (including 
bombing of the site during the Iraq-Iran war). After more than two decades of suspended 
construction, Russia took over the completion of the plant. The facility was connected to 
the grid in 2011 and started commercial operations in 2013. There are plans to expand the 
site using four additional Russian-made reactors, with a schedule of completion within the 
next decade.

Establishment of a nuclear-free weapons zone in the region, abiding with all international 
treaties, especially the Treaty on the Non-Proliferation of Nuclear Weapons (NPT), would 
be an important prerequisite for the promotion of widespread peaceful nuclear energy 
development in the region and would reduce concerns regarding nuclear weapons prolif-
eration. Abiding with the provisions of the NPT [48] is essential for the transfer of nuclear 
power technology to EMME countries that wish to develop nuclear power facilities. 

More detailed information about the evolution of nuclear power utilisation in each country 
of the EMME region is provided in the Appendix. 

4.2.4.3. Nuclear energy outlook and policy drivers 
Several challenges affect nuclear power’s outlook. High upfront investment costs, a poor 
track record of unit commissioning on schedule and within budget, and long amortisation 
periods pose financial risks to potential investors. Costly spent fuel management along 
with public concerns about safety and security present additional obstacles. 

Although advanced nuclear technologies hold the promise of low-carbon electricity nec-
essary to combat climate change, much more must be done if these technologies are to be 
widely adopted by the market. Deploying the next generation of reactors will require spe-
cific and significant evolutions – making nuclear power’s GHG emission benefits apparent 
to investors, a firm policy commitment with regard to GHG emission reductions and asso-
ciated nuclear power development; an innovative, effective international regulatory system 
and a bold public-private financial partnership.

Government, political and public support would be essential for new nuclear energy tech-
nologies, as the level of support offered to date in the EMME region is not adequate to help 
these technologies cross from R&D to demonstration and deployment. The global regu-
latory framework must be strengthened if nuclear power is to continue being a provider 
of low-carbon energy. Stronger public confidence through enhanced safety and security 
measures would also be essential. Governments, international institutions, the nuclear 
industry and civil society need to work together to create effective, credible and rapid gov-
ernance responses to these new realities. International co-operation is vitally important 
in this regard. 
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Economic efficiency coupled with enhanced safety will be major determining factors for 
these new technologies and may make advanced nuclear plants competitive with natural 
gas-power plants. In addition, nuclear plants that can offer base-load electricity coupled 
with the capability to switch to load-following or peaking power modes can further differ-
entiate themselves in the marketplace as they will be able to operate in an environment of 
increased stochastic power generation caused by variable renewable sources.

4.3. Alignment of EMME energy systems with global  
climate goals 
4.3.1. The importance of energy-related greenhouse gas emissions 
Figure 16 illustrates the evolution of GHG emissions in the EMME region for the period 
19902016. Similar to global trends, the energy system is responsible for more than 
three-quarters of GHGs emitted in the atmosphere. 

Emissions from the energy system are presented for selected countries and regions in 
Figure 17, for the years 1990 and 2016. In line with demographic and economic trends, 
emissions of the energy system have been increasing in all countries with the exception of 
Greece and Cyprus, which experienced economic recessions during the latter part of the 
period, and Syria due to the ongoing civil war. In almost all countries, power generation 
and transportation are the sectors with the largest share of emissions, followed by build-
ings and manufacturing. In some countries, such as Saudi Arabia, Qatar, the United Arab 
Emirates, Kuwait, Oman and Turkey, manufacturing makes a significant contribution due to 
the relatively high economic output of carbon-intensive industries.

FIGURE 16. Evolution of GHG emissions in the EMME region, 1990-2016

Source: CAIT [49].
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4.3.2. Greenhouse gas emission projections 
Recent IPCC assessments indicate that global carbon dioxide (CO2) emissions should 
decrease by about 25% from 2010 levels by 2030 (1030% inter-quartile range) and reach 
net zero by 2070 (206580 inter-quartile range) to limit global temperature rise to 2oC rel-
ative to preindustrial levels [50]. Keeping in mind the inherent uncertainty in climate pro-
jections, to achieve no or limited overshoot of 1.5oC, a 45% CO2 emission decrease from 
2010 levels is required by 2030 (4060% inter-quartile range), while emissions should 
drop to net zero by around 2050 (204555 inter-quartile range). However, projections 
from major economies in the EMME region clearly indicate an opposite trend. 

The current energy policy framework of the two G20 member countries in the region, 
Saudi Arabia and Turkey, is estimated to lead to an increase in GHG emissions of 16% and 
63%, respectively, by 2030 as compared to 2010 levels [51]. Similarly, the unconditional 
Nationally Determined Contribution (NDC) targets of the two countries could lead to an emis-
sions rise of 14% in Saudi Arabia and 132% in Turkey during the same time frame. Other 
countries estimate modest reductions; for example, Israel expects a reduction of 9% accord-
ing to its NDC pledge [52]. On the other hand, the EU Member States in the region are on 
track to meet the EU and global climate targets. In the National Energy and Climate Plans 

FIGURE 17. Sectoral breakdown (left axis) and total energy-related GHG emissions 
(right axis) for different geographical areas of the EMME region, 1990 and 2016
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submitted by Greece, a 50% reduction in GHG emissions is envisioned by 2030 in compar-
ison to 2010 levels [31]; lower demand for energy services due to the economic crisis of the 
past decade helps the country stay on track to meet this target. Similarly, the planned policies 
and measures of Cyprus are expected to achieve a reduction of 2027% in GHG emissions by 
2030 compared to 2010 levels [30]; further reductions are needed to achieve the specified 
national target for 2030, which can be achieved with additional measures under considera-
tion. EU Member States will further strengthen their decarbonisation policies in the coming 
years, in view of the proposal tabled by the European Commission in September 2020 to 
substantially increase the ambition of GHG emission reductions up to 2050, on the road to 
achieving climate neutrality in 2050 [53]. This 
is in line with the EU Green Deal, the major ini-
tiative for a low-carbon and resource-efficient 
European economy, which was adopted by the 
leaders of EU Member States in December 2019.

Quantified GHG emission targets are not avail-
able for all countries of the region; hence it is 
difficult to provide an overall planned regional 
trajectory of emission pathways. Quantitative 
information on NDCs was available for Cyprus, 
Greece, Israel, Lebanon, Oman, Palestine and 
Saudi  Arabia during the time of this writing, 
whereas it was unclear for Jordan and not 
available for Bahrain, Egypt, Kuwait, Qatar, 
Syria and the United Arab Emirates. Iran, Iraq 
and Turkey have declared quantitative emission 
reduction targets in their Intended Nationally 
Determined Contributions (INDCs) but have not 
yet ratified the Paris Agreement. 

Despite this uncertainty, it is instructive to 
observe per capita carbon emissions in each 
country and compare them with the required 
level in order to stabilise the global climate 
according to the Paris Agreement. This is illus-
trated in Table 9: with the exception of Pales-
tine and Syria, all other EMME economies have 

Country

Emissions  
per capita 

(tonnes CO2)

Bahrain 19.80

Cyprus 6.30

Egypt 2.43

Greece 7.02

Iran 8.81

Iraq 5.31

Israel 7.67

Jordan 2.42

Kuwait 23.70

Lebanon 3.53

Oman 13.93

Palestine 0.66

Qatar 37.97

Saudi Arabia 18.43

Syria 1.67

Turkey 5.20

UAE 21.35

2018 World average 4.79

2030 World 2oC target 2.91

2030 World 1.5oC target 2.13

Source: [50], [54], [55].

TABLE 9. Carbon dioxide emissions 
per capita by EMME country in 2018 
compared to world average levels, 
and global average levels in 2030 

required to meet the goals of  
climate stabilisation at 2o and 1.5o 

above pre-industrial levels
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higher emissions per capita compared to the world average today, and much higher emis-
sions compared to what is necessary to stabilise the global climate. Trends of the past, 
as depicted in Figure 16, are unlikely to change in the coming decades in the absence of 
strong policies. Apart from EU Member Countries Cyprus and Greece, which will have 
EU-wide commitments to reduce their emissions considerably by 2030 and 2050, as 
well as Israel, all other countries are likely to experience increases in emissions per cap-
ita under business-as-usual conditions in the future. This will further enlarge the gap 
between business-as-usual developments in the region and what is necessary to stabilise 
the global climate. 

Figure 18, which ranks the EMME countries according to their per capita emissions, 
highlights the enormous decarbonisation challenge that the region has to tackle in the 
near future. The picture depicted here is illustrative but should not lead to immediate 

FIGURE 18. CO2 emissions per capita in 2018 (for all EMME countries) and 2030  
(for countries with officially reported emission projections) compared to  

world average levels, and global average levels in 2030 required to stabilise  
the climate at 2o and 1.5o above pre-industrial levels
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conclusions about how much each country has to reduce emissions in the near term. 
Particularities such as current national living standards and climate conditions, and each 
country’s share of total global emissions (both their current emissions and their historical 
contribution to total carbon emissions) are among the criteria that would have to be taken 
into account in order to fairly and efficiently allocate the decarbonisation effort between 
countries. This effort sharing is beyond the scope of this report and is recommended as 
the topic of a detailed study in the near future. 

In addition to the overall emissions abatement gap outlined above, there is an equally large 
gap in fossil fuel production. As the EMME region is globally the main oil producer and 
exporter and since there are plans to ramp up natural gas production, consumption and 
exporting from recent discoveries in the Eastern Mediterranean, this metric compares 
national plans for fossil fuel production with the required production levels that would be 
in line with the Paris Agreement’s targets. On a global scale, it is estimated that oil and gas 
production will exceed the median 1.5oC pathway by 59% and 70%, respectively, by 2030 
[56]. As such, if the international climate targets are to be achieved, there will be consid-
erable implications for the fossil fuel export prospects of several countries in the region; 
fossil fuel production plans will have to be revised downwards considerably if the region’s 
countries are to contribute their fair share to decarbonisation.

Figure 18. CO2 emissions per capita in 2018 (for all EMME countries) and 2030 (for 
countries with officially reported emission projections) compared to world average levels, 
and global average levels in 2030 required to stabilise the climate at 2o and 1.5 o above 
pre-industrial levels

4.4. The energy system’s air pollutant emissions 
Fossil fuel extraction, transformation and use are not only responsible for GHG emissions 
that lead to climate change; they also contribute significantly to air pollution. It is estimated 
that at least half of the air pollution in the region comes from natural sources (e.g. sand, 
dust, sea salt), and the rest is due to human activities (e.g. transportation) [57]. Air pollut-
ants can be roughly divided into four categories: 1) gases such as sulphur dioxide (SO2), 
nitrogen oxides (NOx), carbon monoxide (CO), ozone (O3) and volatile organic compounds 
(VOCs); 2) organics such as dioxins; 3) heavy metals and 4) particulate matter such as 
PM10, PM2.5 and PM1 (i.e. particles <10, 2.5 and 1 micrometre in diameter) [58]. 

Electricity generation is the main anthropogenic source responsible for air pollution in the 
region. Transportation is also important, being responsible for a sizeable portion of air pol-
lutant emissions. Road vehicles emitted more than 50% of NOx, 90% of CO and 75% of 
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non-methane VOCs in most EMME countries [58]. Atmospheric PM concentrations, largely 
due to anthropogenic sources, often exceed the guidelines set out by the World Health Organ-
isation (WHO): according to the WHO database, urban air pollution has increased in more 
than two-thirds of the cities of the region, exceeding air quality limits by five to ten times [59]. 

Some examples of the importance of current energy system activities for air quality and 
human health are worth noting. In Bahrain, motor vehicles are responsible for half of 
NOx-related air pollution, while industry is responsible for most SO2 emissions. Egypt has 
air pollution levels six to eight times higher than the WHO recommended limits, which leads 
to increased pollution-related mortality. PM concentrations are extremely high, with Cairo 
ranked seventh among the world’s deadliest cities due to air pollution. Similarly, Riyadh 
in Saudi Arabia is considered among the most polluted cities, mainly due to the transport 
and industry sectors that give rise to SO2 and PM2.5 concentration levels up to 15 times 
higher than the WHO standards. In Lebanon, air pollution is mainly attributed to the power 
sector, where emissions from oil-fired generators have been linked to asthma-related 
diseases. The economic costs of air pollution, mainly due to adverse health impacts, are 
considerable, and globally are expected to increase to USD 1825 trillion in 2060 compared 
to USD 3 trillion in 2015 [59].

4.5. The energy-water-food nexus 
The energy-water-food nexus has gained attention in the past decades. These three 
resources are inter-linked, and this is particularly evident in the EMME region considering 
the limited availability of freshwater and arable land. Most countries of the region face seri-
ous water scarcity, having water availability levels well below the threshold of 1 000 cubic 
metres/year/capita, which is forcing countries to tap into the reserves of fossil groundwater 
for food production, and into the reserves of fossil fuels in order to pump groundwater and 
desalinate seawater. This approach is clearly unsustainable in the long term.

Agricultural production is directly linked to water availability; as precipitation is projected 
to decrease under a changing climate, increased reliance on irrigation and desalination 
will place additional stress on the water management systems of the region. Low water 
availability in most countries of the region hinders domestic production and use of biofu-
els; hence there is no real competition between biofuel and food production. 

Energy, primarily electricity, is needed for several processes, such as irrigation, water 
distribution, pumping, water treatment, wastewater treatment and desalination. Several 
of these processes are energy intensive. On the other hand, water is required in energy 
processes, such as to extract and process natural resources, mining and cooling in power 
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generation. For example, an average of 12% of total fuel consumed in the power and 
water sector in the countries of the Gulf Cooperation Council is attributed to desalination 
(10% in Saudi Arabia, 30% in Qatar) [11]. In Arab countries 15% of electricity generation 
is going to the water cycle [60], whereas about 8% of global water withdrawals are used 
for electricity generation. 

Regional demand for both energy and water is rising due to economic and population 
growth, consumption patterns and inefficiencies in management. Additionally, subsidies 
to fossil fuels, electricity and water increase the challenges to sustainable management of 
these resources. 

The strain on energy, water and food resources is expected to become stronger in the 
EMME region. Increased temperatures caused by climate change will lead to an increase 
of energy demand for space cooling and pumping of groundwater, lower thermal con-
version efficiency due to warmer cooling water and higher ambient temperatures and 
more evaporation of water in dams that will reduce the generation output of hydropower. 
Reduced rainfall will in turn lead to less water being available for food production and 
hydropower generation. Non-conventional production of freshwater through desalination 
and wastewater treatment requires large amounts of electricity. All these considerations 
underline the need for decision-making processes to take into account integrated energy 
and water planning [60].

4.6. Gaps in knowledge of energy trends and projections  
in the region 
Exploring data and analyses on energy supply and demand in EMME countries, as well as 
the review of regional technology options, reveals important information gaps for parts of 
the region. This section summarises these gaps to demonstrate items that national gov-
ernments should carefully consider:

1. Energy system data availability. Not every country of the region has a detailed and con-
sistent database of energy system information. Such databases would best feature up-to-
date data on extraction, primary energy supply, transformation and final energy demand. 
As we progress in a transition to low-carbon energy systems, it is essential to have com-
prehensive data that are properly governed and available. As identified in a relevant IEA 
publication [61], and similar to approaches of the EU statistical office Eurostat, all countries 
should collect and make freely available the following energy system data:



4. Overview of the EMME energy program | 35

• Energy balances, which typically cover the production, import and export of primary 
energy sources; their transformation into fuels for final end use and final consump-
tion by various high-level demand sectors, including the residential, commercial, 
industrial, agricultural and transport sectors.

• Energy efficiency data and indicators that express the relationship between end-
use consumption and the various physical and economic activities in a country that 
drive consumption within each major demand sector.

• Energy-related environmental emissions, which can include CO2 and other GHGs, 
as well as other combustion-related air pollutant emissions (e.g. SOx, NOx, PM).

• Electricity and fuel prices and taxes.

• Investments in energy technology research, development and demonstration.

• Development indicators such as national and local access to clean energy, or the 
use of traditional biomass for home heating and cooking.

Standard data collection procedures should be set in place, using transparent methodologies 
for data collection and analysis. This will assist in maintaining highquality datasets. Available 
best practices in data governance in the region can be used as a starting point. Accountable 
entities should be identified in each of the EMME countries to facilitate this process.

Ideally, techno-economic performance data for key infrastructure, such as housing stock 
by age, and level of device and equipment adoption in buildings should also be available, 
to enable specialised analyses per sector. Moreover, additional information on topics such 
as energy poverty or water supply and consumption can contribute to understanding the 
socio-economic impacts of the energy profiles in the region, and allow for targeted gov-
ernmental policies. 

A special note is made for the scarce data availability for Palestine.

2. Energy and climate plans. As all countries are part of the United Nations Framework 
Convention of Climate Change (UNFCCC) and most have ratified the Paris Agreement, it 
is becoming ever more important for each EMME government to prepare comprehensive 
energy and climate plans. This will allow them to both fulfil their reporting obligations to 
the UNFCCC and develop a framework for planning, monitoring and regularly revising 
energy and climate policies for the medium and long term. Such plans will include energy 
projections by economic sector and fuel for different economic and policy scenarios, the 
associated emissions of GHGs and air pollutants, the costs for achieving specific targets 
and the other socio-economic impacts. The EU’s National Energy and Climate Plans could 
serve as a guide for such plans of non-EU EMME countries.
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3. Regional integrated assessments. Apart from national assessments and plans, the 
particularities of the EMME region and the need for regional co-operation call for an inte-
grated approach to energy and climate policy aspects. Therefore, EMMEwide assessment 
studies that can be conducted with the aid of a variety of computational models and broad 
stakeholder participation (see e.g. [62]) are strongly encouraged. 
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5. Policy landscape 

Public policies can strongly affect the direction and speed of the transition to a low-carbon 
economy. The attempt to mitigate climate change largely depends on the shift to clean 
energy, as energy supply and use is the predominant source of anthropogenic greenhouse 
gas (GHG) emissions. Because these emissions are driven by demand for energy services 
(mobility, heating and cooling, lighting, power), strong demand-oriented policies are key 
for emissions abatement. These include policies to improve energy efficiency, to induce 
behavioural changes among consumers and enterprises and to facilitate investments in 
energy supply, which can meet energy demand with the smallest possible carbon footprint.

While the region transitions away from carbon-intensive energy systems, progress in the 
policy and regulatory landscape so far has not been homogenous across countries and 
sectors. Several key barriers still hamper low-carbon energy deployment, ranging from 
technology and financial risks in new markets to integration challenges in markets with 
large shares of variable renewables. Moreover, despite significant progress in electricity 
generation, renewables are lagging in heating and cooling and transport applications.

This chapter provides an overview of policy instruments that can influence demand for 
and supply of energy services in order to support decarbonisation efforts in the EMME 
region. Thereby it identifies policy gaps, which lead to the policy recommendations of 
Chapter 6. 

Table 13 in the Appendix summarises the different energy-related policies that are cur-
rently implemented in EMME countries, which can be considered to pave the way towards 
decarbonisation of the energy systems of the region. 

5.1. Overall energy strategies and targets 
National plans and strategies can be drafted based on national initiatives according to 
identified priorities or can be pursued in order to conform with regional and international 
frameworks. This section makes this distinction apparent wherever possible.

5.1.1. National plans 
In the European Union, Member States such as Cyprus and Greece have to abide with 
the Governance of the Energy Union Regulation [63]. This regulation aims to ensure the 
achievement of EU’s 2030 energy and climate targets, and Member States are required to 
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prepare and submit integrated National Energy and Climate Plans (NECPs) that address 
the five dimensions of the Energy Union for the period 202130.2 Cyprus and Greece 
have already submitted the final versions of their Integrated NECPs to the European Com-
mission [64]. According to the specified national targets, by 2030 Cyprus should reach 
a renewable energy share in gross final energy consumption of 23% and reduce GHG 
emissions in sectors under the Effort Sharing Regulation (non–Emissions Trading System 
[ETS] sectors) by 24% as compared to 2005 levels [30]. The corresponding 2030 tar-
gets for Greece are 35% for the renewable energy target and 36% for the GHG emission 
reduction in non-ETS sectors [31]. Among other sectorspecific targets, EU Member States 
are obligated to improve their energy efficiency, and promote the use of second-generation 
biofuels and alternative transport fuels. The EU Green Deal, the major initiative towards a 
low-carbon and resource-efficient European economy, which was announced in Decem-
ber 2019 and was adopted by the leaders of EU Member States, will further strengthen all 
targets related to GHG emissions, energy efficiency and clean fuels and will drive decar-
bonisation in the coming years.

Non-EU countries of the EMME region all have targets to increase the contribution of 
renewable energy in the future, drafting relevant strategies, plans or programmes. Most of 
the countries focus on the power sector, setting relevant targets, albeit with variable levels 
of ambition (see Table 14 in the Appendix). Despite the extensive solar potential throughout 
the region [65], only Jordan and Lebanon have targets that aim to extend the use of solar 
water heaters [28]. 

It is important to highlight that some countries have drafted long-term plans that foresee 
considerable increase in the adoption of clean energy technologies. As a prominent exam-
ple, the UAE’s Energy Strategy 2050 aims at achieving an energy mix consisting of 44% 
renewable energy, 6% nuclear power, 38% natural gas and 12% clean coal by 2050; this 
strategy is estimated to require EUR 150 billion in public investments [66]. Israel has set 
an ambitious plan for the transport sector, as new registrations of conventional vehicles 
will be banned by 2030 and they will be replaced by electric vehicles (EVs) or vehicles 
powered by compressed natural gas [67]. Further details on national targets can be found 
in the relevant literature – see e.g. [5254] for the case of Egypt.

5.1.2. International climate change mitigation efforts
In addition to individual planning at the national level, all states were invited to communi-
cate to the United Nations Framework Convention of Climate Change (UNFCCC) Secretar-
iat their Intended Nationally Determined Contributions (INDCs) in preparation for the 21st 

2. The five dimensions are: 1) energy security; 2) internal energy market; 3) energy efficiency; 4) decarbonisation and 5) research, competitive-
ness and innovation.
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Conference of the Parties (COP21). These specify the mitigation and adaptation measures 
to be followed along with the corresponding GHG emission reduction targets that aim 
to be achieved. Upon ratification of the Paris Agreement by each state, its INDC was 
directly converted to an NDC. Table 15 in the Appendix provides an overview of the rele-
vant submissions from each state of the EMME region and the measures proposed for the 
achievement of the relevant targets. It is interesting to note that improved energy efficiency 
and increased deployment of renewable energy technologies are both mentioned across 
all submissions. Additionally, seven of the submissions explicitly mention promotion of a 
modal shift away from passenger cars to more sustainable modes of transport (Iraq, Israel, 
Jordan, Syria, Turkey, Palestine, the United Arab Emirates). Certain oil- and gas-producing 
countries also mention reduced gas flaring as one of the mitigation measures (Iran, Iraq, 
Oman, Saudi Arabia, the United Arab Emirates). 

5.2. Policy instruments 
Various policy instruments are used by countries in the EMME region to promote energy 
efficiency measures and low-carbon energy technologies. These are typically classified 
as regulatory push, regulatory pull, fiscal and financial. Push policy tools mandate cer-
tain actions such as electricity quotas, use of solar water heaters or biofuels mandates, 
rural electrification and the use of biogas. Pull policy tools incentivise certain actions, for 
instance, through pricing or privileges given for the use of low-carbon technologies. Fiscal 
and financial policy instruments include tax incentives, grants, subsidies and loan facilita-
tion schemes. Many of these policy tools have been used in the region to diversify energy 
systems and to increase the uptake of renewables and energy efficiency in the power 
generation, transport, and heating and cooling sectors. 

The policy framework for renewable energy technology deployment in the power sector 
is among the most advanced and elaborated. Renewable energy projects in the region are 
mainly supported by policy tools such as auctions, net-metering, and fiscal and financial 
policies. According to Griffiths [28], the most popular measures for renewable energy in 
the power sector include feed-in tariffs that were largely used in the past (Israel, Jordan, 
Syria, Iran, Egypt, Cyprus, Greece);3 net-metering or net-billing schemes (the United Arab 
Emirates, Israel, Jordan, Lebanon, Syria, Egypt, Cyprus, Greece) and public investment, 
loans or grants (Bahrain, the United Arab Emirates, Israel, Jordan, Lebanon, Iran, Cyprus 
and Greece).3 The use of energy auctions has also increased in recent years (the United 
Arab Emirates, Turkey, Israel, Jordan, Syria, Iraq, Egypt, Lebanon and Saudi Arabia) [69]. 
The policy landscape for renewable energy heating and cooling applications and transport 

3. Information on Cyprus [30] and Greece [31] is derived from their respective NECP submissions.
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has been limited compared to the power sector. That said, countries in the region are 
encouraging the uptake of renewable energy in heating through several direct policies and 
instruments such as mandates, fiscal and financial incentives, and demonstration projects. 
In the transport sector, EVs offer an opportunity to use renewable electricity. Regional 
efforts in the sector have focused on incentivising EVs through fiscal and financial incen-
tives and direct investments.

5.2.1. Fiscal and financial incentives
Fiscal incentives and public financing have been used in numerous countries of the region 
to promote renewable energy technologies and – to a lesser extent – energy efficiency 
investments. Financial and fiscal incentives are often used to improve access to capital, 
lower financing costs and reduce the burden of high upfront costs of renewable energy 
projects. They can be introduced in the form of tax incentives, rebates, grants, perfor-
mance-based incentives, concessional loans and guarantees, and measures to mitigate 
risk. Fiscal measures are in place in some countries, for instance, through the provision 
of tax credits (Israel, Syria, Iran) or reductions in value-added tax or other taxes (Israel, 
Jordan, Lebanon, Egypt) [28].

Several countries like Cyprus, Greece and Jordan operate dedicated renewable energy 
and energy efficiency funds to facilitate investments. Often, grants and concessional loans 
are provided to strengthen and support other deployment policy instruments such as 
net metering and feed-in tariffs, as is the case, e.g.  in Egypt [70]. Further information 
on financial incentives for improving the energy efficiency of specific end-use sectors is 
provided in later sections, starting with Section 5.2.4. Carbon pricing is also an important 
fiscal measure that can accelerate economy-wide decarbonisation; it is included among 
the enabling policies outlined in Section 5.3 below.

5.2.2. Net metering and wheeling for renewable energy promotion
Net metering and wheeling regulations are used to encourage self-consumption of dis-
tributed renewable electricity in the region. In the EU context, Directive 2018/2001 [71] 
encourages the promotion of distributed energy technologies that may be used by con-
sumers to satisfy their own demand for energy services, the storage and sale of excess 
generation of renewable electricity through power purchase agreements with electricity 
suppliers and peer-to-peer trading arrangements. This encourages the final end users 
of energy to become active consumers, or “prosumers”. Net metering schemes often 
compensate the producer by crediting electricity generation, which can later be used to 
offset consumption of electricity within the current (or future) billing cycle. Net metering 
schemes are in operation in Cyprus and Greece. Even though not yet implemented in 
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most countries of the region, wheeling regulations allow consumers to install renewable 
energy technologies in a different location from the point of use and connect them via the 
transmission or distribution grid. 

Policies of this type are also implemented in some non-EU EMME countries. Jordan is 
using net metering and wheeling to support consumers to set up renewable energy pro-
jects [72]; the electric power wheeling scheme is targeted to large consumers whereas the 
net metering scheme is focused on the development of renewable energy, mainly solar PV, 
for small and medium residential and commercial consumers. In the United Arab Emirates, 
net metering regulations have been issued in both Abu Dhabi and Dubai to encourage the 
uptake of rooftop solar PV in residential, commercial and industrial consumers; this policy 
resulted in nearly 1 400 installations in Dubai (125 MW equivalent) as of October 2019. In 
Lebanon, net metering was introduced in 2011 [73] and offered the first opportunity to 
connect renewable energy projects to the national grid. 

5.2.3. Renewable energy auctions 
Due to the substantial drop in renewable energy technology costs in recent years [35], 
these technologies are directly competing with fossil fuel technologies and the need for 
direct financial support has receded. As a result, even though feed-in tariffs had been 
the dominant policy instrument globally for renewable power prior to 2010, adoption of 
competitive bidding via auctions has grown rapidly in recent years as a preferred policy 
measure to ensure provision of renewable energy at the lowest possible price [74]. Such a 
tendering process has been central to large-scale renewable energy deployment in EMME 
countries [69] and was implemented in the United Arab Emirates, Turkey, Israel, Jordan, 
Syria, Iraq, Egypt, Lebanon [28] and Saudi Arabia [35]. Since 2015, auctions have been 
used to award more than 11 700 MW of renewable energy projects in the region, of which 
close to 64% is for solar PV. The United Arab Emirates lead with 4 050 MW of awarded 
projects followed by Turkey at 3 000 MW; auctions in other countries such as Greece, 
Qatar, Saudi Arabia and Jordan are also picking up and more activity is expected in the 
near future.

Countries are using auctions to achieve renewable energy deployment at competitive 
prices and promote system integration of increasing shares of variable renewable energy 
technologies. Greece recently adopted auctions for wind and solar PV installations, instead 
of a fixed feed-in tariff scheme. Upon completion of three auction rounds, average bid 
prices dropped from USD 92/megawatt hour (MWh) for 53 MW to USD  70.6/MWh for 
143 MW within two years [69]. Jordan switched from a feed-in tariff to competitive bidding 
for both solar PV and wind projects. The EMME region is now home to some of the lowest 
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solar PV prices in the world. Saudi Arabia (USD 23.4/MWh), Egypt (USD 27.5/MWh), Jor-
dan (USD 28/MWh) and the United Arab Emirates (USD  16.9/MWh) achieved similarly 
competitive prices. The prices and capacities of renewable energy auctions in the EMME 
region through early 2020 are summarised in Table 16 in the Appendix.

Auctions create competition, which allows falling technology costs to be more fully 
reflected in bid prices. Requests for expressions of interest in renewable energy projects 
in the region have regularly attracted large numbers of local and international companies. 
Although aggressive competition can indeed lower prices, it may also result in underbid-
ding, leading to project delay or abandonment [69]. Several auctions in the EMME coun-
tries tend to minimise the probability of underbidding through strict financial and technical 
requirements during the prequalification and evaluation stages. 

As countries in the region gain experience with large-scale renewable energy projects, 
auctions are becoming more sophisticated. Utilities are designing auctions to incentiv-
ise electricity generation that complements existing generation capabilities. Moreover, 
auctions are being used to create jobs and develop local industries, as demonstrated 
in examples from Saudi Arabia and Turkey. The technical criteria for the 300 MW solar 
PV and 400 MW wind tenders in Saudi Arabia include a 30% local content requirement 
(LCR), which is expected to gradually increase in future rounds to encourage the growth 
of domestic supply chains. Turkey has established a 65% LCR criterion for the auctions in 
its Renewable Energy Resource Areas [69]. 

5.2.4. Horizontal end-use energy efficiency policies 
Policy measures do not focus solely on the supply side of the energy system but address 
the demand side as well, with the primary aim to improve the energy efficiency of build-
ings, processes, machinery and appliances. EMME countries display varying degrees of 
implementation of energy efficiency requirements in energy end-use sectors.

In EU Member States, promotion of energy efficiency at the consumer level receives con-
siderable attention and could serve as a guide for best practices for other countries of 
the region. For example, the EU eco-design directive established minimum performance 
requirements for energy-related products, such as household appliances and information 
and communication technologies [75]. According to the Energy Performance of Buildings 
Directive [76], all new buildings should be nearly zero energy by the end of 2020, while 
all new public buildings should comply by 2018. To achieve this, Member States had to 
introduce minimum energy performance requirements for buildings, building elements and 
technical building systems. Cyprus and Greece submitted national plans for nearly zero-en-
ergy buildings, which detail the measures taken to conform with the EU legislation [77] [78]. 
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Non-EU countries of the region are gradually adopting similar approaches. Israel has been 
implementing energy efficiency policies during the last decade; in a recent development 
in 2017, the Israeli government approved a National Plan for Energy Efficiency-Electricity 
Consumption Reduction. In the GCC countries, limited building codes and standards had 
been implemented until recently that would encourage adoption of energy efficient prac-
tices during construction [79]. The Emirate of Abu Dhabi has gradually established stricter 
requirements for new buildings [80]. Regulations enforce minimum energy performance 
standards for energy-intensive electric appliances in Bahrain, Oman and Saudi  Arabia, 
while in 2011 Dubai set a target of 30% energy demand reduction by 2030 [80]. Turkey 
has published a National Energy Efficiency Action Plan for the period 201723, which aims 
to reduce primary energy consumption by 14% as compared to a baseline scenario in 
2023 [81]. Egypt, Bahrain, Jordan, Lebanon, Palestine and Iraq also have developed action 
plans, in response to the Arab Energy Efficiency Guidelines [82]. 

5.2.5. Decarbonisation policies for industrial, residential and commercial 
sectors 
Apart from energy efficiency requirements for buildings, machinery and equipment, decar-
bonisation in end-use sectors requires switching to clean energy. The policy and regulatory 
landscape for decarbonisation in heating/cooling processes in the industrial, residential and 
commercial sectors is not as developed as in the power sector. 

Mandates for solar water heating in new buildings, often through building codes, have 
been employed by Jordan and Israel in the EMME region. In Jordan, mandates were issued 
to deploy solar water heaters in all new buildings exceeding a predefined floor space [83]. 
At a municipality level, the Greater Amman Municipality issued a special regulation in 2015 
regarding solar system installations on building rooftops, vacant lands and parking lots 
in order to ensure that installed systems satisfy zoning requirements. Israel was the first 
country in the world to require the installation of solar water heating systems in all new 
buildings in 1980 [84]. These mandates have resulted in penetration levels of close to 90% 
in the building stock. 

Although building codes and mandates work well for new buildings, fiscal and financial 
incentives are important to support the switch to solar water heaters in existing buildings. 
Incentives include a range of grants, low-interest loans and tax incentives. In this way, for 
example, the market for solar water heaters in Jordan was catalysed with the launch of 
dedicated financing programmes [85], which offered loan guarantees and covered interest 
on loans, while also offering grants of up to 50% for solar water heaters and 30% for 
solar PV. A national financing mechanism for solar water heaters was also developed in 
Lebanon offering subsidised loans at a 0% interest rate [86]. 
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Renewable-energy-based heating has been around for a long time in many countries in 
the region, but experience, especially in large-scale projects, remains limited. Demonstra-
tion projects can help enhance local know-how of renewable energy technologies and 
could have tremendous outreach impacts, especially when implemented in government 
buildings, schools and places of worship. Oman was one of the first countries in the 
world to pilot a solar-assisted enhanced oil recovery project in the Amal-West oil field 
[87], with steam from 7 megawatt thermal (MWth) concentrating solar troughs being used 
to replace natural gas in the extraction of heavy oils. The facility has been expanded to 
around 107 MWth and is expected to reach around 1 gigawatt thermal (GWth) when com-
pleted. In 2015, a concentrating solar power Fresnel collector pilot was installed in Sahab, 
Jordan, for drying and sterilisation processes in the pharmaceuticals industry [88], and a 
solar steam generation unit was installed at a tobacco facility in Jordan [89] to cover 85% 
of annual steam consumption and 30% of cooling and heating needs. Geothermal-based 
heating and cooling solutions have also been piloted to meet heating and cooling demand, 
with the geothermal heating and cooling system at the American University of Madaba in 
Jordan serving as one successful example [90]. 

5.2.6. Decarbonisation policies in transport 
The transport sector accounts for a substantial share of energy consumption in the region 
(see Section 4.1.2). Efforts to diversify the energy mix in the sector have focused mostly on 
incentivising hybrid and electric vehicles through fiscal and financial incentives and direct 
investments. Fiscal and financial incentives have been employed with varying success in 
several countries in the region. Exemptions and reductions in custom duties and registra-
tion fees are most commonly used. 

Cyprus and Greece implemented Regulation (EU) 2019/631 on emission performance 
standards for new passenger cars and light commercial vehicles, setting targets for 2025 
and 20304 and incentivising car manufacturers to pursue the production of zero- and 
low-emission vehicles [91]. Although this regulation applies at the EU level, Directive (EU) 
2018/2001 [71] sets a renewable energy target of 14% in the final energy consumption 
of the transport sector by 2030, which applies at the national level. Renewal of aged 
passenger and light commercial vehicle fleets is often achieved through passenger vehi-
cle scrapping programmes, linking road taxes with energy efficiency and CO2 emissions, 
and adopting financing programmes that replace old freight vehicles with technologies 
with low carbon intensity. Other measures foreseen in the NECPs of Cyprus and Greece 

4. The targets specify that CO2 emission rates in newly registered passenger cars should drop by 15% by 2025 and 37.5% by 2030 as compared 
to 2021, while in light commercial vehicles the equivalent reduction should reach 15% in 2025 and 31% in 2030.



5. Policy landscape | 45

include promotion of public transport, development of sustainable mobility plans, use of 
alternative fuels and installation of electric charging infrastructure [31]. 

Such policies can be seen as best practices for non-EU EMME countries as well, which 
lag behind in transport-related initiatives. Saudi  Arabia has implemented fuel economy 
standards in the non-EU part of the EMME region; these aim to improve the average fuel 
economy of light-duty vehicles annually by 4% until 2025 [80]. Qatar has set a target of 
increasing the share of EVs to 10% of the fleet by 2030 [92], while the Emirate of Dubai 
also aims to increase the proportion of hybrid vehicles and EVs to 10% by 2030 [93]. In 
an effort to curb urban air pollution in Israel, low-emission zones have been established in 
Jerusalem and Haifa, and polluting diesel vehicles have been prevented entry into these 
zones [94]. At the same time, a programme to reduce pollution by diesel vehicles subsi-
dises the installation of particulate filters and provides grants for the scrapping of heavy 
diesel vehicles [95]. Furthermore, EVs were piloted in Jordan in 2014 with the establish-
ment of the first electric charging station, leading to the number of EVs growing from 9 in 
that year to over 3 500 in 2017 [96]. This was encouraged by incentives such as waiving of 
import duties on EVs and their components and installing dedicated electricity meters for 
EVs providing electricity. Deductions in registration or road taxes have also been adopted 
in Lebanon [97] and Turkey [98], especially for battery-operated EVs. 

Several countries in the region are conducting direct investments in electric mobility 
through initiatives such as the establishment of charging infrastructure, direct purchase 
of EVs and investments in the EV value chain. In Israel, the purchase of hybrid taxis [99] 
and electric buses [100] has been subsidised by the Ministry of Environmental Protec-
tion, while the ministry also provides financial support for the establishment of electric 
car-sharing schemes [101]. In the United Arab Emirates, the Emirate of Dubai is aiming 
for 10% of all vehicles to be electric or hybrid by 2030 [102]. In Jordan, electric mobility 
is also being piloted for public transportation in tourism sites. In Saudi Arabia, the Saudi 
Energy Efficiency Centre is working to promote EV adoption, while Qatar has launched 
an Electric Car Charging Stations Project. Several sovereign wealth funds in the region 
are also investing in other avenues of sustainable development. For example, Saudi Ara-
bia’s Public Investment Fund had acquired a 5% stake in the EV manufacturer Tesla and 
recently invested USD 1 billion in Lucid motors, an EV start-up [103].

5.3. Enabling and integrating policies 
Enabling policies contribute towards building a wider conducive environment for clean 
energy development in order to send clear signals to stakeholders. These include poli-
cies that level the playing field (e.g.  fossil fuel subsidy reforms, carbon pricing policies), 
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manage land use, ensure the reliability of technology (e.g. quality and technical standards, 
certificates), facilitate access to affordable financing and support labour market needs 
(direct measures and education and training). The development of a local industry can 
be supported through industrial policy (e.g.  leveraging local capacity) and trade policies 
(e.g. agreements, export promotion).

Integrating policies incorporate the use of low-carbon energy and energy efficiency in the 
heating and cooling, transport and electricity generation sectors into the larger energy 
and economic system and into consumers’ daily lives. This category includes policies to 
ensure the development of the infrastructure needed (e.g.  transmission and distribution 
networks, charging stations for EVs, district heating infrastructure), to enhance system 
flexibility (e.g.  support for energy storage deployment), to promote sector coupling and 
to support research, development and demonstration. Moreover, some EMME countries 
are revising their energy pricing structures to level the playing field. Many have initiated 
education and training programmes to strengthen local value chains and capabilities. This 
section reviews such aspects.

5.3.1. Levelling the playing field 
Access to affordable modern energy services is a key enabler of economic growth. Fuel 
subsidies have historically been used across the EMME region as a financial support 
mechanism for households and to boost industrial production, while more recently there 
has been hesitation to remove these subsidies to avoid social unrest in light of the Arab 
spring uprising in parts of the region [104]. According to Al Ubaydli [105], based on calcu-
lations of the International Monetary Fund, energy subsidies accounted for a substantial 
share of national GDP in all GCC countries in 2013 and continued to be significant even 
after several subsidy reductions across the region in 2016 and 2018. This, in turn, impedes 
efforts for an energy transition. Due to differences in the level of subsidies, retail prices of 
fuels and electricity vary considerably across the region; this is illustrated in Table 10 for 
the case of automotive fuels.

Despite reluctance to remove subsidies, the reform of fuel subsidies is mentioned as a 
climate change mitigation measure in Egypt’s NDC [106]. Moreover, a reform of energy 
subsidies has already been conducted in some of the countries in the region. In 2010, Iran 
became the first oil-producing country to implement such a reform, dramatically increas-
ing fuel prices, which resulted in a decrease in consumption of up to 20% for diesel and 
gasoline [107]. As an indication of the increased cost, diesel prices jumped from USD 0.02 
to USD 0.37 per litre [108]. Saudi Arabia also implemented a reform of fuel subsidies in 
2015, which resulted in an increase in cost of about 50% [109]. The most promising leap 
forward has been indicated by the United Arab Emirates, which aims to eliminate fuel 
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subsidies; it would be the first country in the 
Middle East to completely remove these. 

Although some countries have moved for-
ward with a reform of fuel subsidies without 
major protest, others face serious opposition. 
Energy prices in Kuwait, for instance, at the 
end of 2015 were 20% lower than the aver-
age across Gulf countries [107]. In Septem-
ber 2016, a subsidy reform in Kuwait led to 
an increase in gasoline prices in the range of 
4283%; even though this was accompanied 
with monthly compensation of 75  litres per 
month, protests within the parliament eventu-
ally led to the dissolution of the body [28]. In 
the analysis by Shehabi [111], it is argued that 
the Kuwaiti energy pricing reform is unsus-
tainable and a complete phase-out of energy 
subsidies is required to ensure fiscal stability. 
To avoid negative impacts on the cost of liv-
ing and industrial expansion, the author sug-
gests that an energy pricing reform should be 
accompanied with associated mitigation measures and investments that aim towards job 
creation, training of a skilled workforce and minimisation of potential sectoral losses. 

A reform of fuel subsidies across the region removes existing market distortions, dis-
courages overconsumption [105] and levels out to some extent the playing field for clean 
energy technologies. Shehabi argues that due to the political complexity surrounding such 
a process, subsidy reforms should be enforced within a broader package of restructuring 
and addressing energy, the environment, economy, society and institutional infrastructure 
[112]. It should be noted that the European Union encourages its Member States to phase 
out fuel subsidies as well [113]. 

5.3.2. Electricity trade and power sector reform 
A key measure that could facilitate the decarbonisation efforts of countries in the region 
is the operation of regional electricity markets, as this would allow exchange of electricity 
that can enable integration of less flexible generation technologies, such as nuclear power 
and large shares of variable renewable energy technologies. It would also help alleviate to 

Country

Gasoline 
(USD/litre) 

[110]

Diesel 
(USD/litre) 

[110]

Bahrain 0.53 0.43

Cyprus 1.46 1.55

Egypt 0.43 0.31

Greece 1.75 1.60

Iran 0.29 0.07

Iraq 0.83 0.63

Israel 1.76 1.68

Jordan 1.50 0.88

Kuwait 0.35 0.38

Lebanon 0.88 0.69

Oman 0.61 0.68

Palestine 1.71 1.62

Qatar 0.58 0.57

Saudi Arabia 0.54 0.13

Turkey 1.22 1.18

United Arab Emirates 0.67 0.78

Note: Data do not include Syria.

TABLE 10. Recorded transportation 
fuel prices across the EMME region in 

November 2018 
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some extent the use of expensive generation infrastructure, as the peak demand occurs in 
different periods across the region [114]. 

There are a few examples of interconnections and electricity trade in the EMME region, 
with mixed results. A high-voltage network connecting the GCC countries has been fully 
operational since 2011, but it is currently underutilised [115]. Bilateral power purchase 
agreements have been established to a certain degree, but significant further cost sav-
ings can be achieved up to 2038 through increased electricity trade between the relevant 
countries [116]. In addition, there are plans to interconnect the GCC grid to that of Iraq, 
whose power infrastructure has been heavily damaged by the past two decades of war 
[117]. This interconnection will assist Iraq in meeting its domestic electricity demand.

Another example is the EIJLLPST interconnection that was initiated in 1988 between 
Egypt, Iraq, Jordan, Syria and Turkey, and has since grown to include Libya, Lebanon 
and Palestine. Despite a comprehensive interconnection agreement signed in 1996, trade 
among the EIJLLPST countries has been modest. Primary obstacles to electricity trade 
are lack of surplus generation capacity, lack of a harmonised regulatory framework, lim-
ited access to national transmission networks and the fact that trade is generally limited 
to a single government-owned entity in each country. Further, in some areas the trans-
mission system is not synchronised, necessitating isolated generation to facilitate trade. 
For example, when Syria exports energy to Lebanon, part of the Lebanese grid must be 
disconnected from the main national grid.

Regardless, the EIJLLPST interconnection has brought significant benefits. For example, 
Jordan can rely on its interconnections with Egypt and Syria during system emergencies, 
and Jordan, Egypt and Syria share spinning reserves. By minimising spinning reserve 
requirements in this manner, generation is operated closer to its optimum output level, 
thus improving efficiency and reducing fuel and maintenance costs. Opportunities for 
short-term trades have also been realised through the diversity of demand. Syria’s daily 
electricity demand experiences a peak in winter, while in Egypt and Jordan this occurs 
in summer. Thus, Syria can make sales to Egypt and Jordan during summer when it has 
surplus generating capacity, and Jordan and Egypt can make sales to Syria in winter when 
they have surplus generating capacity. 

Apart from interconnections, liberalisation of national electricity markets can make the 
operation of a regional market a priority in the future [115], as it can remove potential 
national market distortions, making regulations across the region more homogeneous. 
Examples from the region demonstrate the progress achieved so far on this issue. Jordan 
has been a pioneer in the Middle East and North Africa (MENA) region in restructuring its 
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power market. Following relevant legislation in 1996, the state-owned monopoly of gen-
eration and transmission ended [118], and in 2001 the Electricity Regulatory Commission 
was established to regulate electricity prices. Shortly after, independent power producers 
joined the market, thus increasing competition. Turkey has pursued a similar restructuring, 
ultimately managing to establish a competitive electricity market by 2006, while by 2010 
roughly 400 private entities were operating within it [119]. Similarly, in Oman all generation 
assets are privately owned, with the exception of the Rural Areas Electricity Company 
[114]. In Abu Dhabi, a decision to proceed with electricity sector reform was taken in 1996 
and relevant legislation was passed in 1998, breaking the monopoly of the Water and Elec-
tricity Department. The entity was broken down into four generation, one transmission and 
two distribution companies. In the years that followed, assets were sold to private inves-
tors, opening up the market to independent power producers, while in 2009 the Emirates 
Nuclear Energy Corporation made an entry as a market participant [120]. Furthermore, 
the electricity law of 2015 aimed towards the unbundling and liberalisation of the power 
sector of Egypt [70]. More recently, a decision was taken in 2018 to proceed with a reform 
of the electricity sector in Israel, moving away from a vertical monopoly and increasing 
competition in electricity supply [121].

5.3.3. Carbon pricing 
Besides incentives that promote certain technology options, a policy tool that is used as 
a counter-incentive for the use of fossil fuel technologies is carbon pricing. It is widely 
accepted among economists that no serious decarbonisation effort can succeed without 
the implementation of carbon pricing schemes that apply to most economic sectors and 
set a price for carbon emissions sufficiently high to ensure substantial emission reduc-
tions in line with the Paris Agreement.

In the European Union, the Emission Trading System (ETS) has been implemented, which 
is basically a carbon market that regulates emissions from energy-intensive installations 
(power sector and heavy industry) [122]. Despite a slow start with many allowances 
being handed out for free and several exemptions, currently the EU ETS is considered an 
important and effective ingredient of the EU’s decarbonisation policy. Hence the EU Mem-
ber States of the EMME region, Cyprus and Greece, already have a system in place that 
penalises GHG emissions for the energy-intensive portion of the economy. Nonetheless, 
the EU ETS does not cover other crucial sectors such as road and maritime transport, 
and this could emerge as an option in the near future or would require separate carbon 
pricing schemes for these sectors. The possibility of imposing a carbon tax on fossil fuels 
across all sectors is mentioned in the recent Integrated NECP of Cyprus [30]. Even though 
carbon taxation is not yet implemented in any of the other EMME countries, Saudi Arabia is 
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considering the introduction of a carbon trading system, in an effort to diversify its energy 
supply and reduce GHG emissions [123]. 

Carbon pricing is an essential ingredient of an ambitious low-carbon strategy and will 
have to be considered seriously throughout the EMME region – alongside removal of fossil 
fuel subsidies – in the coming years as a matter of priority. However, as carbon pricing 
is a horizontal measure that affects all strata of the population, its implementation should 
be designed in a way that is socially balanced and does not adversely affect low-income 
households. Generated revenues can in turn be used to finance achievement of other 
national policy goals and Sustainable Development Goals (SDGs). Key SDG investment 
areas include health, education, food security, energy, water and sanitation, transport, tel-
ecommunications as well as emergency aid. In most national contexts, it is estimated that 
more than 50% of the relevant financing requirements need to be covered by public funds 
[124]. SDG investments will improve infrastructure, education, health services and tackle 
poverty, leading to economic growth and potential additional public revenues. Carbon pric-
ing, coupled with fossil fuel subsidy reforms as mentioned in Section 5.3.1, could have a 
synergistic effect by implementing effective climate policy and acquiring the necessary 
funds for the achievement of the sustainable development agenda. As an example, Egypt 
would be able to finance its entire public SDG needs if fossil fuel subsidies were removed. 
Implementation of carbon prices consistent with the 2oC target would have the same 
enabling effect for both Egypt and Syria [124]. 

5.3.4. Information and dissemination programmes 
To attain global climate targets, wide-ranging measures are necessary that can have a 
drastic impact on national economies, affecting industry, businesses and consumers. In 
this regard, social acceptance of the relevant changes requires active participation of all 
relevant stakeholders in the decision-making process. In line with requirements of the 
EU Regulation on Governance of the Energy Union [63], the submission of the NECPs 
of Cyprus and Greece had to be preceded by public consultation, in which the proposed 
measures of the authorities were presented, discussed and scrutinised. Member States 
were expected to take into account the feedback provided on their final submission, while 
a dedicated section on the consultation process and the comments provided by the stake-
holders is available in each EU country’s NECP [30], [31]. Similarly, raising awareness of 
the importance of energy efficiency is a necessary measure for all relevant policy initia-
tives (see e.g. [77]).

The importance of dissemination as regards the national energy and climate policy is 
highlighted in numerous NDCs to the UNFCCC. For instance, in the case of Jordan, its NDC 
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mentions several times the importance of awareness campaigns on a range of aspects 
– from the promotion of solar water heaters to the importance of energy efficiency meas-
ures, the potential for electricity generation from nuclear energy and incentives for renew-
able energy technologies [125]. Qatar’s NDC also recognises the importance of public 
awareness of sustainable development practices. As such, programmes focus on educat-
ing the public on energy efficiency concepts as well as promoting environmental values. 
[126]. Other NDCs that recognise awareness as a means to promote more sustainable 
practices include those of Egypt, Kuwait, Lebanon, Palestine and Syria [127]. In Egypt, the 
most recent electricity price and subsidy reform was accompanied by a thorough com-
munication strategy with public announcements that increased the transparency of the 
process and awareness of the necessity of reform, to maximise public acceptance [128]. 
In the United Arab Emirates, a National Environmental Education and Awareness Strategy 
has been introduced for the period 201521. This aims at improving environmental aware-
ness and encouraging relevant action by individuals and stakeholders across all strata of 
society [129]. 

It is important for EMME countries to exchange ideas about such awareness and infor-
mation initiatives in order to identify best practices that can promote decarbonisation and 
broader sustainable development objectives in the region.

5.4. Infrastructure investments 
As net-zero-carbon energy is expected to be a dominant part of national energy sys-
tems in the near future, countries need to invest in infrastructure that can accommodate 
clean energy systems with sufficient flexibility. This section offers an overview of ongoing 
investment initiatives.

5.4.1. Zero-carbon energy technologies 
Several investments in green technologies are planned across the region in an effort to 
diversify the energy mix and curb GHG emissions. In the United Arab Emirates, the Dubai 
Green Fund of USD 27.2 billion has been created to support clean energy projects, so as to 
achieve the Clean Energy Strategy’s goal of reaching 25% clean energy consumption by 
2030 [130]. Similarly, in Egypt’s Integrated Sustainable Energy Strategy to 2035, renewa-
ble energy technology investments are expected to reach 31 GW of solar PV, 21 GW of wind 
and 8 GW of concentrating solar power (CSP) [70]. 

A renewable energy technology that is often overlooked due to its relatively higher cost 
is CSP. However, since CSP is typically coupled with thermal energy storage, a direct 
cost comparison with that of solar PV and wind power is difficult. CSP capacity in the 
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EMME region is currently limited; operational capacity by the end of 2018 was only 20 MW 
in Egypt, 50 MW in Saudi Arabia and 100 MW in the United Arab Emirates [131], while a 
50 MW facility started operations in Kuwait in early 2019 [132]. Enabled by the consider-
able decrease in cost experienced in the last few years [35], recent tenders are reported 
at highly competitive prices – an example is a 700 MW CSP facility in the United Arab 
Emirates, which has been awarded at a tariff of USD 0.073/kWh [131]. At such a cost 
range and considering the cost reduction trends of the technology in recent years [133], 
it is plausible that CSP investments will grow in the region in the future, especially due to 
the integration of thermal storage, which makes CSP a dispatchable renewable generation 
technology. Some small CSP investments are also foreseen in the NECPs of Cyprus [30] 
and Greece [31].

As outlined in previous paragraphs, the heavy reliance on hydrocarbons either as a fuel 
or as an export commodity renders the region’s rapid and deep decarbonisation unlikely 
in the immediate future. There is however some scientific consensus that liquid fuels will 
be required one way or another to decarbonise industry (especially high-temperature 
processes), shipping, aviation and heavy freight transport [134]. The discussion on the 
role of hydrogen is gathering pace, e.g. [135], [136], and the EMME is placed rather favour-
ably to be at the forefront of the transformation: Given the abundance of solar radiation, 
costs for green hydrogen (i.e. using renewable electricity for water electrolysis) are sig-
nificantly lower compared to other regions in the world [137], while transportation, storage 
and treatment needs of hydrogen are overlapping to some degree with natural gas, with 
which the region has much experience. Blue hydrogen (i.e. produced via methane steam 
reforming combined with carbon capture and storage [CCS]) also requires the expertise 
and infrastructure that already exist in the region, but the viability of CCS as a long-term 
solution is yet to be established [138] (see paragraph 5.4.2). 

As outlined in Section 4.2.4, an alternative carbon-neutral technology pursued by some 
countries in the region is that of nuclear power. Egypt envisions nuclear power plant invest-
ments in the range of 45 GW by 202526 [70]. Iran has operational nuclear capacity of 1 GW 
and plans to increase it by another 2 GW by 202325, while one nuclear reactor of 1.3 GW 
has become operational and three others with a capacity of 4 GW are under construction 
in the United Arab Emirates at an initially planned investment cost of USD 20 billion [28]. 
There is ongoing construction of a 4.5 GW nuclear power facility in Akkuyu, Turkey [139]. 
Saudi Arabia at some point planned to develop 18 GW of nuclear power capacity by 2032, 
but more recent national plans aim at 3 GW by 2030 [28], while firm numbers are yet to be 
defined. Despite the plans of several countries in the region, the level of public support var-
ies; some governments may find it difficult to pursue nuclear energy programmes. To gain 
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public acceptance, international co-operation should be strengthened, mobilising funding 
from national governments and international institutions. The next generation of technolog-
ically advanced reactors, and especially small modular reactors, requires an international 
safety regime overseen by an international regulator, an innovative and effective regulatory 
framework and a public-private partnership that can provide the necessary funding [140]. 

5.4.2. Fossil fuel technologies and carbon capture utilisation and storage 
Despite increased research, development and integration of clean energy technologies 
within national energy systems, energy planning in the region does not seem to exclude 
further development of fossil fuel technologies. As a result of low coal prices, several 
countries are interested in investments in coal-fired power plants [28]. For instance, Egypt 
plans to invest up to 14 GW by 2030 and 23 GW by 2035 in high-efficiency, low-emis-
sion coal facilities [70]; this is in contrast to the plan of Greek authorities to completely 
phase out lignite-fired thermal power plants by 2028, although they currently contribute to 
approximately 15% of the national power generation mix [31].

The continued dependence on fossil fuels in the region has sparked interest in the use 
of carbon capture, utilisation and storage (CCUS) technologies. These could however 
encourage further reliance on fossil fuels, leading to increased GHG emissions. The NDC 
of Saudi Arabia mentions that it would promote this alternative, while its initiative would 
capture up to 1 500 tonnes of CO2 daily [141]. The country had planned to develop a pilot 
project, in which CO2 would be used for enhanced oil recovery and therefore partially 
sequestered in oil reservoirs. Similarly, the first commercial-scale facility of the region was 
developed in the United Arab Emirates to capture CO2 emissions at a steel manufacturing 
facility and then use the captured CO2 for enhanced oil recovery [142]. Other countries 
of the region that mention CCS in their INDC submissions are Bahrain [143], Egypt [106], 
Iran [144] and Iraq [145]. Table 11 provides a brief overview of existing CCS facilities in 
the EMME. Another notable future project is the Jubail CO2 plant in Saudi Arabia, in which 
captured CO2 will be used for methanol and urea production [146].

Location Company
Industry 
type

Capacity 
(kt CO2/yr) Use Storage

Ras Laffan, Qatar Qatar Petroleum Oil 2 100 Enhanced 
oil recovery

Oil 
reservoirs

Uthmaniyah, Saudi Arabia Saudi Aramco Natural gas 
processing

800 Enhanced 
oil recovery

Oil 
reservoirs

Abu Dhabi, United Arab 
Emirates

Emirates Steel & Abu 
Dhabi National Oil Company

Steel 
production

800 Enhanced 
oil recovery

Oil 
reservoirs

TABLE 11. Major operational CCS facilities in the EMME region

Source: [146], [151], [152].
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In line with pledges of governments, the role of national oil companies (NOCs) is significant 
for such investments. Many NOCs in the region aim for reduction of GHG emissions in 
their operations and through new technologies developed via research and development. 
For instance, Saudi Aramco has reduced its gas flaring via the installation of gas recovery 
systems [147], while it has invested in carbon capture, utilisation and storage (CCUS), 
using CO2 emissions for enhanced oil recovery at its Uthmaniyah oil field [148]. In an effort 
to secure the market potential of oil in the transport sector, mobile carbon capture appli-
cations at the vehicle level are being tested by Saudi Aramco [149]; a 50% reduction in 
CO2 emissions has been set as a target through this technology. Similarly, the Abu Dhabi 
National Oil Company (ADNOC) has developed a sustainability strategy for 2030, which 
aims at a 25% reduction of the company’s GHG emissions intensity by 2030 by reaching 
5 million tonnes of CO2 capture, continuing efforts towards its long-standing zero inten-
tional gas flaring policy and establishing mangrove plantations [150].

The substantial proven reserves of natural gas and continued dependence on fossil fuels 
of several countries across the region offer an opportunity to diversify away from oil and 
gas exports by investing in hydrogen. Blue hydrogen production through steam reforming 
of natural gas, coupled with CCS, can assist in the development of a hydrogen economy 
and contribute to the future transition to zero-carbon fuel production. However, since 
steam reforming generates CO2 emissions, blue hydrogen production is also dependent on 
the cost-effective development of CCS [41].

5.4.3. Regional grid infrastructure 
An important enabler of renewable energy technology investments is the increased capac-
ity of electricity interconnections across the region that can enable electricity exchange, 
especially in periods of imbalance between domestic electricity supply and demand. As 
already mentioned in Section 5.3.2, there is a high-voltage network connecting the GCC 
countries which is underutilised; meanwhile, the EIJLLPST project connects the electrical 
grids of Egypt, Iraq, Jordan, Libya, Lebanon, Palestine, Syria and Turkey. The importance 
of such interconnections grows as the shares of intermittent renewable energy increase 
in the coming years.

A recent development in the region is the launch of the EuroAsia Interconnector, an 
EU-supported project scheduled to connect Israel with Cyprus and mainland Greece with 
a capacity of 2 GW [32]. Even though the project has been facing delays and obstacles 
[153], the first phase of the project will have a capacity of 1 GW and is projected to be 
operational at the end of 2023 [30]. A similar proposed project that could connect the 
grids of Egypt, Cyprus and Greece is the EuroAfrica Interconnector; this sub-sea cable 
also has a planned capacity of 2 GW [154]. As mentioned in Section 5.3.2, despite the 
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significant economic incentives, limited electricity trade occurs between countries of the 
region. Nonetheless, it has been estimated that a fully integrated electricity grid across 
the region could reduce necessary investment costs by 35% [155]. As such, suppliers 
and consumers in the region could benefit from enhanced development and operation of 
a regional grid. In fact, Jordan is already moving forward with this prospect, as it intends 
to link to the GCC grid via an interconnector with Saudi Arabia, which in turn has plans to 
invest in an interconnector with Egypt [28]. The interconnection between Iraq and the GCC 
grid will also assist in tackling the issue of Iraq’s unreliable electricity supply [117].

5.4.4. Storage technologies and smart grids 
Even with an enhanced regional power grid, the increased deployment of variable renew-
able energy technologies in the electricity systems of the region will gradually increase 
the necessity for investments in storage technologies. In Jordan, a 12 MW solar PV project 
coupled with a 12 MWh lithium ion battery has been signed [131] and a 30 MW/60 MWh 
pumped hydro storage project, with an estimated cost of USD 40 million, was opened 
for tenders in 2018 [156]. In Lebanon, three individual solar PV plus battery storage pro-
jects with capacities between 70 and 100  MW have been auctioned, while in Dubai a 
1.2  MW/7.2  MWh sodium sulphur storage system is being tested at the Mohamed Bin 
Rashid Solar Park and the installation of another 1.12 MW/8 MWh lithium ion battery has 
been pushed forward [131]. In Israel, the government has approved a quota of 800 MW 
of pumped storage [157], while an auction for 168 MW of solar PV projects with storage 
has been completed [158]. In the Planned Policies and Measures scenario of the Cypriot 
NECP, investments in storage technologies are not envisioned before 2030, but a pumped 
hydro facility of 130 MW/1 040 MWh is considered and its operation is projected by 2033; 
considerable investments in lithium ion batteries are also planned in the period 203140, 
with deployed capacity reaching 655 MW/2 620 MWh [30]. In the objectives achievement 
scenario of the Greek NECP, in which all relevant energy and climate targets are achieved, 
new central storage capacity, consisting of pumped hydro storage and batteries, is pro-
jected to increase from 0.7 GW in 2020 to 1.4 GW by 2030; parallel studies have estimated 
the required storage investment needs at EUR 500 million [31].

Managing energy demand through the introduction of key technologies in generation and 
distribution would advance the integration of renewable energy in the power sector. Such 
technologies include smart grids and smart meters. Dubai plans to invest USD 1.9 billion 
between 2014 and 2035 under its smart grid strategy [159]. When rolled out to end-use 
sectors, smart meters – a subsystem of smart grids – enable direct benefits, such as 
economic returns to both governments and consumers, and indirect benefits, such as load 
shifting during peak demand hours.
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5.4.5. District heating and cooling 
Infrastructure that offers the potential to reduce GHG emissions includes investments in 
district heating and cooling infrastructure as it is a more efficient method of heating or 
cooling cities, while it offers an option for driving the process with carbon-neutral energy 
in the future. As energy consumption for cooling is very high in the region, the potential 
for district cooling has been recognised in several countries. For instance, Bahrain Bay’s 
district cooling plant was built to provide cooling for 1.5 million square meters (m2) of 
floor area [160]; and district cooling has been identified as an integral part of Dubai’s 
Demand Side Management Programme [161]. A projected increase in population living in 
urban centres, rising electricity prices and warming temperatures are estimated to lead 
to growth of the district cooling market in the Middle East from USD 7 billion in 2018 to 
USD 14 billion by 2025 [162]. The opportunities presented by densely built residential or 
commercial areas will be taken up by other countries of the EMME region. The EU’s Direc-
tive on Energy Efficiency [163] promotes the development of district heating and cooling, 
while recognising the importance of improving the energy efficiency of transmission and 
distribution networks; NECPs of Cyprus and Greece include the development of a few 
district heating and cooling facilities. 

5.4.6. Digitalisation 
Digitalisation can enhance the connectivity, efficiency and reliability of energy systems, 
contributing to the clean energy transition [164]. In electricity markets, smart demand 
response can contribute to system flexibility. Smart grids can allow further integration of 
variable renewable energy technologies by better matching supply with demand. Electri-
fication of the energy system will further enable the process and intensify the benefits of 
digitalisation. For instance, smart charging of EVs can promote charging during periods of 
low demand and high supply, providing additional system flexibility. 

The business potential of digital technologies is growing in the EMME region. Efforts to 
increase energy efficiency and incorporate larger shares of renewable energy will continue 
to provide a boost. It is estimated that the broader MENA region’s smart lighting market 
will grow to USD 2.1 billion in 2023, while smart-grid investments will reach USD 17.6 bil-
lion by 2027 [165]. Digital optimisation of the power sector in the region can increase 
profits by 2030% [166]. In the transport sector, digitalisation and automation can have a 
positive impact on safety and efficiency. Ride-sharing enabled by mobile applications can 
improve efficiency and create new business opportunities – an example is the Careem 
application, which is widely used in several EMME countries and allows individuals to gen-
erate income by offering rides with their private vehicles [167]. Nonetheless, a preference 
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for car ownership and unwillingness to participate in ride-sharing could present obstacles 
to the implementation of such a scheme in some countries of the region [168]. Similarly, 
use of automated vehicles can achieve fuel savings of 225% and potentially up to 40%, 
but could be impeded by the preference to drive, legal and ethical issues in collision cases 
or concerns regarding privacy and cybersecurity [169].

Despite the identified potential, there are obstacles to increased digitalisation in the region, 
among which are lack of infrastructure, regulation and digital skills [170]. Besides the 
obvious investments needed in information and communication technology infrastructure, 
conditions for the formulation of digital businesses should improve with the establishment 
of a favourable regulatory framework [167]. 

At the same time, digitalisation may be fraught with risks such as the danger of cyberat-
tacks. In 2012, the “Shamoon 1” virus incapacitated 30 000 computers of Saudi Aramco, 
forcing the company to shift to paper and telephone operations for several weeks [164]. As 
such, digital resilience should be an integral part of technology research and development, 
while it should be accounted for during policy design. Also, the use of energy technologies 
enabled by artificial intelligence requires consideration of cultural factors that may lead to 
unintended system behaviours [169]. 

5.5. The impact of COVID-19 on energy planning and related 
stimulus packages 
The COVID-19 pandemic has disrupted global economic activity, affecting national eco-
nomic output across the EMME region (Table 12). The lockdown measures and restric-
tions on economic activity caused an unprecedented price shock for most globally traded 
commodities, among which are hydrocarbons [171]. Oil prices reached the lowest level in 
more than 20 years in April 2020 and remained at these levels for a period because of 
global economic contractions, especially due to sharp declines in the use of road vehicles 
and aviation.

Governments rushed to provide immediate relief to industries and households hit by the 
pandemic. This caused serious fiscal pressures around the world. Countries running 
budget deficits and fossil fuel exporters, like many EMME economies, which saw their 
fuel export revenues collapse, have been particularly stressed [173]. Reduced revenue and 
increased expenditure led to a rise in national government debt for most EMME countries 
(Table 12). 
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5.5.1. The push for green stimulus recovery packages 
After the initial relief provided to crucial economic sectors, and while vaccinations are 
gradually allowing a return to normality, the attention has been steered to post-pandemic 
economic recovery. Since spring 2020, global economic support for relief and recovery 
from the pandemic has risen to very significant levels – but as regards the conformity 
of such stimulus measures with climate-compatible growth and broader sustainability 
objectives, the picture is mixed, as indicated by the “Energy Policy Tracker” [174] and 
the “Greenness of Stimulus Index” [175]. Many stimulus measures lead to widespread 
increase in consumer demand, which gives rise to higher GHG emissions. 

At the same time, the use of financial resources to cope with the short-term impacts of 
the pandemic presents financing hurdles for long-term decarbonisation efforts. Although 
renewable energy investments seem to have been hit less by the pandemic than those in 
fossil fuels, scarcity of financial resources is likely to pose barriers to the energy transition 
required for climate stabilisation. 

GDP, constant prices (% change) General government gross debt (% 
change)

2019 2020 2021 2019 2020 2021

Bahrain 2.0 -5.4 3.3 102.1 132.9 129.4

Cyprus 3.1 -5.1 3.0 94.0 118.2 113.0

Egypt 5.6 3.6 2.5 84.2 90.2 92.9

Greece 1.9 -8.2 3.8 184.9 213.1 210.1

Iran -6.8 1.5 2.5 47.9 42.8 36.6

Iraq 4.5 -10.9 1.1 47.7 81.2 69.7

Israel 3.4 -2.4 5.0 60.0 73.0 78.3

Jordan 2.0 -2.0 2.0 78.0 88.5 91.2

Kuwait 0.4 -8.1 0.7 11.8 11.5 13.7

Lebanon -6.7 -25.0 n/a 174.3 154.4 n/a

Oman -0.8 -6.4 1.8 60.0 81.1 71.3

Palestine 1.4 -11.0 5.7 34.5 47.3 47.9

Qatar 0.8 -2.6 2.4 62.3 71.8 59.8

Saudi Arabia 0.3 -4.1 2.9 22.8 32.4 31.0

Syria n/a n/a n/a n/a n/a n/a

Turkey 0.9 1.8 6.0 32.6 36.8 37.1

United Arab Emirates 1.7 -5.9 3.1 26.8 38.3 37.1

Source: [172].

TABLE 12. Impact of COVID-19 pandemic on national GDP and government  
debt in EMME countries
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The CO2 emissions reduction in 2020 is probably unprecedented because of the strong 
economic downturn. However, as this drop in emissions is not due to structural changes, 
the COVID-19 pandemic is expected to have little effect on estimates of the 2030 GHG 
emission levels consistent with a least-cost pathway in line with the Paris Agreement 
goals. A similar rate of decrease would need to be maintained for decades in order to 
achieve the 1.5°C warming limit [176].

While the COVID-19 crisis has temporarily foreshadowed the mounting climate emergency, 
it provides an opportunity to act collectively and with a common purpose. To do that 
we need to ensure that the short-term COVID stimulus and recovery plans are in line 
with long-term climate and sustainable goals [177]. Leaders of international organisations 
have stressed the importance of adopting green economic stimulus policies in line with 
the United Nations Sustainable Development Goals and the Paris Agreement in Climate 
Change, as greener economies are more resilient to climate change, social unrest and 
epidemics [171], [177]–[179]. Transitioning from fossil fuels to a sustainable low-carbon 
economy requires commitments to public spending and pricing reforms over a period of 
at least 510 years [180], hence there is a trade-off between short-term growth-enhancing 
measures and decarbonisation objectives.

Hepburn et al. [181], IEA [171] and IRENA [177] identified priorities for a green post-pan-
demic stimulus that can boost employment and climate policy goals: clean physical infra-
structure (e.g.  renewable energy and modernised electricity grids), building efficiency 
retrofits, investment in education and training, clean energy R&D and natural climate solu-
tions. Out of these, measures that can induce private investments may be preferable at 
times of severely limited public finances in most EMME countries. Furthermore, political 
acceptance and economic viability of green stimulus packages may be enhanced by giving 
priority to “green welfare expansion” measures, such as  targeting subsidies for energy 
renovations, solar panels or public transport to low-income households, and excluding 
from subsidies nonessential high-carbon-emitting products like conventional cars [182].

The International Energy Agency’s Sustainable Recovery Tracker provides insights on 
national sustainable recovery policies from more than 50 countries [183]. Information for 
some EMME countries is available in this database. For instance, Greece has identified 
total investments of USD 4.9 billion, mostly focusing on energy upgrades of the building 
stock, installation of electricity storage systems, installation of charging points for EVs, 
additional island grid interconnections and improvements in the electricity transmission 
and distribution networks. In the case of Israel, USD 4.8 billion has been set aside to 
promote renewable (solar and wind) energy projects, improve energy efficiency in urban 
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settings and enhance the electricity transmission and distribution networks. Similarly, Tur-
key plans to invest USD 9.5 billion in electricity distribution networks over the period 2021-
2025. On the other hand, since the beginning of the pandemic Saudi Arabia has committed 
at least USD 5.9 billion that directly or indirectly support the fossil fuel industry, mainly 
through investments in gas infrastructure and further electricity subsidies [174].

Beyond investments and market-based instruments, the pandemic offers a number of 
opportunities for changes in social behaviour that could accelerate sustainability tran-
sitions [184]. The economic crisis caused by the pandemic opens several avenues for 
research on the interaction of economic, behavioural, institutional and technological fac-
tors in the short and long term.

5.5.2. The need for economic reform and diversification in net fossil fuel 
exporters of the EMME region 
The alignment of post-pandemic stimulus with the energy transition in major economies 
across the world reinforces the need for economic diversification, energy subsidy and 
carbon pricing reforms in EMME countries. This is easier to be implemented in energy 
importers, but such reforms are harder for energy exporters due to the pressure on gov-
ernment finances, because of the collapse of export revenues and the broader economic 
recession.

Dependence on revenues from fossil fuel exports for national fiscal balance exposes 
several EMME countries to considerable vulnerability. According to the Carbon Tracker 
Initiative, in a low-carbon scenario Bahrain and Oman are among the most vulnerable 
economies, followed Iraq, Kuwait and Saudi Arabia; Iran, Qatar and the United Arab Emir-
ates are in the middle of the vulnerability scale, while Egypt is estimated to be the least 
vulnerable of the EMME fossil fuel exporting countries [185].

The effort required for an economic diversification is also affected by the conditions of 
the respective national economies before the pandemic. Some of the countries of the 
region increased their dependence on fossil fuel export revenues or reduced their foreign 
exchange reserves in the years that followed the 2014 oil price collapse; Bahrain, Iraq and 
Saudi Arabia fall into both of these categories, making it more difficult to diversity with the 
current conditions [186]. On the other hand, during the same period Oman and the United 
Arab Emirates, not only increased their foreign exchange reserves, but also reduced the 
contribution of fossil fuel export revenues to the total export revenues of their economies.

An analysis taking into consideration the break-even oil prices of net exporting countries, 
their political stability and capacity to diversify away from oil exports, attempts to estimate 
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how the energy transition will impact key net oil exporters [186]. The diversification capac-
ity is estimated to be high for Qatar and the United Arab Emirates, moderate for Kuwait, 
Oman and Saudi Arabia and weak for Iran and Iraq. High-cost oil producing countries 
with low capacity to diversity and low political stability, such as Iraq, are most at risk. 
On the other hand, low-cost oil producers, such as Kuwait, Qatar, Saudi Arabia, and the 
United Arab Emirates, have the political stability, institutional infrastructure and financial 
resources needed to survive the energy transition and allow for a smoother diversification 
of their economies. 

5.6. Gaps identified 
Based on the review presented in the previous sections, a number of policy gaps have 
been identified. This section provides an overview of key policy aspects that will affect the 
degree and success of decarbonisation of the EMME region.

• Disparities in the design and implementation of policies are largely due to the dif-
ferent positions and international partnerships of individual EMME countries. As EU 
Member States, Cyprus and Greece have to abide by EU energy and climate policy 
that is set at the regional level. Other EMME countries design and implement energy 
policies primarily at the national level and with their national or economic partners. 
For example, the Arab Energy Efficiency Guidelines, adopted by Arab states in 2010, 
encouraged the development of national energy efficiency action plans, while other 
nations (GCC countries, Israel and Iran) followed their own individual initiatives [28]. 
This makes it difficult to deal with climate change in the region in a co-ordinated 
and effective manner. Even though not one size fits all, increased co-ordination of 
regional climate mitigation efforts may offer synergies and reduce the overall cost 
of achievement of climate targets. 

• Low-carbon investment targets for the power sector are declared in the official 
plans of all countries, as regional power sectors are vertically integrated to varying 
degrees and hence sector targets can be defined and implemented at a large scale 
and a fast pace. Even in power generation, however, many countries are only begin-
ning to translate the plans and targets to actionable and concrete policies and regu-
lations. Conversely, in the utility-scale market segment, renewable energy auctions 
have led to success in the deployment of solar PV, wind and CSP projects in some 
countries. In the small-scale solar PV market segment, progress has been slow in 
most non-EU EMME countries due to several challenges such as subsidised fuel 
pricing and lack of low-cost financing. Establishment of distributed energy systems, 
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a transformation of power system operation and the existence of assistive pol-
icy, regulatory and market frameworks are needed to support further investments 
in low-carbon technologies [187]. Moreover, decarbonisation objectives in energy 
end-use sectors are minimal. 

• Transport is a major contributor to GHG emissions in the region but has been 
largely overlooked from a low-carbon policy perspective. Apart from the EU Mem-
ber States Cyprus and Greece, no other country of the region seems to have a 
comprehensive policy addressing energy efficiency in transport [28]. Several coun-
tries recognise that sufficient focus should be given to the sector, as indicated in 
their NDC/INDC submissions. Iraq, Israel, Jordan, Oman, Palestine, Syria and Tur-
key define transport-related measures in their plans, mainly identifying the need for 
the promotion of public transport (Table 15). 

• Promotion of renewable energy technologies in buildings is low in large parts of 
the region. In their NECPs, Cyprus and Greece include measures that encourage 
the adoption of solar water heaters and heat pumps [30], [31]. Jordan and Lebanon 
have targets for the adoption of solar water heaters, but such a policy does not 
seem to exist in the rest of the region [28]. 

• Even though energy efficiency is mentioned as a major component in nearly all 
NDC/INDC submissions of EMME countries, implementation of policy measures 
that would promote relevant practices does not seem to be very strong. Legislation 
that regulates energy performance standards for air conditioners and other elec-
tric appliances exists, but adoption of building code standards is minimal in some 
of the countries [80]; Iraq and Palestine, for instance, only have voluntary energy 
efficiency regulations for buildings [82]. Laws and bylaws have been implemented 
for aspects of energy efficiency measures in some countries, but by 2016 Kuwait, 
Oman and Saudi Arabia had no such policy measures [82]. Obviously, the existence 
of fossil fuel subsidies does not help the uptake of energy efficiency investments.

• Measures that focus on reducing emissions and improving efficiency in industry 
are negligible in certain countries of the EMME region. Across the Arab states of 
the region, only Jordan, Lebanon and Palestine have industry-specific energy effi-
ciency targets defined [82]. In the GCC, the energy intensity in the industrial sector 
requires immediate measures, yet none of the countries has implemented industrial 
energy efficiency, while energy intensity targets for the sector are absent [28]. 
Beyond energy efficiency, direct process emissions from the region’s cement, steel, 
aluminium, chemical and refining sectors require policy frameworks that would 
support mitigation via measures like CCUS [188].
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• Many countries in the region rely on oil and gas exports for their fiscal revenues, 
while the economy is heavily reliant on the oil and gas industry. At oil prices of 
around USD 40 per barrel, which prevailed in the international markets after the 
COVID-19 pandemic, no EMME country except Qatar could balance its budget.5 Con-
sidering the growing post-pandemic uncertainty as to the future global demand for 
fossil fuels, greater efforts towards an economic diversification are necessary for 
increased economic resilience in such states.

• Other than the inclusion of energy-intensive industries of Cyprus and Greece in the 
EU ETS, no other carbon markets exist in the EMME region.

• There is very limited information on energy poverty among the population of the 
region.

• Despite the availability of interconnection projects, electricity trade among the inter-
connected countries has been modest. The existing interconnection projects do not 
appear to be fully functional. A related and unexploited opportunity is in natural gas 
trade.

As energy-related GHG emissions are driven by demand of societies for energy ser-
vices, reducing energy demand is key for decarbonisation. However, there is little, if any, 
research into lifestyle changes, which could shift societies away from past carbon-in-
tensive socio-economic development paths. This becomes particularly evident in light of 
the recent experience with the COVID-19 pandemic and low-energy intensity practices 
adopted in response to it. 

5. “The end of the Arab world’s oil age is nigh”. The Economist, 18 July 2020.
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6. Policy proposals 

Since the EMME region is expected to experience strong adverse impacts of climate 
change, it is in the interest of all countries to contribute to the international efforts to 
mitigate it. Achieving the goals of the Paris Agreement is key for this purpose but also 
poses an enormous challenge for the region, as highlighted in Table 9 and Figure 18. In 
this context, all EMME countries need to adopt ambitious climate strategies and be ready 
to share fairly the decarbonisation burden. Regional cooperation is crucial for the success 
of such an objective; this underlines the need to conduct region-specific thematic policy 
assessments that will highlight weaknesses and identify opportunities.

The need for ambitious decarbonisation policies in the region is illustrated by the large gap 
between what countries have declared in their NDCs and what is necessary for aligning 
with the objectives of the Paris Agreement. Projected growth in population and income 
levels in the coming decades is going to pose additional challenges. A path to low-carbon 
economies requires interventions both to mitigate the demand for energy and to satisfy 
this demand with energy sources having a low or net-zero life-cycle carbon footprint. 
Above all, it requires political willingness to express a vision for a low-carbon economy, 
which can be fulfilled through appropriate clean energy transition plans that include 
actionable policies for the medium and long term. The EU Green Deal that was announced 
in December 2019 intends to align most economic development priorities in Europe with 
the decarbonisation imperative and can serve as an example. Regional co-operation can 
greatly contribute to this objective through the exchange of technical expertise, best prac-
tices in policy implementation and mutual capacity building.

The energy sector cannot be considered in isolation from the broader socio-economic 
systems. Interactions between the energy sector, the economy, society and environment 
are fundamental for energy transitions. Indeed, a successful energy transition requires a 
systems approach that goes beyond the energy technology and policy layers to incorpo-
rate the challenges across all layers of the transition (economy, society and environmental 
systems) and the dynamics between them. This approach needs to address the systemic 
changes needed in our socio-economic structures upon which this transition relies. This 
means that policies to scale up deployment and integrate higher shares of zero-carbon 
energy need to be supported by cross-cutting enabling policies such as appropriate indus-
trial, skills and labour, social and financial policies – all formulated from a holistic perspec-
tive. Once all the different components of these comprehensive policy frameworks are in 
place, we can ensure that the transition will be successful in achieving global climate goals 
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and will result in millions of jobs, broad economic development and significant benefits for 
health and human welfare.

The approach to enable the clean energy transition in the region can be based on three 
pillars:

• Planning the energy transition with robust data and analyses.

• Mitigating growth in energy demand and promoting the uptake of green technolo-
gies and practices by consumers and firms.

• Ensuring adequate supply of competitive, low-carbon energy.

The following sub-sections outline major elements that should emerge as policy priorities 
in these three pillars; a summary of these elements is provided in Figure 19. Within each 
pillar, the figure displays major policy priorities to be pursued in approximate chronological 
order. Some EMME countries may be more advanced in one pillar while some others in 
another. In any case, because of the urgency to address climate change, all pillars have to 
be developed in parallel. 

Planning the 
Energy Transition

Mitigating Growth in 
Energy Demand

Ensuring Low-Carbon 
Energy Supply

• Formulate a vision and a 
 roadmap for a low-carbon 
 economy

• Ensure proper governance 
 of energy data and policies

• Collect and report adequate 
 energy statistics and costs

• Perform energy projections 
 for the medium and long 
 term

• Implement, monitor, and 
 revise clean energy plans

• Adopt enabling policies in 
 industry, labour market, 
 social protection, education 
 and skills, and �nance

• Promote energy e�ciency 
 in all end-use sectors 
 (buildings, industry, 
 transport) by facilitating 
 investments and removing 
 �nancial barriers

• Promote water conservation 
 to reduce the energy needs 
 of water supply

• Understand socio-economic 
 aspects (e.g. poverty and 
 energy access) that a�ect 
 the adoption and acceptance 
 of energy saving measures

• Stimulate behavioural 
 change in the population 
 to promote energy 
 conservation; institutionalise 
 post-pandemic low-energy 
 lifestyles

• Promote electri�cation of 
 end-use sectors

• Invest in low-carbon 
 electricity and sector 
 coupling (e.g. waste heat 
 of power plants to be used 
 in industry and residential 
 heating/cooling)

• Enable infrastructure 
 investments (inter-
 connections, smart grids) 
 and institutional reforms 
 (�exible tari�s, energy 
 communities) to allow 
 increased penetration of 
 low-carbon electricity

• Exploit opportunities to 
 produce clean fuels 
 (including hydrogen) for 
 sectors hard to decarbonise 
 (e.g. cement and steel 
 industry, aviation, shipping)

FIGURE 19. Main pillars and policy priorities for enabling decarbonisation of  
energy systems
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6.1. Planning the energy transition 
The current lack of a clear framework for energy and climate policy design in most coun-
tries of the EMME region is problematic and leads to uncoordinated action. Energy and 
climate policy in the region can be formulated in a stepwise process – the relevant EU 
strategy may provide guidance for this purpose. The political announcements and defined 
vision statements can be assessed in a series of energy scenarios, formulating broader 
national or regional strategies. Identification of the preferable pathways can then result 
in detailed roadmaps and action plans, leading to legally binding targets, obligations and 
standards [189]. 

Section 4.6 has elaborated further on gaps in knowledge and data needs. To be effective 
and useful to policy makers, such an approach requires a proper knowledge base in each 
country, consisting of information such as:

• Publicly available energy statistics of adequate quality, collected by specific govern-
mental agencies which will be accountable for this information.

• Technical and cost data for different energy technologies.

• Additional information that will allow the exploring of economic, environmental and 
social impacts of energy systems (e.g.  economic activity and employment data, 
energy access and poverty, air pollutant emissions, etc.).

Such information can then be utilised in energy-environment-economy models to per-
form projections and scenario analyses that will allow the analysis of costs, effectiveness, 
impacts and trade-offs between alternative decarbonisation pathways.

A further advisable step is to foster co-operation between EMME countries in order to 
prepare integrated assessment studies of energy and climate change policies which will 
be tailor-made to the conditions, resources and needs of the EMME region.

Besides the preparation of energy and climate plans, it is necessary to establish monitor-
ing mechanisms for assessing the progress towards the set targets and the implemented 
policies and measures. The mechanism should include provisions for the measurement, 
control, verification and evaluation of planned policies.

6.2. Mitigating the growth in energy demand 
Rising incomes usually increase consumer demand for energy services, and global expe-
rience over many decades has shown that it is difficult to decouple energy use from eco-
nomic growth. If the demand side of the energy equation is neglected it becomes much 
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more challenging to proceed to decarbonisation, since unmitigated energy use poses far 
greater requirements to the supply side for providing adequate and clean energy. There-
fore, improving energy efficiency across the economies of EMME countries can substan-
tially contribute to achieving low-carbon objectives, while at the same time it will improve 
the overall economic productivity of the region. The IEA calls energy efficiency “the first 
fuel”, meaning that fuel consumption avoided due to efficiency measures is greater than 
the actual consumption of any other fuel.

Besides promoting energy efficiency, demand-side measures also enable governments 
to encourage the uptake of clean energy technologies by consumers and firms. Although 
several low-carbon options exist for all end uses at reasonable costs, energy users often 
ignore them due to lack of information, hidden costs, limited access to finance or behav-
ioural reasons. Therefore, interventions on the demand side can strongly boost the clean 
energy transition.

Several policy approaches can contribute to these objectives. Regulatory standards for 
appliances, machinery and motor vehicles are important elements in this policy domain. In 
the built environment, building codes for energy performance and equipment standards for 
heating and cooling systems are needed, while regulations for the exploitation of district 
cooling are also essential due to the region’s high demand for space cooling. Standards 
can help reap energy efficiency gains, which might otherwise go unnoticed due to infor-
mation gaps or limited rationality by consumers.

At the same time, it is well documented that economic and financial incentives are crucial 
for unlocking the energy efficiency potential of an economy. Market-based instruments 
for the promotion of energy efficiency interventions can enable market actors to adopt 
the most cost-effective mechanisms for the delivery of energy efficiency improvements. 
Two broad categories of market-based instruments consist of obligations, in which energy 
utilities are required to achieve specific energy efficiency targets, and auctions, in which 
market actors bid for available funds aimed at energy efficiency outcomes [190]. Such 
approaches provide flexibility to the private sector to find the most cost-effective mix of 
technologies or measures that achieve the targeted efficiency improvements. 

Private investments can also be leveraged through innovative mechanisms such as the 
promotion of third-party financing and energy performance contracting. Energy service 
companies (ESCOs) can be utilised for the mobilisation of private financing for imple-
mentation of energy efficiency or renewable energy technology investments, paying off 
the investments and generating profit from the resulting energy cost savings or renew-
able energy generation [191]. This incentivises ESCOs to ensure effectiveness of their 
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interventions, shifting investment risk from the customer to the ESCO. The operation of 
ESCOs requires the establishment of a relevant regulatory framework. 

Financial barriers to the adoption of energy efficiency measures can also be overcome 
through capacity building and technical assistance from international organisations and 
multilateral development banks. For this purpose, regional co-operation is also useful for 
exchanging knowledge about best practices.

In the largely overlooked transportation sector, EMME countries have to actively promote 
sustainable transport modes. Due to high urbanisation levels in the region, sustainable 
urban mobility should be prioritised in national and regional policy agendas. This is essen-
tial to ensure access to reliable transport services, avoid increases in both GHG and air 
pollutant emissions, and tackle other transport externalities like road congestion, acci-
dents and noise. The challenges posed to public transportation by the social distancing 
requirements of the COVID-19 pandemic have pushed governments to consider new ways 
to lessen traffic and promoting non-motorised transport [177]. Key policy interventions 
include: 1) the reallocation of budgets away from road infrastructure benefiting private 
vehicle use to infrastructure promoting walking, cycling and use of public transport; 2) 
alignment of urban planning with transport planning and engagement of experts across 
the policy domain to formulate coherent sustainable mobility plans; 3) road pricing in which 
vehicles are charged for use of roads in certain areas of a city during peak traffic periods; 
4) bundling key transport governance powers, such as fiscal measures, infrastructure 
delivery and operations, at the metropolitan level, taking into account regular commuters 
to city centres for work and 5) land-value capture, in which authorities generate income 
from improved property prices adjacent to public transport infrastructure, which can then 
be used to finance additional public transport projects [192].

Transportation is not only about cars and trucks. Rail interconnections should be explored 
to increase electrification, especially for high-speed transit between countries in the 
region. Further, as some of the world’s biggest international airlines are present in the 
EMME region, efforts to reduce GHG emissions from the aviation sector should ramp up. 
Commercial flights contributed to 2.4% of CO2 emissions from fossil fuel combustion in 
2018, while the United Arab Emirates ranked sixth globally in the top departure countries 
in terms of passenger kilometres [193]. Both cleaner fuels and energy efficiency improve-
ments of aircraft are crucial in this respect. It is still unclear how much the aviation sector 
will be affected by changes in international travel patterns after the COVID-19 pandemic; 
however, the importance of aviation is unlikely to recede in the future. Hence, with avi-
ation, particularly long-haul aviation, which is among those sectors that are hardest to 
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decarbonise, EMME countries operating big international airports and airlines have both 
the responsibility and the economic interests to reduce the carbon footprint of air travel. 

The importance of urban planning to energy demand cannot be underestimated. Sus-
tainable design of neighbourhoods and communities can enable the development of car-
bon-neutral cities by not only reducing the need for car mobility, but also by improving the 
energy efficiency of the built environment and promoting nature-based solutions, such as 
green roofs for improved insulation or urban parks and fountains to reduce the urban heat 
island effect [194], to adapt to a changing climate. Energyefficient residential areas are also 
climate-resilient areas and can improve the welfare of their inhabitants.

Incorporation of circular economy practices can optimise resource use, and thereby yield 
energy efficiency gains, by maintaining or prolonging a product’s lifetime, reusing and 
redistributing the product, refurbishing and remanufacturing it or simply recycling mate-
rials for manufacture of new components or products [188]. As the energy transition 
requires heavy investments in clean energy technologies with finite lifetimes (e.g.  bat-
teries, solar photovoltaic panels, electric vehicles), applying circular economy principles 
can have a positive impact on resource use and energy efficiency. Extended producer 
responsibility is a key policy mechanism, by which manufacturers and retailers assume 
responsibility for items at the end of their technical lifetime. Regulations on product disas-
sembly potential and creation of new business models, assisted by relevant policy design, 
can further promote the circularity of national economies. 

Energy demand policies should consider the nexus of energy and water demand. As 
explained in Section 4.5, the most water-scarce EMME countries require vast amounts of 
energy to satisfy water needs; this trend is expected to continue in view of rising incomes 
and population and climate change. Investments in innovative water supply technologies 
(e.g. solar desalination or wastewater treatment) and demand-side measures for water 
conservation (e.g. reducing losses in water distribution networks and appropriate water 
pricing) can mitigate the growing water demand, which in turn may put less strain on the 
energy systems of the region. 

Finally, besides measures addressing domestic energy demand, fossil-fuelexporting coun-
tries in the region should account for changes in the global demand as a result of the 
energy transition. An economic diversification in these countries should move from a 
stated policy goal to concrete actions. Diversification can be pursued by promoting policies 
that strengthen human capital, encourage innovation, enable low-carbon infrastructure 
investments, strengthen the financial sector and promote openness and transparency to 
international markets [24]. 
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6.3. Ensuring adequate supply of low-carbon energy 
Observed climate change and international policy initiatives make it clear that the transition 
to clean energy will most likely accelerate in the coming years. This will affect all countries 
of the EMME region, regardless of whether they are net energy exporters or importers. 
Energy-exporting nations need to diversify their economic activities and transform their 
fossil fuel industries to become suppliers of low-carbon energy. Energyimporting nations 
need to bear in mind the limitations of dependence on external supplies of fossil fuels for 
their energy needs and the associated impact on energy security. Unless there is absolute 
assurance that supply of fossil fuels is guaranteed to withstand any global political or other 
supply challenges, these have to be considered fragile when compared to the long-term 
availability and reliability of nuclear power and renewable sources.

To accelerate decarbonisation in the electricity system, the region’s investment in inter-
mittent renewables is almost certain to increase significantly. Both direct investments in 
renewable technologies and investments in enabling systems such as smart grids and 
energy storage capacity will be needed. However, such investments are more capital 
intensive than fossil fuel technologies and entail a greater level of risk for investors; this risk 
is even higher in developing countries [195]. Reducing risk via financial or policy de-risking 
can encourage investment interest in low-carbon technologies. Financial de-risking can 
occur through export guarantees for foreign investors [38] or by transferring a portion of 
potential negative financial impacts to other entities, such as publicly owned development 
banks [195]. These can agree to reduced or no payments by the relevant investors. Policy 
de-risking entails improvements in institutional infrastructure and reduction of barriers 
within the investment environment, minimising the probability of unwanted construction 
delays. 

It is clear that, as the share of intermittent renewables increases, there is a growing need 
to deal with the intermittency challenges, as well as recognition that the costeffectiveness 
of renewables decreases substantially as their penetration increases. This hints to the 
development of more flexible power systems, which can be achieved through investments 
in flexible, dispatchable generation options and storage technologies, transformation of 
electricity to alternative fuels (e.g. hydrogen), improvements in grid networks and regula-
tions to allow flexible tariffs and demand response management, enhanced regional inter-
connections and market integration [196]. In turn, sector coupling will offer an additional 
flexibility option to the power system. Electrification of the transport sector, for example, 
strongly supports such flexibility. 
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Regional grids will also allow for optimisation of capacity investments and sharing of 
excess electricity. Already interconnected countries have to develop their grids and 
regulations in order to maximise the utilisation of interconnection projects. Institutional 
reforms such as deregulation of electricity markets and regulation that allows the creation 
of energy communities, combined with investments in smart grids mentioned above, can 
allow a far greater penetration of renewables – primarily wind and solar – in the energy 
mix. Such reforms will also strengthen the role of consumers so that they become active 
participants of the future energy market and assume the role of “prosumers”.

Electrification, however necessary for the energy transition, is unlikely to solve the decar-
bonisation challenge in heavy industrial sectors that require large amounts of process 
heat. The EMME region was responsible for 10% of aluminium, 8% of cement and 4% of 
steel production globally in 2016 [197]. Such heavy industrial activities present an addi-
tional challenge in decarbonisation efforts, which can be addressed with a range of poli-
cies [188]. On the technological front, renewables and alternative fuels such as hydrogen 
might contribute to reduced GHG emissions in industry sectors through the supply of pro-
cess heat. Hydrogen has significant potential for uses in industry, transport, buildings and 
the power sector [40]. If existing heat distribution infrastructure is utilised, nuclear energy 
(especially high-temperature reactors) can also provide process heat. District heating 
and/or cooling can come from the utilisation of biomass or waste, or from the residual 
steam of NPPs as has been examined in some countries [198], [199]. Furthermore, oil-pro-
ducing countries could explore blue hydrogen production from steam methane reforming 
in combination with CCS as an alternative to conventional fuels, such as natural gas, for 
both domestic use and export. Blue hydrogen may be either a long-term investment or 
stepping stone to zero-carbon green hydrogen production from renewable electricity cou-
pled with electrolysis. On the policy front, carbon pricing, similar to the EU ETS scheme, 
is a tool that can push sectors towards low-carbon technology options. Innovative tech-
nological solutions can emerge through R&D, which can be promoted through funding or 
establishment of government laboratories, financial support of public or private research 
institutes, establishment of government-industry-academic research partnerships, sup-
port of entrepreneurial development of innovative low-carbon technologies and incentives 
to encourage industrial R&D (e.g. tax credits, research grants). Preferential government 
procurement of low-carbon materials can provide a niche market for industries investing 
in low-carbon manufacturing options. Other relevant policy instruments include manda-
tory disclosure or industrial emissions data, labelling of low-carbon products and mate-
rials, and recycling requirements, which can provide dematerialisation and subsequent 
reduction in embodied emissions. 
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6.4. Cross-cutting policies 
The previous sections outlined policy options that are primarily targeted at either energy 
demand or supply. There are, however, also several cross-cutting policy instruments that 
can yield both energy efficiency and higher demand for clean energy systems on the 
demand side, and faster deployment of low-carbon technologies on the supply side. Such 
instruments are briefly described in this section.

Energy and carbon pricing have a prominent role among horizontal policy instruments that 
can bring about very substantial technological and behavioural changes. As explained in 
Section 5.3.1, despite recent reforms, energy prices in many EMME countries still do not 
reflect actual costs of energy supply and use. Therefore, further energy subsidy reform 
is needed in several countries across the region. As subsidies that support the use of 
fossil fuels distort the market and create unfavourable conditions for private investors in 
clean energy technologies, a gradual removal of these market distortions is essential for 
the envisioned energy transition. At the same time, energy subsidies discourage adoption 
of energy efficiency measures and generally prevent behavioural changes towards more 
energy-efficient lifestyles. Existing subsidies should be designed to include sunset clauses 
and performance indicators, with the intention of an eventual complete phase-out. Such a 
reform will also provide much needed public revenues, which could finance green invest-
ments or compensate vulnerable households that may be disproportionately affected by 
the rise in retail energy prices. Similar principles may be applied to water pricing in order 
to enable water conservation, which will also induce significant energy efficiency gains in 
many countries, as explained in Section 4.5. 

Subsidy reform will also support a comprehensive power sector reform, in which compet-
itive electricity markets can be set up, removing pricing discrepancies across countries. 
This will pave the way for more active electricity trade on the regional level, which can 
unlock renewable energy potential across the region. This necessitates an appropriate 
institutional and regulatory framework to establish smooth operation of the regional grid.

Apart from fossil fuel subsidy reforms, the energy transition can benefit from a careful 
and gradual implementation of carbon pricing schemes, keeping in mind potential adverse 
socio-economic impacts. These can provide the proper price signals to consumers and 
firms to adjust their behaviour and investments towards green energy. Subsidy reform 
would provide an implicit form of carbon pricing that perhaps could serve as a basis for 
explicit carbon pricing over time.

Beyond pricing, the green transition will greatly benefit from sector coupling, taking advan-
tage of synergies between investments in low-carbon technologies and energy efficiency 



6. Policy proposals | 73

measures. Such options include, for instance, electrification of the transport and heating 
and cooling sectors, powered by low-carbon energy technologies; using waste heat from 
low-carbon thermal power generation (e.g. nuclear or CSP) for district heating and cooling 
or exploiting renewable energy to produce thermal storage that can be used by residential 
or industrial consumers or hydrogen that can be used as fuel for high-grade heat in indus-
try and long-haul transport.

Consumers can also be influenced to change towards less energy- and carbon-intensive 
lifestyles. Institutional reforms can turn them to “prosumers” of energy, as mentioned in 
the previous section, thereby adjusting their consumer habits [196]. Education and aware-
ness raising can promote both greener lifestyles and public approval of policies supporting 
the energy transition effort. Policy design that considers socio-economic impacts and con-
cerns of vulnerable households is important in this respect [169]. Therefore, understanding 
consumer viewpoints and social norms in each country is essential; a combination of 
official statistics, surveys and analyses together with information campaigns can provide a 
clearer picture that can make a significant impact. Promotion of socio-economic research 
in these aspects should also be a priority for national governments.

Moreover, new lifestyles and everyday practices that have been adopted in response to the 
COVID-19 pandemic, if continued and institutionalised, can also enhance energy efficiency 
and GHG emission reductions. This opportunity should not be missed; governments have 
to consider policy measures that can sustain those pandemic-stimulated practices that 
have a positive environmental impact and can be continued even after the public health 
emergency has been overcome [177]. 

6.5. A policy toolkit 
In view of the considerations and recommendations provided in this chapter, Figure 20 
summarises the main policy instruments that can be used for enabling a low-carbon 
energy transition in EMME countries. Obviously, some options are more suitable for some 
countries than for others. Investments in specific technologies (CCUS, nuclear, hydrogen, 
energy storage) are much more relevant in nations with an industry that is already active 
in deployment or research in the respective systems. Water conservation is more relevant 
for water-stressed countries. Urban planning can be more effective in countries with 
expanding urban settlements that can take advantage of sustainable design. Depending 
on governance features, some regulatory measures may be more realistic or effective in 
some countries than in others.
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This toolkit is meant to be a starting point for governments to screen policy options, iden-
tify those that are more appropriate for each national context and then elaborate on details 
of their design and implementation. Regional co-operation among EMME countries is cru-
cial for the exchange of best practices and experiences towards the selection of nation-
ally appropriate policy instruments. The Cyprus Climate Initiative can contribute to this 
objective by facilitating dialogue, capacity building and active collaboration between policy 
makers and researchers of the region.

6.6. A research agenda for the EMME region 
In accordance with the gaps in knowledge identified in Section 4.6 and the policy proposals 
described in the previous sections of this chapter, it is evident that a wideranging regional 
research and innovation agenda is urgently necessary. Areas of research to be pursued 
encompass the following topics:

• Technologies (clean fuels such as hydrocarbons and hydrogen, green desalination 
processes, zero-carbon power generation, e.g.  renewables/nuclear for electricity 
and process heat, energy storage, carbon capture and utilisation)

• Enabling infrastructure (inter-connections, energy communities)

• Digitalisation (smart grids, vehicle-to-grid, automation)

• Circular economy (impact of resource efficiency and waste prevention on the carbon 
footprint of industries and households)

• Attitudes (lifestyle changes and behavioural aspects to lower energy demand and 
adopt sustainability practices, especially after the pandemic)

• Policies (simulations of inter-connected/liberalised markets, decarbonisation path-
ways and their impact on economic growth and social equity)

Out of this research agenda, each country can choose the options that best fit its natural 
resources, accumulated expertise and comparative advantages. It is important to empha-
sise that, regardless of national strategies, regional co-operation can accelerate research 
and innovation in the region. This can be enabled by targeted initiatives such as the cre-
ation of highly capable regional energy/climate/economic modelling networks, which will 
not only involve research institutions but will also establish strong links with national 
decision makers in order to enable a policy-relevant decarbonisation agenda for the EMME 
energy system.
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7. Concluding remarks 

The Eastern Mediterranean and Middle East (EMME) region comprises countries of vari-
ous sizes and population levels, at different stages of economic development, with a sig-
nificant variety in natural, human and financial resources, and facing diverse political and 
economic challenges. They share, however, a common future. They are located in a hot-
spot for climate change, with substantial adverse impacts on their welfare expected. 

Today, the EMME region hosts 5.5% of the global population, produces 4.7% of the world’s 
economic output but generates more than 8% of global carbon dioxide emissions. Most 
EMME countries emit much more carbon dioxide per capita than the world average, and 
considering their population trends, economic growth prospects and emission projections, 
almost all of them are far off the trajectory required to stabilise global climate. Being 
responsible for about three-quarters of these greenhouse gas emissions, the energy sys-
tem has to bear most of the burden of the decarbonisation effort to bring the region in line 
with the requirement for global climate stability.

Time is very limited, and the progress needed for decarbonisation is very substantial. After 
reviewing socio-economic and technological trends in energy systems of the region, this 
report has highlighted gaps in policy and knowledge that have to be addressed rapidly. It 
has identified three pillars which need immediate and simultaneous attention by govern-
ments of the region: 1) improving the knowledge base with better data, policy analyses and 
decarbonisation roadmaps; 2) reversing the trend of evergrowing energy demand in order 
to improve energy productivity and reduce the need for emission-generating activities and 
3) ensuring that energy needs are met with lowcarbon technologies on the road to climate 
neutrality in the 21st century.

The importance of regional co-operation cannot be overstated. Co-ordinated actions 
like sharing and codeveloping energy infrastructures and networks, facilitating technical 
exchanges and capacity-building activities, and conducting regional integrated assess-
ments are essential elements towards decarbonisation. The European  Union’s model, 
although not fully transferable to EMME countries, can serve as a good example of a 
determined and consistent approach towards global climate stabilisation.
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The report has provided a policy toolkit for decarbonising energy systems. Some tools are 
more relevant for some countries than others. However, common features apply: satis-
fying a large portion of energy needs with zero-carbon electricity and heat; utilising the 
region’s natural resources to provide low- and zero-carbon fuels like synthetic hydrocar-
bons and hydrogen; improving energy efficiency in industry, buildings and transport; and 
aligning the economic and research priorities of countries with the strategic vision of a 
low-carbon future. Beyond technologies and sectoral approaches, a successful energy 
transition requires a holistic framework that addresses the systemic changes needed in 
our socio-economic structures. Such a framework would encompass enabling actions 
under a wide range of industrial, education, labour, social and financial policies.

Geography and climate make it imperative for EMME countries to address their common 
future in a co-ordinated manner. Policy makers can combine the available international 
knowledge with regional resources to facilitate the transition to climate neutrality, which 
will improve the well-being of all people in the region. 
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