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Abstract

Demand for energy, being a prerequisite and enabler of economic growth, has been growing at a tremendous rate in the
United Arab Emirates (UAE) as well as in the wider Middle East & North Africa (MENA) region. Demand being primarily
driven by the region’s economic momentum, the rapid industrialization as well as by the energy-intensive living standard of
fast growing populations increasingly concentrating in urban centers contribute significantly, too.

Today, the region meets its energy demand all but exclusively by fossil fuels (see exhibit 1). What sounds like an intuitive
choice in a region abundantly endowed with hydrocarbons, this strategy poses significant challenges:
e The growing domestic energy hunger eats into hydrocarbon exports throwing national budgets in disarray,
e The preservation of the national hydrocarbon reserves is an imperative of intergenerational equity,
e The carbon intensity of today’s energy systems contributes to world climate change and is a potential competitive
disadvantage under a global CO2 regime.

MENA countries have made some high-profile steps towards the exploitation of the region’s vast renewable resources. Those
projects, however, have so far had no significant impact on energy supply. That a more sustainable energy strategy is viable
has been clearly shown by another oil-rich country: Norway produces nearly all its electricity by its abundant renewable
resources (see exhibit 2); fossil fuel use is restricted to the transport sector and industry — sectors in which there’s no
competitive alternative to fossil fuels.

Even though growth momentum has slowed down recently, projections predict a continuation of the growth path and of the
energy demand surge in tandem. As a consequence, massive energy-related investments will be made in the mid-term future.
This research projects aims at delivering important background information supporting the policy making process and
delivering recommendations for focused energy policy setting drawing on an assessment of various technology options and a
systematic energy-economy model.

Exhibit 1: Fossil fuels dominate MENA energy supply Exhibit 2: UAE - Norway comparison
Norway and the UAE: both have large hydrocarbon and RE resources,
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Motivation for the research project:

Current energy system setup gives rise to a
dramatic carbon footprint of Middle East countries
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Key indicators predict continuation of
energy demand surge
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Growing competition between hydrocarbon exports and
domestic energy demand
.(I)fl- 1. IMF WEQ 2. United Nations Statistics Departmant E ner g y C en t er (
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Research approach / methodology:

Research project consists of 4 phases

Country focus
(UAE)

Regional focus (MENA)

D Energy
policy analysis

@ Energy model

Regional review development

Technology options

Comparison MENA vs, Data collection Definition of MENA Development scenario
world = Fuel and emission energy model specifics  creation
price forecasts
Analysis of MENA = Supply technologies Assessment of existing Business-as-usual
economies = Storage tech, energy models; model (BAU) case projection
- Demand tech. selection

Energy sector analysis = Resource data Least-cost

= Qil and gas (0&3G) Model modification and optimization

= Electricity Technology finalization

- Water assessment Policy

recommendation
Energy consumption Resource assessment
analysis of MENA

Historic country Fuel and emission MENA energy planning BAU and least-cost
economic&energy price scenarios and policy evaluation case cost projections
profiles (balances and model
statistics) Technology profiles UAE's optimal energy
and costs prioritized mix
Present country energy focus technologies
policy frameworks Policy
MENA RE resources recommendations

Forecast Q&G capacities
(production/ refining) MEMNA EE potential
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Geographic scope: Arab MENA countries

Legend

‘ Arab country!

FOCUS: Arabt MENAZ
country

MEMNA country

Turisia

o

Hgeria

Djibauri

1. Defined as the member countries of the Arab League; the Comoros are also a member country but not shown in this exhibit
2. There's no unitary definition of the MENA region in the literature; here IEA's definition of Middle East and North Africa is used; according to the
World Bank’s MENA definition Djibouti is also part of the region as well as he Gaza Strip and the West Bank; IMF's definition of MENA

encompasses the Arab League countriss plus the Islamic Republic of Iran (WEO)
) 3. This excludes Palestine/the Palestine Territories and western Sahara, currently occupied by Marocco %
Source: IEA; Worldbank; IMF; Arab League E ner g y C en t er
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Current status of the project (September 2010):

° Phase 1 - Regional review: Developed and populated macro-economic and
energy-supply related database for MENA countries; supply-side energy system
analysis of the UAE completed; demand-side analysis in progress

° Phase 2 — Technology options: First renewable resource assessments (wind, solar,
geothermal) collected

. Phase 3 — Energy model development: Completed and validated specification of
MENA energy modeling specifics; started evaluation of existing energy model
frameworks (energy-economy models as well as energy sector models)

. Phase 4 — Energy policy analysis: Phase not yet started

Exemplary results:

Abu Dhabi has no overarching energy strategy,
but sector strategies for energy supply

Policy decision Strategic statements
é =
« Increase of crude and gas preduction from 3.0mmbpd to 3.8mmbpd and
E‘g ADNOC strategic Business Plan from 2.1bcfpd to 3.3bcfpd by 2012, respectively

[ Little information avallable due
| to ity
» Creation of a single buyer model (water and electricity)

I ey e
* Promotion of independant water and power producers (IWPPs); ADWEC,
2030 {dated Jan. 2009) the single buyer in Abu Dhabi's scheme, merely developer of last resort

» Growing electricity demand motivates evaluation of nen-conventional
Policy of the UAE on the sources of electricity
Evaluation and potential » = nuclear power-generation emerged as a proven, environmentally
d p p Ful 1 promising and commercially competitive option”
energy (dated Apr. 2008) « The UAE establish a Nuclear Energy Program Implementation
Organization in cooperation with the IAEA

= Overall cbjective is two-fold: Economic and environmental
« The initiative is meant to create a new economic sector within Abu Dhabi
and to contribute to economic diversification through

Energy supply

Electricity and water

... the positioning of ™ Abu Dhabi as a world-class research and

Launch of Masdar initiative development hub for future energy technologies”

(dated Apr. 2006) =.. " the commercialisation and adoption of these and other
technologies in sustainable energy, carbon management and water
conservation”

« Masdar a symbol for the environmental commitment of the Emirate to
the global community

?::e;:)aohglf energy target (dated « At least 7% of the Emirate’s generation capacity renewable by 2020
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RAK'’s O&G sector dominated by government
controlled companies

Ras Al Khaimah Gas Commission (RAK Gas)!
{exploration, production and external sourcing of gas (from other Emirates, Oman & Dolphin), storage, gas processing at its
processing plant in Khor Khwair, and gas distribution primarily to RAK Ceramics, RAK Cements and power plants)
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Next steps (September 2010):
° Country analysis of focus countries Morocco, Tunisia, Egypt, Qatar, Saudi-Arabia
° Demand-side analysis UAE

. Continuation evaluation available energy model frameworks for energy and
energy-economy modeling in MENA — objective: paper on advantages and
disadvantages of the various modeling frameworks for energy modeling in MENA
by the beginning of 2011



