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Dii GmbH was founded as a private industry
joint venture in October 2009 and today com-
prises companies from countries in Europe, the
Middle East and North Africa (MENA). Together
with a wide range of stakeholders, Dii enables
an industrial-scale market for renewable en-
ergy in MENA. To this end, Dii is formulating a
long-term vision and translating it into country-
specific recommendations, a regulatory frame-
work and concrete reference projects.

Since its inception in 1972, Fraunhofer ISI has
been influential in shaping the German and in-
ternational innovation landscape. The Fraun-
hofer Institute for Systems and Innovation Re-
search ISI conducts applied research in seven
Competence Centers with a total of 22 Busi-
ness Units and sees itself as an independent
institute for society, politics and industry.

Founded in 1914, the Kiel Institute for the
World Economy (IfW) is a leading, interna-
tionally oriented economic research institu-
tion dedicated to theoretical and empirical
research and engaging in creating solutions to
urgent problems in global economic affairs.
IfW advises decision makers in policy, business,
and society, informs the broader public about
important developments in international eco-
nomic affairs, and is a member of the Leibniz
Association.

The German Institute for Economic Research
(DIW Berlin) is an economic research insti-
tute in Germany and a member of the Leibniz
Association. DIW Berlin was founded in 1925 as
the Institut fir Konjunkturforschung (Institute
for Business Cycle Research). Its core mandates
are applied economic research and economic
policy consulting, and providing a research
infrastructure.

The Energy Economics Group (EEG) is part of
the Institute of Energy Systems and Electric
Drives at the Vienna University of Technology
(TU Wien). EEG has about 30 permanent mem-
bers of scientific staff and has managed and
carried out many international and national re-
search projects funded by the European Com-
mission, national governments, as well as public
and private clients.
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Dii’s mission is to enable the markets for solar
and wind power in the MENA region for local
use and export to Europe. With its 2012 report,
Desert Power 2050, Dii showed that all coun-
tries in the EUMENA region would benefit from
a sustainable and integrated power system.
The present report, Desert Power: Getting
Started (DP:GS), proposes pragmatic first steps
towards sustainable and affordable electric-
ity for all of EUMENA. This report thereby also
presents a private-sector perspective on the
Mediterranean Solar Plan.

Already today, economically viable options for
renewable electricity (renewables, RE) exist in
most or even all countries in MENA. Implemen-
tation should, however, be facilitated by non-
economic factors such as more effective regu-
lation, further experience with renewables in
the region, and greater involvement of private
actors in the power sector.

To facilitate private sector involvement in the
period until 2020, sound policies and regula-
tions are crucial. Since RE technologies are
new in MENA, this alone might not suffice. First
projects must be so attractive that they cannot
be refused.

DESERT POWER:
GETTING STARTED

The manual for renewable electricity in MENA

Beyond 2020, renewables will need dedicat-
ed support to reach the very high RE shares
required for effective climate action. The
monetary support required will be very limited.
But a strong political commitment to sustain-
ability and cooperation will be of the essence to
enact sound regulation, coordinated transmis-
sion policies, and a stable and comprehensive
international framework.

Great political efforts for RE in the Mediterra-
nean and MENA have already been made and
key institutions have been created. Building
on this foundation, the challenge now is to be-
come effective. For this purpose, Desert Power:
Getting Started proposes concrete actions.
The summary at hand is accompanied by
a Policy and a Full Report. They provide great-
er details and further insights into renewable
electricity in MENA for decision makers and ex-
perts. Both can be accessed free of charge at
www.dii-eumena.com/dpgs.html.
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Harnessing of renewables and their efficient
and reliable integration, transmission and dis-
tribution is a key focus area in addressing the
challenge of balancing the growing demand for
electricity while minimizing its environmental
impact. Solar and wind energy are expected
to be major contributors to this cause and al-
though we have seen an increase in their de-
ployment, the desert potential for these clean
energy sources is significant. The first part of
the Dii publication Desert Power 2050 looked
at perspectives on the development of a sus-
tainable power system for EUMENA (Europe,
Middle East and North Africa). The second part,
“Getting Started” is a logical next step towards
an interconnected energy system as a key ele-
ment in realizing the vision. It analyzes the cur-
rent economic, legal and regulatory framework
in the major countries involved and takes a
closer look at their existing power infrastruc-
ture and key technology enablers across the
power value chain - from generation through
to vital transmission and distribution systems -
that could facilitate this vision. It also casts light
on the economic and societal benefits that can
be realized, makes recommendations on some
of the key policy decisions to be made, and
stresses the need for a well coordinated political
framework.

Santiago Seage
CEQ, Abengoa Solar

With “Desert Power: Getting Started”, Dii is
launching its second major report in two years.
The first installment, Desert Power 2050,
showed that renewable energies will be the
backbone of our future energy mix in Europe,
North Africa and the Middle East in 2050. It also
demonstrated how important an open market
with sufficient transport capacity will be.

Dii’s second report complements that grand
vision with a clear set of policy recommenda-
tions for the short and medium term, which
are needed to enable the roll-out of such ambi-
tious plans. Abengoa Solar welcomes the DP:GS
study, as it highlights a number of important
findings. First, regulators and governments on
all levels need to take action without delay if
the vision of the transition towards a renew-
ables-based energy mix in our region is to
succeed. Second, private investors will only
engage in this process if regulation is transpar-
ent, fair and secure. Third, we will need to use
all available technologies — intermittent and
dispatchable renewables, storage, as well as
a limited amount of conventional power — to
achieve the overall goals.

Abengoa Solar will continue to actively sup-
port the roll-out of the Dii vision by pushing
the boundaries of solar technologies, and by
making every effort to develop renewable
energy projects in Europe, North Africa and the
Middle East.



Paddy Padmanathan
CEO, ACWA Power

“Desert Power: Getting Started” is a document
that provides the view of the industry on how
to enable the full-scale development of renew-
able energy throughout EUMENA. It articulates
a market-oriented approach which promotes
the conditions that foster competition, which
in turn leads to innovation and to deliver re-
newable energy at the lowest prices possible
— a clear benefit for all involved. For a company
like ACWA Power, Dii’s latest report is of great
significance as it sets out how an approach
that we proudly embrace can lead to new mar-
kets and greater tangible economic growth,
all through more intense regional cooperation
between North Africa, the Middle East and Eu-
rope. Crucially, “Desert Power: Getting Started”
is both visionary and pragmatic, an unusual
combination. It not only presents the scope and
significance of what is at stake but equally use-
fully also details what steps need to be taken to
achieve it all.

Caio Koch-Weser
Vice Chairman & Senior
Adviser, Deutsche Bank

“Desert Power: Getting Started” combines a
long-term, strategic view with concrete and
relevant recommendations. It provides deci-
sion makers with the evidence and options to
facilitate a market for renewables in MENA
and Europe. The report’s recommendations on
mechanisms to encourage greater investment
in renewables, particularly in emerging markets
in MENA, are particularly valuable: if adopted,
they will lead to greater project volumes and
larger investments in this important and grow-
ing sector. In short, the report clearly shows
that the development of desert power benefits
societies on both sides of the Mediterranean,
and can lead to significant opportunities for
companies like Deutsche Bank.

Christopher Burghardt
Managing Director EMEA,
First Solar

First Solar has been increasingly active in
the growing MENA market. "Desert Power:
Getting Started" confirms the great potential
of this market and, just as important, clearly
details what policy makers across the region
can do to foster the growth of a renewables
market across the EUMENA region. Specifically,
it shows that a series of no-regret options will
benefit all renewables technologies. This is an
approach that offers clear advantages to all
technologies and all countries throughout the
region.

Hans Blnting
CEO, RWE Innogy

For a company like RWE, the German Ener-
giewende is both a challenge and an oppor-
tunity. Dii’s new report clearly demonstrates
the great opportunities that renewables offer,
particularly when Europe, North Africa and the
Middle East work together on this transition.
"Desert Power: Getting Started" details the
potentials of this market. Just as important, it
shows how policy makers and industry should
work together to make this market a reality.

Dr. Hans-Joachim Konz
Member of Board, SCHOTT AG

What “Desert Power: Getting Started” does
is depict a joint energy supply system for the
entire EUMENA region in its entire depth and
breadth. The detailed recommendations on
how to realize this clearly show how a fully inte-
grated and decarbonized grid can be achieved
by the year 2050. But, even more importantly,
they demonstrate what political actions and
decisions will be necessary in order to achieve
this goal. We firmly believe that the insights
gained from this study will have a positive ef-
fect on strategic decisions and ultimately on
realizing this sustainable concept.
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1.RENEWABLES FOR

EUMENA IN A NUTSHELL

Renewables projects in MENA can help meet rapidly rising
electricity demand at no extra cost compared to today’s

electricity mix.

Dii’s mission is to enable the markets for Solar!
and Wind power in the MENA region for local
use and export to Europe. With its 2012 report,
Desert Power 2050, Dii showed that all coun-
tries in the EUMENA region would benefit from
a sustainable and integrated power system.
The present report, Desert Power: Getting
Started (DP:GS), proposes pragmatic first steps
towards sustainable and affordable electric-
ity for all of EUMENA. This report thereby also
presents a private-sector perspective on the
Mediterranean Solar Plan.

Already today, economically viable options for
renewable electricity (renewables, RE) exist in
most or even all countries in MENA. Implemen-
tation should, however, be facilitated by non-
economic factors such as more effective regu-
lation, further experience with renewables in
the region, and greater involvement of private
actors in the power sector.

To facilitate private sector involvement in the
period until 2020, sound policies and regula-
tions are crucial. Since RE technologies are
new in MENA, this alone might not suffice. First
projects must be so attractive they cannot be
refused.

Beyond 2020, renewables will need dedicated
support to reach the very high RE shares re-
quired for effective climate action. The mon-
etary support required will be very limited. But
strong political commitment for sustainability
and cooperation will be of the essence to en-
act sound regulation, coordinated transmission
policies, and a stable and comprehensive inter-
national framework.

Great political efforts for RE in the Mediterra-
nean and MENA have already been made and
key institutions have been created. Building
on this foundation, the challenge now is to be-
come effective. For this purpose, Desert Power:
Getting Started proposes concrete actions.
The Policy Report at hand is accompanied by a
Full Report. It provides greater details and fur-
ther insights into renewable electricity in MENA
for decision makers and experts. It can be ac-
cessed free of charge at www.dii-eumena.com/
dpgs.html.

1 This report uses the following conventions: Solar=solar power, solar=related to the sun, Wind=wind power, wind=air in motion
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1.1

The objective of the quantitative analyses for
Desert Power: Getting Started was to iden-
tify milestones for the transition from today’s
power systems to a sustainable and integrated
EUMENA power system by 2050. These mile-
stones have been identified in terms of gen-
eration and transmission infrastructure for the
years 2020, 2030, 2040.

This report’s focus countries are Morocco, Al-
geria, Tunisia, Libya, Egypt, Saudi Arabia, Jordan
and Syria. For the sake of simplicity, they are
sometimes referred to as “MENA”".

For the time until 2020, three priority targets
for infrastructure build-up have been identified
by Dii:

> Installing 50GW renewables in MENA (i.e. in
the eight focus countries)

> Closing the Mediterranean ring (MedRing)
with back-to-back high voltage direct cur-
rent (HVDC) and removing bottlenecks con-
necting the Iberian Peninsula and Southern
Italy to the north

> Identifying and implementing viable busi-
ness cases for 1-2 interconnectors between
North Africa and Europe

Building the interconnectors between Europe
and MENA is especially challenging since differ-
ent regulatory regimes apply on the two ends.
In principle, three types of business cases for
such interconnectors currently exist.

Infrastructure for a sustainable EUMENA power system

> Power exchange based on price differences/
volatility on wholesale markets

> Sales of electricity from European markets
with overcapacity to North African markets
if this electricity is competitive in North
Africa inclusive of transmission cost

> Sales of renewable electricity from MENA
to Europe, if this electricity is competitive in
Europe inclusive of transmission cost

Independently of the initial business case, ca-
pacity allocation rules must be designed so that
the interconnector can be used flexibly over
its lifetime, e.g. by allowing financial long-term
transmission rights?.

The third business case described above re-
quires generation and transmission to be de-
veloped simultaneously. This poses a chicken-
and-egg problem that can be solved by an
integrated project involving a consortium of
offtakers (e.g. a group of interested EU member
states).

This project would foresee the simultaneous
development of RE projects and a cross-Med-
iterranean interconnector. The risk of one of
the two components failing would be borne
by the offtake consortium. This risk allocation
would be appropriate since the interested
states would best be able to control the coordi-
nation risk. The simultaneous approach makes
the business cases simpler and more attractive
for both the RE projects and the transmission
investors.

2 Tradable long-term rights for using interconnectors that can or even must be sold if not used by the owner



10

Desert Power: Getting Started

For the quantitative analysis of infrastructure
development beyond 2020, Fraunhofer ISI and
the Energy Economics group at the Techni-
cal University of Vienna have for the first time
combined a detailed power system optimiza-
tion with a simulation of RE market diffusion
that considers non-economic barriers and sup-
port policy design?®.

The milestones identified by this analysis illus-
trate how an evolution towards more than 90%
renewables in EUMENA by 2050 could look, see
Figure 1.

Beyond 2020, the modeling suggests the fol-
lowing milestones. A project-by-project ap-
proach in an initial phase will give way to the
creation of a market framework capable of ena-
bling stable conditions for 45% renewables in
MENA and 60% in Europe by 2030, see Figure 1.
By 2040, each region could achieve 80% RE and
by 2050 EUMENA as a whole can be powered
by 93% RE.

The analysis also shows that significant amounts
of electricity exchange between countries are
economically beneficial.

While the amounts of electricity exchange be-
tween MENA and Europe until 2030 may ap-
pear small relative to demand, they are sub-
stantial in absolute terms. In 2030, 120TWh?* of
electricity could be exchanged between Europe
and MENA —three times the current annual im-
ports of Europe’s biggest electricity importer,
Italy. By 2050, electricity exchange between
Europe and MENA is limited to 900TWh since
all interconnectors have been restricted to a
maximum capacity of 20GWnrc due to stake-
holder feedback on the results of Desert Power
2050.

Overall electricity exchange could increase six-
fold from 2030 to 2050, from 600TWh to more
than 3,650TWh. Exchange between MENA
and Europe plays a particularly large role: by
2050, a solution aimed at minimizing system
cost would include 900TWh of exchange be-
tween MENA and Europe, which would result in
approx. 570TWh of net exports from MENA to
Europe.

1.2 Regulation and policies for a sustainable EUMENA

power system

Considering the infrastructure milestones re-
quired to realize an EUMENA power system
with more than 90% renewables, it is clear that
the appropriate policies and regulation should
be enacted today.

This action must be the result of international
political processes and institutions. The Medi-
terranean Solar Plan and Arab cooperation on
renewables and grids provide important exam-
ples of ongoing political cooperation in the field
of renewables in EUMENA. Important institu-
tions for regulation and transmission are also

already active, e.g. the Mediterranean energy
regulators (MedReg) and the Mediterranean
Transmission System Operators (MedTSO). In
other words, action has already begun. The
next challenge is to ensure the effectiveness of
these ongoing processes.

From a private sector perspective, the action
points on pages 12 and 13 can make a signifi-
cant contribution to effectively enabling Solar
and Wind energy in the MENA region.

3 Fraunhofer ISI used the optimization tool PowerACE, the EEG at TU Vienna the simulation model Green-X
4 For the sake of simplicity, we use the notation 120TWh instead of 120TWh/a throughout the report
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Development towards a sustainable, integrated EUMENA power system

Short term Mid term
Until 2020 2020-2030
TWh
E
urope ~5,500
~5,150
~4,800 -
2020 targets ~60% - ~80% = >90%
2030 2040 2050
Europe-MENA electricity exchange ~3 650
MedRing with back-
to-back HVDC
. . ~1,800
Connecting lberia,
South Italy
1-2 lines on central/ ~600
western corridors -
2030 2040 2050
MENA ~3,000

- ~98%

50GW Solar and Wind
2030 2040 2050
New gas - CSP - Hydro - Existing Gas, - Within Europe - North to South
I sBiomass [ Wind off-shore [l Other RE Coal and Oil [ | MENA/Europe I south to North
M rv I windon-shore Existing Nuclear Within MENA

Note: HVDC = High Voltage Direct Current; electricity exchange between Europe and MENA limited due to maximum
interconnector capacity of 20GW,; change compared to DP2050 based on stakeholder feedback
Source: Fraunhofer ISI, Dii, TU Wien

Figure 1 The transition to a sustainable integrated power system for EUMENA
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Acting effectively until 2020

Appropriate regulation allows for private
investments in RE projects in MENA

> Secure land access (e.g. through priority de-
velopment zones), provide for regulated grid
access and transparent permitting landscape
» Key actors: national regulators, ministries

> Provide RE projects with different options
for access to creditworthy customers, in-
cluding auto-production on all voltage levels
and the possibility for RE producers to sell to
third parties
» National regulators, ministries

> Position RE as a strategic sector for national
investment (e.g. positive investment lists)
and include reference to RE in investment
agreements (e.g. in specific energy chapters)
» National regulators, ministries

Involving local entrepreneurs in RE develop-
ment contributes to capacity building

> Improve the availability and transparency of
solar and wind data by buying measurement
data from local actors through meteo-data
purchase agreements. Make the data publicly
accessible
» EU Neighborhood Investment Facility and/
or Arab and Islamic Funds, national RE agencies

> Increase project origination in MENA by pro-
moting the role of domestic developers and
thereby contributing to capacity building
and the practical use of regulation. A fund in-
vesting in RE developers could provide them
with liquidity without limiting entrepreneur-
ial freedom
» Development finance institutions (DFls)

Favorable financing conditions and guaran-
tees improve access to capital and reduce its
cost

> Provide guarantees for renewables PPAs in
order to improve counterparty risk in coun-
tries with strained state budgets
» DFIs, European and Gulf countries

> Simplify the use of available soft/patient
financing and political risk mitigation instru-
ments, e.g. fast track procedures for me-
dium-sized projects. Set up a commission
with involvement of practitioners from the
private sector to identify more simplification
opportunities
» DFIs, DFI governance bodies

Sound policies are necessary to use grid infra-
structure properly

> Provide/maintain priority access to long-
term finance for national and international
grid projects targeting bottlenecks. Promote
regulation for the improved use of existing
grids in MENA
» DFls, Arab and Islamic Funds, Neighbor-
hood Investment Facility, Connecting Europe
Facility, European Cohesion Fund

» Earmark the provision of attractive financ-
ing to the first economically viable Europe/
North Africa interconnector(s), presented
commonly by investors from North Africa
and Europe within a given period. This should
allow for integrated business cases of simul-
taneous RE and grid infrastructure projects
» European Commission, e.g. through EU EIB
project bond initiative

> Provide for long-term transmission rights to
facilitate grid investments and secure access
to interconnections for renewable export
projects
» National regulators, ministries, European
Commission

Renewables as new technologies in MENA
need dedicated government commitment

> Express RE targets as a share of consumption.
Introduce reliable and transparent traceability
mechanisms for RE generation
» National renewables agencies, regulators,
ministries

» Offer PPAs with remuneration in the range
of true cost of substituted/avoided conven-
tional power in order to provide a level play-
ing field for RE
» National utilities, ministries
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Preparing today for 2020-2030

Appropriate regulation allows for markets to
drive renewables development in MENA

> Strengthen independent regulators, develop
grid cost allocation schemes and interna-
tional grid planning
» Ministries, transmission system operators,
regulators and their associations

» Complete power market reforms. Phase
out fossil fuel subsidies and introduce cost-
reflective electricity prices while protecting
vulnerable consumers
» Regulators

A competitive renewables industry needs a
sizeable domestic market

> Establish a multilateral investment and trade
framework for renewables in the Mediter-
ranean
» EU Neighborhood Policy, Energy Charter
Treaty, Arab League

A power system based on RE requires dedi-
cated international commitment

Set a binding regional framework for RE tar-
gets in MENA. Start integrating national RE
approaches

» Governments, renewables agencies, sup-
ported by international renewables frame-
works

Provide the European Commission with a
mandate for cooperation with MENA on grid
projects and renewables exchange

» EU Member States

Commit to binding climate action targets in
MENA and subsequently decouple physical
trade and RE accounting from projects in
third countries

» MENA governments

» EU, EU Member States
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1.3 Report outline

The document at hand is a Policy Report that
is intended to provide additional details on the
recommendations formulated in the Executive
Summary.

Further details and information on all topics are
provided in the Full Report, with a specific fo-
cus on the quantitative analysis of the power
system as well as the support schemes. The
qualitative assessments included in the Full Re-
port focus on support scheme design, the in-
vestment framework, transmission regulation
and the institutional framework. A separate
report, entitled “Economic Impacts of Desert
Power”, is dedicated to an analysis of the mac-
ro-economic and employment impacts of de-
sert power. The report provides further details
on the industrial policy approaches for renewa-
bles proposed in DP:GS and is available free of
charge at www.dii-eumena.com/eidp.html.

The full DP:GS report and the Executive Sum-
mary can be downloaded free of charge at
www.dii-eumena.com/dpgs.html.

This document first addresses the case for a
sustainable EUMENA power system in Chapter 2
from climate, economic and industry perspec-
tives. Chapter 3 then briefly explains the re-
port’s approach and methodology.

Figure 2 provides an overview of the findings
from the report's main Chapters 4 and 5.
Chapter 4 addresses the actions that have to be
taken for RE in EUMENA until 2020. Section 4.1
points out commercially attractive RE business
cases in MENA today. The necessary regula-
tions and policies are the subject of Section 4.2.
Country-specific challenges and opportunities
follow in Section 4.3.

With Chapter 5, the report turns to the time
horizon beyond 2020. The most important is-
sues for the decade 2020-2030 that need to be
planned today are discussed and, subsequently,
placed in an even longer-term, post-2030 con-
text. The milestones for a transition to a power
system based on more than 90% RE are the
subject of Section 5.1. The regulations and poli-
cies required to prepare the scale-up of renew-
ables in EUMENA beyond 2020 are described in
Section 5.2.

Chapter 6 analyzes the international coopera-
tion process for RE in MENA. The report con-
cludes with a call for action in Chapter 7.
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Policy and regulation for renewables in (EU)MENA

Investment Renewables - Local value
Transmission .
framework support creation
Regulation Level playing field Regional network Independent

Land access,
priority zones

Transparent, agile
permitting

Regulated, priority
grid access

Auto-producers and
free counterparty
choice

Standardized PPAs

RE priority in invest.
codes & treaties

for RE, PPAs with
remuneration of
true cost of
substituted/avoided
conventional power

codes to enable
cross border
electricity trade

RE targets as share
of consumption,
RE traceability
mechanism for
national target
accounting

Financial long-term
transmission rights
on EUMENA
interconnections

certification of
companies in MENA
for renewables
services and
components

Desert Power
Development Fund

Access to measured
resource data

Financial

Easy access to pol.
risk mitigation and
soft/patient loans

EUMENA inter-
connections as PCls
(incl. concessional
funding, e.g. CEF, EU
PBI)

Bidirectional EU-
MENA flagship
exchange program,
for tertiary
education and
vocational training

Coordinated business case for grids & RE

(multilateral by EU MS)

Convergence of RE
support based on
international best
practice experience

Allow 3™ party
investment
(concessional,
merchant)

Private sector
training to spread
best practices
internationally

Guarantees for improved offtaker rating

Strengthen
independent
regulators, already
established by 2020

RE in energy chapter
of DCFTAs

Multilateral
investment
framework for RE

Fossil fuel subsidy
phase out, with
protection for most
vulnerable
consumers

Transparent national
planning

Equal access science
and technology
parks, fostering
entrepreneurial
freedom in PPPs

Supra-national body
with regulatory
competences

Binding climate
action targets in all
of EUMENA

Grid cost allocation
mechanisms

Development of free
trade areas

Stepwise merging of
national approaches

Coordinated
regional/inter-
national planning

RE friendly financial
regulation (Basel Ill)

Coordinated business case for grids & RE

(EU COM)

Decoupling of RE accounting and

physical trade

Liquid & transparent
power markets with
locational signals for
generation &
transmission

Comprehensive
EUMENA

RE & transmission
partnership

Super Independent
System Operator(s)
for the operation of
HVDC supergrid

Comprehensive free
trade area

Note: CEF = Connecting Europe Facility, DCFTA = Deep and Comprehensive Free Trade Agreement, EU COM = European
Commission, EU MS = Member States of the European Union, EUMENA = Europe, the Middle East and North Africa,

HVDC = High-Voltage Direct Current, PBI = EU Project Bond Initiative, PCl = Projects of Common Interest, PPA = Power Purchase
Agreement, PPP=Public Private Partnership, RE = Renewable Energy

Source: Dii

Figure 2 Policy and regulation for renewables in (EU)MENA
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2. THE CASE FOR

A SUSTAINABLE EUMENA
POWER SYSTEM

Renewable electricity can contribute to solving the most
pressing challenges of the Mediterranean and Middle Eastern
countries in terms of climate change and the economy. In
particular, industry’s role in addressing these challenges is

discussed.

In Southern Europe, the economic and financial
crisis is the most pressing challenge today.

In the MENA region, many countries are un-
dergoing a phase of political transition that
currently dominates the agenda. Their rapidly
rising electricity demand nevertheless requires
immediate solutions, since an electricity crisis
would further complicate the situation.
Renewables can make a valuable contribution
in tackling the pressing economic priorities

2.1 The climate perspective

The vast MENA region is sparsely populated
and enjoys exceptionally good conditions for
electricity generation from sun and wind. Due
to these natural characteristics, a transition to
a renewables-based power system is economi-
cally more feasible and more attractive than in
most other regions of the world. At the same
time, MENA is one of the regions most vulner-
able to the effects of climate change, due to
water scarcity, a high concentration of popula-
tion in areas endangered by rising sea levels,
and exposure to global food price shocks.

described above. Furthermore, they are es-
sential to address climate change, which is ex-
pected to have an especially severe impact on
the Mediterranean region and the Middle East.
In order to capture the benefits of renewables
for both the climate and the economy with the
necessary scale and speed, private-sector in-
volvement will be essential.

The neighboring European Union has already
recognized the importance of climate action
with the European Council conclusions of 2009
and 2011, which state the EU’s commitment
to reduce greenhouse gas (GHG) emissions by
80-95% until 2050. Crucial instruments, such
as the 2020 targets for renewable energy and
energy efficiency and the European emissions
trading system, have been adopted in line with
this commitment. The EU has also clearly stated
its dedication to promote global climate action,
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including the pledge to further strengthen its
2020 GHG emissions reduction target if other
industrialized countries also commit to climate
action.

Given the EU’s objective to engage other coun-
tries in climate action, the broader Mediterra-
nean region, including the Balkans, Turkey and
MENA, provides a natural focus for coopera-
tion. The MENA region, meanwhile, can greatly
profit from European know-how and commit-
ment to support new technologies for the en-
ergy transition.

Momentum for cooperation on climate-re-
lated issues already exists. The recent politi-
cal transition in some MENA countries has in-
creased political interest in, and demonstrated
the necessity of, strong cooperation between
Europe and MENA. Consequently, the EU
Neighborhood Policy (ENP) currently places a
strong regional focus on MENA countries. The
ENP’s functional emphasis on renewable en-

A macro-economic analysis of the Kiel Insti-
tute for the World Economy for Dii assessed
the adoption of climate targets and the decar-
bonization of the power sector in the MENA
region. For this analysis, CSP, PV and Wind
technologies were integrated for the first time
into a so-called computable general equilib-
rium (CGE) model, the standard tool to analyze
macro-economic development and trade rela-
tions. The decarbonization scenarios are based
on Dii’s 2012 study, Desert Power 2050, which
provides more details on the power sector than
CGE models themselves can incorporate.

As part of this analysis, a worldwide current
policy scenario was compared with a fragment-
ed action scenario, in which MENA and Europe
decarbonize and integrate their power sectors,
while the rest of the world continues with busi-
ness as usual.

A second comparison examined the integra-
tion of the MENA and European power sectors

ergy can provide additional momentum for the
Mediterranean region.

An analysis by the Kiel Institute for the World
Economy for Dii assessed the macro-economic
impact of climate action and renewables de-
ployment in the MENA region, as described in
Factbox 1. The results clearly show that climate
action in the MENA region would not lead to
economic disadvantages nor impose addition-
al costs on the region, even when the potential
negative impacts of climate change are com-
pletely ignored.

The analysis also demonstrated that integration
of the MENA power sector with Europe is eco-
nomically beneficial. Indeed, the MENA region’s
renewables potentials are sufficiently large to
be shared with Europe without leading to local
scarcity. Additional investments do not place
an undue burden on the economies involved if
sufficient foreign direct investment is attracted.

FACTBOX 1: SUMMARY OF MACRO-ECONOMIC ANALYSIS OF DESERT POWER

within the context of global climate action. It
looked at a world pursuing decarbonization and
assessed the macro-economic impacts of one
integrated EUMENA power system as opposed
to two separate, EU and MENA ones.

The results clearly show that the MENA region
as a whole can embark on decarbonization
without facing economic disadvantages. This
holds true even when the potential costs of
climate change are ignored.

Furthermore, the second comparison shows
that integration of the MENA power sector
with Europe can increase the economic output
of MENA economies and lead to the creation of
large RE sectors. The renewables potentials of
the region are large enough to be shared with
Europe without incurring scarcity. Additional
investments do not place an undue burden
on the economies involved if sufficient foreign
direct investment is attracted.
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2.2 The economic perspective

The dynamic demographic development in the
MENA region provides opportunities but also
poses challenges to economic growth and ex-
pansion of the energy system. The total popula-
tion of this report’s focus countries, i.e. Moroc-
co, Algeria, Tunisia, Libya, Egypt, Saudi Arabia,
Jordan, and Syria, is projected to grow from ap-
prox. 220M today to approx. 320M by 2050. On
the one hand, an increasing population is an im-
portant reason why MENA has the potential for
greater economic growth than mature regions
like Europe. On the other hand, it also means
that the region’s need for jobs and energy will
increase strongly.

The energy and electricity sectors are at the
core of these economic challenges for two
main reasons.

> First, high energy subsidies devoted to the
electricity sector are a heavy burden on
state budgets. Even at today’s levels they
limit the fiscal ability of MENA countries to
invest in new sources of economic growth

» Second, larger populations generally con-
sume greater amounts of electricity.
MENA countries, however, face more than
just growing populations; their harsh envi-
ronment, manifested in water scarcity and

extremely hot summers, drives the demand
for desalination and air conditioning. Togeth-
er, these factors contribute to electricity de-
mand growth of 5-9% p.a. - a rate at which
electricity demand doubles every ten years

Most Southern European countries, mean-
while, face an ongoing financial and economic
crisis. State budgets are under pressure, with
public debt levels of 80-180% of GDP. As part
of the euro zone, fiscal flexibility is limited:
Southern European countries face the enor-
mous challenge of maintaining budget disci-
pline while also creating the conditions for
economic growth. They thus must promote
economic expansion while pursuing fiscal
consolidation. For Southern Europe, coopera-
tion with fast-growing countries in the MENA
region would provide an opportunity to regain
economic momentum.

In this situation, turning the Mediterranean
from a divide into a hub between North Africa,
the Middle East and Europe is an opportunity
to create win-win situations. Such an aspiration
is ambitious but not unrealistic. The existing
economic links between Europe and MENA (es-
pecially with its Mediterranean neighbors) pro-
vide a solid foundation for closer cooperation.

MENA-EU Trade
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Europe is MENA’s most important trading part-
ner, with Southern Europe in the lead. As shown
in Figure 3, 24% of MENA exports in 2011 went
to the EU27 and 36% of MENA imports came
from the EU27. This trade is dominated by
Mediterranean Europe: of MENA’s four main
European trading partners, the top three are
France, Italy and Spain, in this order, followed
by Germany. These four countries combined
account for approximately two thirds of MENA-
EU trade.

The sectoral focus of MENA-EU trade differs
strongly between fossil fuel importing and ex-
porting MENA countries. While fossil fuel-rich
countries like Saudi Arabia, Libya and Algeria
primarily export fossil fuels to Europe, coun-
tries such as Morocco, Tunisia and Egypt pro-
vide manufactured goods to European markets
and are important destinations for European
tourists. Machinery and manufactured goods
constitute the largest share of MENA imports
from Europe.

Trade growth of MENA focus countries

1995 = Rebased to 100 (Log scale)
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w
X
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= EU-27 === China === Restof World
m—— MENA === USA

Source: UnctadStat

Figure 4 MENA trade growth

While Southern Europe still enjoys a strong
position in overall economic relations with the
MENA region, its relative importance has been
declining. The EU share of MENA imports fell
from 46 to 36% from 1995 to 2011, while MENA
export shares to Europe dropped from 41% to
24% during the same period. Asian countries
such as China, South Korea and Japan have,
in contrast, been on the rise, as Figure 4 shows
for China.

Past examples of regional integration clearly
show the substantial benefits of such processes.

> Since the 1990s, Austria and Germany have,
for instance, benefited greatly from increas-
ing integration with the emerging markets of
eastern and Southeastern Europe

» Among the countries of the Association of
Southeast Asian nations (ASEAN), region-
al trade doubled in the years 1993-2000,
thanks to a regional trade agreement and
the region’s increasingly interlinked supply
chains, known as Factory Asia. In particular,
the fast growth of Asian economies in recent
decades highlights the benefits of regional
cooperation for countries with levels of eco-
nomic development similar to those in the
MENA region

Besides the attractiveness of trade integration,
there are other complementarities between
MENA and (Southern) Europe that make inte-
gration especially desirable. On the one hand,
Southern European states are in need of re-
financing for their large debts and have been
looking for foreign investors. The fossil fuel ex-
porting countries in the MENA region, on the
other hand, have single-digit debt as a share of
GDP and are among the world’s largest sover-
eign investors. Stronger integration in the Med-
iterranean and Middle East could contribute to
matching capital needs and investors.

Greater integration between Europe and MENA
can also increase the global competitiveness
of the Mediterranean and Middle East region.
In a globalized marketplace, scale is important:
countries or regions with large domestic mar-
kets have a natural advantage in attracting and
creating successful companies. This is particu-
larly relevant for the Mediterranean region and
the Middle East, which consists primarily of
small- and medium-sized economies.

> Taken together, the GDP of the whole Medi-
terranean region and the Middle East (in-
cluding large economies like France and
Italy) is not even 50% larger than that of the
world’s second and third largest economies,
China and Japan

» The GDP of the US alone is significantly larger
than that of the whole Mediterranean region
including the Middle East
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The fact that even the largest economies in the
world strive for more trade cooperation em-
phasizes that economic integration around the
Mediterranean is urgently needed to tap the
region’s potential. Integration helps to create
a market that is large and dynamic enough to
attract investments in technology-intensive do-
mestic manufacturing and services. It can thus
provide the basis for competitive industries and
the resulting jobs, while at the same time tack-
ling the region’s energy challenges.

Regional cooperation centered on RE would
provide a natural focus for greater trade and
economic integration in the coming years and
decades. It would help MENA countries in their
attempts to find sustainable solutions to their
energy challenges and to realize their ambi-
tious renewables targets. In particular, South-
ern European RE industry know-how can
help MENA countries leapfrog in their efforts to

2.3 The industry perspective

Capturing the benefits of renewables for the
climate and the economy requires involve-
ment of the private sector along the whole
value chain, from financing to construction, op-
eration and sales.

The renewables industry and the financial sec-
tor are currently under pressure, and a market
for renewables in the MENA region can create
attractive opportunities for both. Regulatory
frameworks need to take into account the high-
ly specialized business models in the renewa-
bles industry in order to create benefits for all
market participants.

In terms of job creation, the electricity industry
itself is not the only important player; so too
are the suppliers of power plant and grid com-
ponents.

In order for renewables to generate positive
employment impacts, a market for renewa-
bles as well as investment in local manufactur-
ing are both necessary.

In this respect, governments often have a dif-
ferent focus than industry: while the former
often focus on jobs, the latter tends to prior-
itize the creation of markets. These respective
focuses allow two conclusions to be drawn. On

build modern, sustainable electricity infrastruc-
ture. At the same time, renewables provide a
greater potential for jobs and industrial value
creation than other forms of energy. As such,
investment in renewables can also foster eco-
nomic development throughout the EUMENA
region.

Increased economic integration across and
around the Mediterranean and with the Gulf
will be a crucial factor in the region’s further
development. In turn, a sustainable energy sup-
ply will play a crucial role in enabling the devel-
opment of a region faced with rapidly increas-
ing electricity demand and exposure to climate
change. Taking into account the abundance of
solar and wind resources in the region, as well
as the accumulated clean technology know-
how, the need for sustainable energy solutions
can be turned from a challenge into an eco-
nomic opportunity.

the one hand, factories will not be built without
a clear outlook for a stable market. On the oth-
er hand, if industrial development is the prime
motivation of a country to pursue renewables,
a market will not be created without a clear
outlook for job creation. Both aspects are pre-
requisites for the expansion of renewables in
MENA. Solving this chicken-and-egg problem
requires mutual understanding and the willing-
ness to compromise.

If attractive markets are created in MENA, in-
dustry interest will inevitably be strong. Over-
capacity and price declines pose a challenge to
renewables technology providers. Low electric-
ity prices and regulatory changes in Europe are
causing utilities to look for new business oppor-
tunities. Meanwhile, the financial crisis in Eu-
rope and low interest rates on safe government
bonds force asset managers to consider other
options for long-term investments.

In order to facilitate the engagement of the
private sector in MENA renewables markets,
it is useful to understand which parts of these
markets are addressed by which types of com-
panies.
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Figure 5 shows the three main stages in the
life cycle of a renewables project. During the
development phase, project risks are highest,
which is reflected in the high margins that ac-
tors in this phase expect. Such high margins are
possible since the amount of capital invested is
limited and development costs usually do not
exceed 5% of the total investment. The con-
struction phase is less risky but requires invest-
ments of another order of magnitude. Finally,
after commissioning and a short period of suc-
cessful operation, the project risk is reduced
further. The long time horizon of the invest-
ment is the main challenge for many investors
in the less risky operation phase.

RE project phases
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Figure 5 RE project life cycle

Each period involves different private sector ac-
tors. For example, projects are frequently sold
after the development or construction phase,
leading to a change in the actors involved.

Small entrepreneurial ventures can typically
cover only the development phase due to capi-
tal restrictions. The construction phase is often
the business of technology providers, who are
best able to control technology risks. In other
instances, independent power producers (IPPs)
enter the construction phase and contract an
engineering procurement and construction
(EPC) company to build the power plant. The
operation phase is the core business of IPPs and
utilities, since they have the capacity to oper-
ate such capital-intensive assets. The operation
phase is also attractive for long-term financial
investors, such as pension funds and insurers.
There is no clearly defined separation into play-
ers for the three life cycle phases. Neverthe-
less, distinguishing between the three phases
reveals why it is important for power plant
assets to be transferable. For example, risk-
averse pension funds will likely not be interest-
ed in financing project development in emerg-
ing markets but might invest in RE projects that
are already in the operation phase. In order to
leverage the capabilities of the different private
sector actors best, the transferability of per-
mits, assets and shares in project companies is
crucial.

No matter what project phase is concerned,
there is one inevitable truth concerning private
sector involvement in renewables (and other
long-term investments): uncertainty increases
risk perception and the the associated risk pre-
miums result in higher electricity costs.

Of course, this does not mean that the private
sector should not share the risks of RE projects.
That said, it is important to bear in mind that
any easily avoidable risk, e.g. last-minute chang-
es in tender processes or ex-post adaptation of
remuneration, increases the cost of electricity
from renewables.

This report aims to outline which factors are
most relevant to private-sector risk percep-
tion. It will also propose mitigation measures
that will require little to no taxpayer money to
implement.
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3. POLICY ANALYSIS:

OBJECTIVES & APPROACH

Desert Power: Getting Started assesses in detail the different
aspects of the EUMENA renewable energy transition, with a

focus on the MENA region.

This assessment of renewables promotion and
grid integration in EUMENA builds on a quan-
titative as well as a qualitative set of analyses,
see Figure 6.

Taken together, the quantitative and the quali-
tative analyses cover all aspects relevant to a
renewables project:

> The regulatory, financing and offtake aspects
of the investment framework

» National and international transmission reg-
ulation

» Wind/Solar potentials and favorable sites for
RE projects

> System integration of RE generation and its
role in demand/supply match

» Economic and employment impacts

Two further aspects influence all the other as-
pects of a renewables project:

> RE support with a number of different means

» International cooperation on the political
and institutional framework for renewables

All the above-mentioned aspects need to be
seen in the context of civil society in the re-
spective countries. It is therefore of the ut-
most importance to lead a dialogue with com-
munities, citizens and their non-governmental
representatives. This report addresses mainly
technology, business and regulation aspects of
renewables. These aspects can serve as a fact
base for engaging in dialogue with representa-
tives of civil society.

The qualitative part of our analysis is based on
current literature, research, expert interviews
with academics, scientists and practitioners, as
well as stakeholder workshops conducted by
Dii and its consultants.

The approach used for the quantitative analysis is
detailed in Factbox 2 . The model-based quan-
tification of the EUMENA transition to renewa-
bles is not an end in itself. Instead, it aims to
aid the formulation of sound and actionable
recommendations concerning the policies and
regulations needed to facilitate the transition.
The potential effects of the policies and regu-
lations should become more tangible through
the quantitative assessment. In this sense, the
guantification should be seen as a tool to aid
policy makers in understanding the impacts of
their decisions.

Atthe same time, the outcomes of the modeling
should not be misinterpreted as a blueprint
or an attempt at excessive central planning. No
matter how intricate a modeling exercise for a
time horizon of 40 years is, it will not be able to
take into account all the factors and uncertain-
ties that will arise over the years.

To deal with these uncertainties, all policies
and regulations should aim to follow an
efficient, market-based approach to facilitate
the transition to renewables. The cost-based
optimization used for this report should be
understood as an estimation or proxy for the
shape that an efficient market could give the
EUMENA power system.

For the sake of formulating policy and regula-
tion recommendations, the assessment of the
topics described above proceeds according to
two distinct time horizons.
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We first shed light on the years until 2020. In
the next seven years, the focus should be on
effectively promoting renewables and grids in
MENA and the Mediterranean region using ex-
isting policies and regulation. At the same time,
work on a pragmatic improvement of these
frameworks must be advanced.

The foundations for the policies that shape
the decade 2020-2030 in terms of renewables
and grids must be laid today. Our analysis fo-
cuses on combining a strong ramp up of infra-
structure in that decade with a convergence of
national and regional approaches to improved

international cooperation. In the 2020s, action
for renewables in MENA needs to evolve from a
project-wise approach to a stable environment
for a multitude of projects.

This evolution must prepare the ground for
the time beyond 2030, when the scale of re-
newables and transmission capacities will ne-
cessitate even stronger cooperation and con-
vergence. For this long-term perspective, this
report lays out the vision for a truly integrated
and sustainable EUMENA power system. Keep-
ing this vision in mind will ensure that the deci-
sions for 2020-2030 do not lead to a dead end.

Topics addressed by Desert Power: Getting Started

International
cooperation

RE
support

Source: Dii

Figure 6 Topics addressed by Desert Power: Getting Started
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Desert Power: Getting Started builds on an
elaborate modeling exercise. It combines a
techno-economic optimization of the power
system with a simulation of Solar and Wind
technology diffusion, taking into account non-
economic market barriers and the impact of
renewables policies. This unique combination
allows for the assessment of the transition to a
sustainable and integrated EUMENA power sys-
tem from 2020 to 2050. It takes into account
not only technological boundary conditions,
but also challenges to market diffusion and the
policy costs of overcoming them.

The following modeling framework was used
for the quantitative analysis in Desert Power:
Getting Started and the subsequent report on
the three transmission corridors across the
Mediterranean.

The PowerACE model for the techno-economic
optimization is able to ensure a match between
demand and supply in every hour of a whole
year for all 42 countries and regions under con-
sideration. It thus delivers a thorough initial as-
sessment of technical feasibility for the power
system analyzed. The geographic scope of this
analysis extends from Saudi Arabia to Finland
in the east and from Ireland and the UK to Mo-
rocco in the west.

The Green-X model for the simulation of Wind
and Solar power plant diffusion takes into account

FACTBOX 2: APPROACH AND METHODOLOGY OF DP:GS QUANTITATIVE ANALYSES

different policies and their design elements.
It is hence able to differentiate between the
impact of support policies such as feed-in pre-
miums and quota schemes. Furthermore, the
impact of different degrees of policy conver-
gence plays a prominent role in Green-X. Differ-
ent kinds of impediments to renewables, such
as administrative, social and industrial barriers,
can be simulated. Another important feature is
that the cost of capital from detailed analyses
conducted by Dii can be taken into account on
a country level in Green-X.

Both models use a large database of Solar and
Wind potentials, building on an intricate analy-
sis undertaken using geographic information
systems (GIS). The GIS assessment delivers a
high resolution image of Solar and Wind energy
potentials. For example, it takes into account
hourly resource data for several thousand lo-
cations, topography, exclusion zones, and land
use. The technology representation builds on
Dii’s industry-backed cost estimates for Solar
and Wind technologies and takes into account
factors such as distance from the coast and sea
depth for off-shore Wind, turbines for strong
and weak Wind on-shore, and site-specific
Solar field sizes for CSP.

As a whole, the methodology allows for an
analysis of the transition to renewables in
EUMENA with an unprecedented level of detail.
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4.ACTION FOR RENEWABLES

IN EUMENA UNTIL 2020

The MENA region can benefit from meeting ambitious yet
feasible RE and grid targets until 2020. Pragmatic measures
help to create a favorable environment for RE investment

In the region — a prerequisite for such infrastructure

development.

Due to its regional scope, the level of detail on
particular countries and projects is necessarily
limited in this report. For example, land prop-
erty issues for proposed RE sites could not yet
be assessed. To reach this additional level of
detail, Dii is conducting dedicated RE country
studies with local partners in the MENA region.
That type of report has already been conduct-
ed for Tunisia and Algeria and is being carried
out for Morocco as of summer 2013. A detailed

country study includes the identification of
individual sites, grid and regulatory analyses, as
well as financial engineering and other aspects.
This Policy Report is not meant to be a substi-
tute for further country studies. On the con-
trary, it should serve as the basis for an even
more detailed RE assessment for further coun-
tries together with local partners. This report
builds on the know-how and insights from past
Dii country studies, where available.
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4.1 Renewables and grid expansion targets until 2020

Electricity demand is rising rapidly throughout
the MENA region and will increase by 40-80%
until 2020 if current annual growth rates of
5-9% continue. Meeting this demand with con-
ventional electricity generation will put pres-
sure on the stressed state budgets of fossil fuel
importing countries for another two to three
decades. For fossil fuel exporters, increasing
shares of revenues from oil and gas exports are
lost to domestic consumption.

Improving energy efficiency is one key ingredi-
ent in addressing the MENA energy challenge.
Sustainable energy from small- and large-scale
renewables is the other key ingredient. Small-
and large-scale RE can both be economically
viable today. For small-scale RE, this is the case
if costs are lower than end-consumer prices.
Large-scale renewables are competitive with
the generation costs of conventional power
plants.

Large-scale CSP, Wind and PV can all gener-
ate electricity at (far) lower cost than oil-fired
power plants. Based on world market fuel

prices, oil-fired power plants produce elec-
tricity at a cost of 150-200€/MWh or more in
MENA. Such power plants are still used today
throughout the region. Fossil fuel importers,
such as Jordan, Syria, and Egypt, can thus use
RE to reduce pressure on state budgets. Fossil
fuel exporters, like Saudi Arabia and Libya, can
increase income with the help of renewables by
freeing oil for export.

PV can produce today at costs below 100€/
MWh and thus is competitive with simple gas
turbines. Morocco, Algeria and Tunisia meet
peak demand with such gas turbines. PV cannot
only compete on cost, it also produces reliably
during the middle of the day, when air condi-
tioning is used. Hence, PV can also reduce the
need for power plant capacity when air condi-
tioning leads to a peak in electricity demand.
Electricity from Wind power costs 50-70€/
MWh today at good sites in MENA. In other
words, it is cost-competitive with current mid
and base load power plants.
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Installing 50GW of Wind, PV and CSP is in line
with the current plans of the countries in the
region. By producing 100-150TWh of electric-
ity from the sun and wind, they could reach a
share of 10-16% in the MENA electricity mix.
This would lead to a renewables share of up to
18% including hydro and other technologies.
The target of 50GW of RE installations in the
next seven years is ambitious but achievable.
Industry is easily able to deliver the infrastruc-
ture. In 2012, the world market for Solar and
Wind installations was approx. 75GW, of which
30GW in Europe. Since the renewables poten-
tials in MENA countries are among the best in
the world, they are especially attractive mar-
kets.

The map in Figure 7 is the result of a compre-
hensive analysis with Dii’s Geographic Informa-
tion System (GIS). It shows exemplary sites for
Solar and Wind installations with a total area
of more than 40,000km?. All of these sites are
immediately next to a primary road; almost all
of them are within 100km from the next major
city and within 50km of the next high-voltage
substation. These completely flat and easily ac-
cessible sites are suitable for installing more
than 800GW of Wind, PV and CSP and have ex-
ceptional resource conditions. No competition
for land use exists on any of the sites; exclusion
conditions such as environmental protection
areas, military use, bird migration corridors etc.
have been taken into account.

This assessment shows that the key to achiev-
ing the 50GW target lies in the political com-
mitment, regulation and financial engineering.
The technical aspects are fully manageable
and, if provided with a level playing field, com-
mercially viable business cases for renewables
exist.

To create the momentum necessary to over-
come the remaining challenges for RE and grid
business cases in MENA, the opportunity cost
of non-realization must be borne by the right
actor. In other words, world market fuel prices

should be paid by the state utility or single
buyer in the respective MENA country. Without
such proper allocation of fuel costs, an entity
must be obliged by the state to build RE pro-
jects to create momentum.

In terms of the build-up of grids until 2020, this
report focuses primarily on international pro-
jects. Load flow-based grid analyses conducted
by consultants for Dii considering Morocco,
Tunisia and Algeria have shown that their cur-
rent and planned national networks will mostly
be able to cope with the renewables targets. A
more detailed analysis of the impact of trans-
mission corridors between MENA and Europe
on the national grids in both continents is cur-
rently being conducted by Dii with experienced
consultants. It will be based on the results of
the system analysis for this report.

Countries have different load patterns, fuel mix-
es, and renewable resource condit