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Summary - Key Messages

• Worldwide, the share of modern 

Renewable Energies (RE)1 (solar, wind, 

geothermal, biomass) in the global final 

energy consumption is about 10%. 

Amongst these 10% solar and wind 

energy represent only about 1,1%2.  

Maghreb countries are no exception, 

with solar and wind energy representing 

merely 1% of the total primary energy 

mix3. Yet, the tendency to invest in RE is 

growing worldwide as countries have an 

interest in decreasing CO2 emissions, in 

decelerating the pace of climate change 

by slowing down its negative effects (e.g. 

aridity) on their population livelihoods, 

and non-resource rich countries in 

diminishing their dependency on energy 

imports and reducing their energy 

costs. Increasing investments in RE are 

fostered, among others, by progresses 

in technology and declining solar panel 

manufacturing costs that are making 

RE projects more cost-effective. 

• Maghreb countries have a significant 

global potential for RE, and one of the 

largest solar energy potentials in the 

world in particular. Algeria has the 

highest solar potential in the Maghreb, 

followed by Libya and Tunisia. The 

highest wind potentials exist in 

Morocco, and to a lesser extent in 

Tunisia. Obstacles that prevented 

the transformation of this potential into 

concrete RE projects include, amongst 

others, the lack of incentives by the 

1 Here „Renewable Energies (RE)“ is defined - according to the definition of the International Energy Agency (IEA)
– as the production of „energy derived from natural processes (e.g. sunlight and wind) that are replenished at a faster
rate than they are consumed“. http://www.iea.org/aboutus/faqs/renewableenergy/(27.8.2014). The paper focuses
on solar and wind energy, but includes geothermal, hydro and biomass as sources of renewable energy in some
of the statistics, too. The issue of „energy efficiency“ - according to IEA „a way of managing and restraining the
growth in energy consumption“ - is relevant in the sense that public energy governance can foster the use of
energy efficiency measures and green technologies (e.g. PV cells on roofs, solar water heating), having an impact
on RE production and consumption, and thus indirectly on green job creation.
2 If further RE resources are considered, RE supplied 19% of the global final energy consumption in 2011. Of these
19% about 9,3% come from traditional biomass, 9,7% from modern renewables (4,1% biomass/solar/geothermal
heat and hot water; 3,7% hydropower; 1,1% wind/solar/biomass/geothermal power generation; 0,8% biofuels).
www.unep.org/pdf/CSR2013.pdf.
3 In this paper „Maghreb“ or „Maghreb countries“ include Morocco, Algeria, Tunisia and Libya. The case of
Mauretania was not taken into account. The notion of a „Middle East and Maghreb (MENA)“ region is applied in
those cases, (1) where the paper considers general developments in the wider MENA region, or (2) where the
analysis is based on statistics that are only available for the MENA region in general, and not for the Maghreb
countries in particular.
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existing legislative frameworks, the 

lack of sufficient financial investments, 

counter-productive electricity tariff 

policies with subsidies for conventional 

energies, and dominant oil, gas and 

coal industries.

• In an early phase, Maghreb countries 

could aim to produce RE energy to 

meet their internal energy needs. In the 

mid- to long-term, they could target 

neighbouring European and African 

markets, thereby taking advantage of 

their privileged ties with these countries. 

The European demand will increase 

over time, given the fact that the EU 

target is to reach 27% RE in its energy 

mix by 2030. Besides renewable 

energy production, Maghreb countries 

could aim to benefit further from 

business opportunities related to RE 

by developing the manufacturing of 

RE components and export them to 

the African continent.

• RE projects are not expected to provide 

a large number of direct jobs in the 

Maghreb, because solar and wind energy 

production technology is capital-intensive

rather than labor intensive; yet, RE has the 

potential to create an important number 

of indirect jobs in fields such as installation 

and maintenance activities, security of 

installations, research and development, 

teaching and training.

• The RE energy sector can significantly 

contribute to sustainability and economic 

development in the Maghreb. Therefore,

public-private partnerships and efforts 

in promoting good governance with 

increasing private and public investments

are crucial. Last but not least, renewable 

energies generate business.
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1. Introduction

• Energy markets in the Maghreb countries

are expected to undergo significant 

changes over the upcoming years: 

energy consumption should increase by 

as much as 50% in the next ten years. 

Meanwhile plans are being developed to 

expand transmission networks between 

Maghreb and Europe. These expected 

developments coupled with declining oil 

reserves and large RE endowments 

observed in most Maghreb countries, 

are making the gradual increase of RE 

within the energy mix an increasingly 

appealing option. Algeria and Morocco 

have been investing in RE and lead the 

way, while Tunisia follows suit on a 

smaller scale. The situation in Libya is 

difficult due to the political and security 

situation; RE investments are still on a 

small scale. Overall, Morocco’s RE sector

is the most advanced among Maghreb 

countries, and offers best conditions for 

producing solar and wind energy for the 

moment.

• Efforts have also been deployed to 

expand RE production beyond the 

frontiers of the Maghreb countries. 

Large private and public energy projects 

such as Medgrid, the Mediterranean 

Solar Plan (MSP) or Desertec Industrial 

Initiative (Dii), aim – more or less 

successfully - at using the Sahara desert 

to produce important volumes of solar 

energy for export to the European 

markets4. These projects sought to 

create a win-win situation for the 

Maghreb economies, for instance, by 

producing green energy for local 

consumers and developing the local 

green energy markets (including jobs, 

technology transfer, consumer behaviour,

etc.). However, for the Maghreb countries

it is more interesting to produce RE for 

local consumption rather than for export.

• At face value, RE projects could help 

address youth unemployment in the 

Maghreb countries, which was one of 

the central factors leading to the popular 

uprisings in 2011. Unemployment rates 

currently oscillate around 15% in most 

Maghreb countries, with youth unem-

ployment rates ranging between 30% 

THE RENEWABLE ENERGY SECTOR AND YOUTH (UN)EMPLOYMENT IN THE MAGHREB
F o r  A f D B  M a g h r e b  P o l i c y  S e r i e s

4 The Desertec Industrial Initiative (dii) lost most of its enterprise members in autumn 2014, and the consortium broke
apart. The last conference of the MSP energy ministers in 2013 did not succeed to adopt major milestones, partially
in reason of Spain’s resistance against a planned Moroccan RE export project towards Northern Europe. 
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and 40% according to region. Indeed, 

while the development of RE projects is 

not expected to generate a large number 

of direct jobs as they are mainly capital 

intensive, they have the potential to 

create indirect jobs in the fields of 

research and training, decentralised 

production (local small energy systems, 

distribution, consultancy), or in related 

(sub-)industries, such as the production 

and diffusion of energy efficiency 

products, services and education.

• The purpose of this policy paper is to 

analyse the current status of RE energy 

production, the RE share in the energy 

mix, the public energy policies in the 

different Maghreb countries and to 

identify current challenges for the further 

development of the RE sector. Following 

an assessment of local demand for and 

production of green energy, the paper 

explores the job creation potential of 

the RE sector. Specifically, the paper 

investigates what kind of new jobs 

and professional perspectives RE can 

provide for the young generation in 

the Maghreb countries.

• The paper is structured into 6 sections. 

Section 2 provides a brief overview on 

current global and regional trends in RE 

markets, before exploring in Section 3 

current RE production and consumption, 

economic and legislative framework 

conditions, and efforts of regional 

integration. In Section 4 it adresses the 

job creation potential of RE, especially for 

the young generation, and its impact on 

skill development and employment 

strategies. In Section 5 and 6, it provides 

recommendations and conclusions.
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2. Current Global and Regional Developments

In terms of global trends, total investmentsin RE stood at 214 bn USD in 2013, 

despite a 14% reduction compared to 

2012, reflecting significant cost reductions

and the impact of the global financial crisis

and policy uncertainty (FS-UNEP 2014: 11).

These investments are mainly directed to

wind and solar projects, and to a lesser extent

to other RE energies such as biomass, 

biofuels, energy smart technologies, small

hydro and geothermal (Carafa 2011: 20). 

Investments into renewable energy flow

mainly to Europe, Asia/Oceania, North

America and South America; and in 2013,

China alone invested more in RE (56 bn

USD) than the whole European continent 

(48 bn USD) (FS-UNEP 2014: 11). Another

global trend is the increased interest and

commitment of international donors, finance

institutions and private investors in renew-

able energy projects. And, there is a growing

awareness amongst policy-makers that 

the “hydrocarbon based business-as-usual”

(Carafa 2011: 29) is not an option anymore.

This new awareness is mainly driven by

growing concerns about negative climate

change effects, rising energy demands and

energy security considerations.

Maghreb countries have been following this

trend and reporting a growing interest in 

sustainable development including through

efforts to change consumption patterns.

This trend is fostered by i) continued 

increase of the energy demand in the region

at 6-7% per year, in particular for electricity

needs, mainly due to demographic develop-

ments, ii) the dominance of fossil fuels (gas,

oil, coal) in their energy mix (more than 70%)

with a large share of natural gas (UNECA

2012: ix), and iii) large endowments in RE 

resources. Notably, the Maghreb offers one

of the largest potential for solar energy in 

the world, and holds a great potential for 

on-shore/off-shore wind energy exploitation,

mainly in Morocco (Carafa 2011: 20). The

amount of RE investments in the MENA 

region increased from 0,2 bn USD in 2004

to 2,5 bn USD in 2009, and 2,9 bn USD in

20125. Yet, in 2009, only 1% of global total

renewable energy investments went to the

Middle East and Africa (Carafa 2011: 21/UN

Environment Programme). One of the major

reasons for this low percentage is the lack of

conducive legal frameworks for RE in the

Maghreb countries. Another reason is the

high production costs of renewable energy

5 http://www.irena.org/News/Description.aspx?NType=A&PriMenuID=16&catid=84&mnu=cat&News_ID=318 (18.9.2014).
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compared to the low costs of fossil fuel 

energy production. 

Growing interest of Maghreb countries in RE

is also likely to reflect emerging business 

opportunities from their neighbouring 

European countries. Indeed, the EU, which

is the major export destination for Maghreb

energy production, aims to reduce by 2030

its greenhouse gas (C02) emissions by 

40% below 1990 levels, to improve energy 

efficiency by 27%, and to raise the share of

renewable energy in the energy mix to 27%

by 2030. At the same time, according to UN

sources, energy demand in the Maghreb will

increase by 50% by 2030, and the demand

for electricity will triple (UNECA 2012: ix).

This makes Maghreb countries well placed

to address some of these additional 

demands. 

In order to meet its RE targets, in 2008 

the EU launched, in close cooperation 

with Southern and Eastern Mediterranean 

countries, in the framework of the Union for

the Mediterranean (UfM), the Mediterranean

Solar Plan (MSP). The MSP was and still 

is one of the six priorities of the UfM. The 

objective of the MSP is to intensify intra-

regional, inter-regional and multilateral 

cooperation in the energy sector among all

Mediterranean bordering countries, the EU,

all EU member states, international and 

financial institutions, and the private sector.

Specifically, the MSP seeks to deliver the 

following targets: production of 20 Gigawatt

using RE resources by 2020, developing

electricity transmission capacity in the

Mediterranean area, including cross-border

interconnections, and promoting energy 

efficiency policies in the Mediterranean 

region. Under the umbrella of the MSP, two

Maghreb countries developed their national

Solar Plans: the Tunisian Solar Plan (TSP)

and the Moroccan Solar Plan (MSP), which

is the most advanced in its implementation.

Different private and transnational industrial

initiatives and consortiums such as Desertec

Industrial Initiative (Dii)6 or Medgrid, sought

to develop – independently or under the 

umbrella of the MSP - the initial vision of the

Desertec project, which was to produce on

a large-scale level solar energy in the Sahara,

as well for the Maghreb consumption as for

the export towards Europe, and potentially

for exports to the rest of the African continent. 

6 The Desertec Industrial Initiative (Dii), founded in 2009 by about 50 international and German companies (such
as Munich RE, Deutsche Bank, Siemens etc.), made international lobbying for the development of RE in North
Africa. In October 2014, further 15 companies left the consortium, which became now a small consulting company,
governed by RWE (Germany), Acwa Power (Saudi Arabia) and State Grid (China).  
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The following section explores the current

status of the energy mix, the consumption

demand for energy, as well as the RE 

production and energy policies (regulatory

frameworks) in the Maghreb region in 

comparison. It also assesses similarities and

differences in terms of challenges and driving

actors, raises the question whether there is

an export potential for Maghreb RE energy,

and discusses the state of the art of regional

integration and cooperation in this sector.

3.1.  Current Situation in a Comparative
Perspective

All Maghreb countries have important RE

potentials; however they are very different in

the sense of respresenting major energy-

exporting economies (Algeria, Libya) on the

one hand, and energy importers (Morocco,

Tunisia) on the other hand. All Maghreb

countries have high potentials in solar 

energy (photovoltaic (PV), concentrated solar 

power (CSP)) and/or wind energy (onshore, 

offshore). Solar (PV) technology has a great

potential in the future Maghreb energy mix

due to high resource availability; solar (CSP)

technology has a high potential particularly if

costs might fall; wind (onshore) technology

has a high potential due to cost competi-

tiveness in the Maghreb countries with 

significant wind resources; wind (offshore)

technology is currently still expensive, 

but has future potential once economies 

compare more favourably with available

technology alternatives, and has a potential

for large-scale application in individual 

markets7. The advantages of solar (PV) 

energy are: high reliability, no moving parts;

quick installation and dismantling; suitable

solution for remote areas (World Energy

Council 2013: 19). While the advantages 

of wind energy are: simple technology, 

quick installation and dismantling of onshore 

installations; no fuel or waste costs; clean

solution for remote areas. The disadvantages

are: intermittency, grid integration challenges,

and reliance on subsidies (World Energy

Council 2013: 18).  

Morocco is the most advanced in terms of

renewables energies compared to the other

Maghreb countries, in reason of its important

energy import dependency. It benefits from

3. Renewable Energy Politics and Projects in the 
Maghreb

7 El-Katiri, Laura (2014): A Roadmap for Renewable Energy in the Middle East and Maghreb, Oxford Institute for
Energy Studies, OIES Paper, MEP 6, p. 42, 43. 



an advantageous, strategic location in the

heart of an energy hub and the connection

with the Spanish electrical grid. The wind 

potential is estimated up to 25 GW (currently

about 2 GW). The solar potential is estimated

to 2600 KWh/m2/year. In the current status

of the energy mix 30% of the energy is 

generated by all RE technologies (including

hydro, wind, solar, geothermal); only 4% of

the energy mix is generated by wind and

solar in particular (3,6% wind, less than 1%

solar). It is expected that the share of wind

and solar energy will increase up to 15% by

2020. Currently Morocco generates about

6000 MW per year (2012) whereof about

290 MW with wind farms (3,6%) and about

60 MW with solar sites (less than 1%). 

Tunisia is also lacking hydrocarbon natural

resources, and therefore also depends on

energy imports. About 20% of the total

Tunisian energy supply is imported, mostly

from Algeria and Libya (1/4 of the Tunisian oil

consumption is imported from Libya). But

Tunisia has abundant renewable energy 

resources (wind, solar and biomass, 

hydropower). However the RE sector is not

yet very developed. In the current energy

mix, wind and solar energy represent less

than 1%. The objective is to reach 5% by

2016, and 30% by 2030. These less than

1% RE correspond to about 39 GWh wind

power, mainly produced by two wind parks

(Bizerte, Sidi Daoud) and about 38 GWh 

hydraulic power. All wind farms together 

produce about 6% of the domestic electric

needs, with about 245 MW installed capacity.

The targets for the share of wind energy 

in the energy mix are 485 MW in 2016, 

850 MW in 2020, and 1725 MW in 2030.

Most of the solar projects are still under 

construction or in the planning phase. 

Algeria for its part, is a hydrocarbon-rich

country, and the main fossil energy exporter

of the Maghreb countries (98% of the 

Algerian exports are gas and oil), which 

induces a strong dependency on the 

gas and oil prices on the world market. 

But Algeria also possesses abundant solar 

resources with a solar potential of 63 000 GW.

The wind potential in contrast is rather small.

Currently solar and wind represent less than

1% in the energy mix (against 93% natural

gas), or 3,7% RE including solar, wind and

hydro; this shows that the energy mix is very

imbalanced. The objective is to increase the

production capacity of photovoltaic modules

by 200 MW/year. The target for 2017 is 5%

RE in the energy mix (750 MW), and 20% 

by 2030 (70% CSP, 20% PV, 10% wind).

The objective is to reach 40% RE (37% 

solar energy and 3% wind) of the electricity 

production by 2030. This would mean the

construction of about 22 000 MW installed

capacity by 2030. The current total installed

capacity is 8500 MW (or 40 000 GWh),

whereof RE installed capacity is only 250

MW (mainly hydro power). Most of the solar

projects are still under development.
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Libya is also a very hydrocarbon-rich 

country, from which most oil and gas 

resources are exported, and only a small

percentage is used for the domestic market.

There is a high surplus in the energy balance.

Renewable energies (wind, solar) represent

less than 1% in the energy mix and are 

definitely not a priority in Libya’s energy 

politics. However, Libya has a great potential

in solar and wind energies, and could even

become a regional player in this sector, next

to Algeria. The greatest Libyan solar potential

is located in the Sahara desert with 53 000 GW,

while the wind potential is very high in the

coastal areas (6-7,5 m/s at 40 m height).

Currently, the average electricity demand is

6000 MW. The share of RE could be about

54 MW (produced by two planned solar 

projects). The targeted installed capacity of

wind power is 260 MW, but the projects

were interrupted. It is expected that the

Libyan population will almost double by

2050 (from 6m to 10m), and that the energy

demand will more than double and increase

from 20TWh/y (2005) to 50 TWh/y (2050).

In all Maghreb countries (except Morocco)

most of the solar and wind projects are still

under construction or development. Therefore

the capacity targets are estimated as follows:

8 IRENA/REN21/Ministry of Foreign Affairs UAE (2013): MENA Renewables Status Report, p19.
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Table 1: Renewable Energy Capacity Targets by Technology
(in MW)

Source: IRENA/REN21 20138

Country Solar PV Solar CSP Wind

Algeria

By 2013
By 2015
By 2020
By 2030

6
182
831
2800

25
325
1500
7200

10
50
270
2000

Morocco By 2020 2000 (PV+CSP) 2000

Libya
By 2015
By 2020
By 2025

129
344
844

125
375
-

260
600
1000

Tunisia
By 2016
By 2030

140
1500

50
500

430
1700



The table shows that the share of RE (here:

including hydro, solar, wind, other) within the

total power generation is the highest in 

Morocco with 32,1%, followed by Tunisia

with 3,5%, then Algeria with 2%, and Libya

with less than 1%. All countries pronounced

very ambitious objectives with regard to 

increasing the share of RE within the general 

energy mix, in average up to 30% by 2030.

At the moment, the most important sector 

within the RE energy remains hydro power,

and wind parks are more important than 

solar farms in the four Maghreb countries

considered.
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Table 2: Structure of power generation stock and renewable
energy share in 2009 (in MW)

Sources: UNECA 2012, COMELEC 2009

Technology Algeria Libya Morocco Tunisia

All Power plants (MW) 11 099.0 6 273.0 4 166.0 3 359.0

Hydraulic power (MW)
in %

228.0
2.0

-
-

1748.0
28.5

66.0
1.9

Other RE (wind, solar MW)
in %

-
-

-
0.2

222.0
3.6

55.0
1.6

Total in MW 11 325.0 6 273.0 6 135.0 3 480.0

RE in % 2.0 0.2 32.1 3.5

Table 3: Wind Energy in the Maghreb Countries in Comparison
(Installed Wind Capacity) (2006-2010)

Source: WWEA 2011

Country
Position

Country Total
capacity

2010
(MW)

Added
capacity

2010
(MW)

Growth
rate
2010
(%)

Total
capacity

2009
(MW)

Total
capacity

2008
(MW)

Total
capacity

2007
(MW)

Total
capacity

2006
(MW)

32 Morocco 286.0 33.0 13.0 153.0 124.0 125.2 64.0

44 Tunisia 54.0 0.0 0.0 29.7 20.7 20.7 20.7

82 Algeria 0.1 0.0 0.0 0.01 0.01 0.01 0.01

/ Libya No info



The wind energy markets in Africa (whole

continent) are still rather small; they are 

concentrated in the Maghreb countries and

dominated by the public sector. Wind energy

has only a limited potential to address the

problem of difficult electricity access that 

exists in some parts of the African continent.

Wind energy also remains comparatively 

expensive: the cost of 1,1 GW installed 

wind capacity in Africa in 2011 is estimated

to 1,8 bn USD, while 60% are provided by

development finance institutions (Mukasa et

al 2014: 1). However, wind resources in the

whole of Africa are abundant and the wind

markets show innovation and development

in technologies, and are expected to 

increase in the next decade. The Maghreb

countries are amongst the most advanced

in this field and they produce a comparatively

high part (about 340 MW) of the total 

installed generation wind capacity in Africa

(entire continent: about 1 000 MW in 2010);

but still wind energy represents only 1% 

of the total installed electricity generation 

capacity in Africa (Mukasa et al 2014: 3). The

Maghreb’s wind potential is primarily located

in the coastal areas of the Mediterranean

Sea and the Atlantic Sea, but also in the 

Sahara/Sahel region. Morocco (42% of the

installed capacity in Africa) and Tunisia are

amongst the leading countries in the African

wind market, but in other countries, some

wind projects are also planned or under 

construction (Mukasa 2014: 6). In Morocco,

the wind market is particularely dynamic;

wind farms are an interesting option because

the installation of wind farms needs a lot 

of space, and the population density in 

Morocco is very low.

Central challenges:

All Maghreb countries are facing rising 

energy demands, which are expected to

double within the next decade (increase of

50% by 2030, except Tunisia), and the 

demand for electricity will triple (UNECA

2012: ix). Energy demands are the highest

in Algeria and Libya, followed by Morocco

and Tunisia. 
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Energy use per capita is the highest in Libya,

followed by Tunisia, Algeria and Morocco.

On average, the energy consumption per

capita in the Maghreb countries (except

Libya), is below 1500 koe/cap, compared to

the world average of 1800 koe/cap, or for 

instance to the average in France of 4280

koe/cap. Compared to European countries,

the consumption is smaller, but will increase

proportionally much more, while in Europe

the consumption is more or less stagnating

due to increased energy efficiency measures. 
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Figure 1: Energy demands in Maghreb Countries in comparison
(2011, 2020)

Sources: UNECA 2012, Arab Union of Electricity 2012
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Figure 2: Energy use per capita in 2010 (koe per capita)

koe = kilo of oil equivalent; Sources: Plan Bleu 2013, IEA 
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In terms of more efficient energy use,

progress can be made in the four Maghreb

countries9.Tunisia is the most advanced in

terms of energy efficiency and low energy

use per capita. In all four countries, the 

energy consumption is higher during the hot

summer period, because of the important

use of air conditioning by large parts of the

populations.

These rising energy demands represent a

major challenge for all Maghreb economies,

in particular for the energy importing countries

Morocco and Tunisia. The Morrocan energy

industry is strongly dependent on energy 

imports due to the lack of hydrocarbon 

resources. 95% of the energy supplies are

imported, which implies high import costs, a

dependency on changing oil and gas prices

on the world market, and a growing energy

balance deficit due to the increasing energy

consumption. The high expenses on energy

limit Morocco’s financial investment potential

in other economic sectors. In Tunisia, the

case is similar: one of the central challenges

is the reduction of gas imports from Algeria,

and oil imports from Libya. In addition, the

gradual reduction of public subsidies for 

fossil fuel energy (about 10% of Tunisia’s 

national budget), a gradual liberalisation 

of the energy market, the interconnection

with grids in the neighbouring countries and

the development of a system of economic

feed-in tariffs represent central challenges. 

Regulative Frameworks of the Energy
Markets:

In Morocco, the energy market is regulated

by the Renewable Energy Law of 2010, 

introducing a gradual opening of the energy

market. A National Strategy for the development

of renewable energies (2011-2013) was

adopted in 2011. The dominating public

actor is the National Electricity Office (ONE).

Morocco developed a Moroccan Mediter-

ranan Solar Plan (MASEN) in 2009, under

the umbrella of the Mediterranean Solar Plan

(MSP). A planned “feed-in-tariff model” is not

yet established. 

In Tunisia, the energy market is regulated 

by a new law adopted in July 2014, but later

suspended, including more opportunities

for private and international companies, 

a gradual liberalisation of the market for 

private and individual energy generation,

and energy export. Tunisia also adopted a

Tunisian Solar Plan (TSP) in 2010, and a

new “Energy Plan 2030”. The dominant

actor remains the state-owned Tunisian 

Society of Electricity and Gas (STEG). 

A “feed-in-tariff model” is not yet 

established.
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In Algeria, the energy market is regulated 

by several laws adopted since 1999. An 

ambitious National Program on Renewable

Energies and Energy Efficiency was adopted

in 2011 (PNDER), including the implementation

of 67 RE projects. Algeria is the first Maghreb

country to adopt feed-in regulations for RE,

and produces PV modules. But the general

business environment is defined as “difficult”

by international rating indexes. The major

actor remains the state-owned Sonatrach,

which is not only the major hydrocarbon

company in Algeria, but also in the entire

African continent. Most of the solar and wind

projects are still under construction or in the

planning phase. The RE sector needs further

diversification, private sector development,

and a reformed business environment.

In Libya, a law on RE was planned for

adoption in 2013, but was postponed due

to the political developments. A National

Renewable Energy Plan was adopted in

2006. The main actor is the state-owned

Renewable Energy Authority of Libya (REAoL).

In all Maghreb countries, the regulation 

frameworks for the RE sector are recent, and

passing through current reform processes.

The RE energy markets are dominated by

state-owned companies, public operators 

and institutional actors. The existing regulative

frameworks are not very attractive for private

investors. The private companies involved 

in the RE sector are very heterogeneous 

in nature and include both established

international companies, as well as recently

established African based firms; some of

them are African-international joint ventures

(Mukasa et al 2014: 11). Investors from

France, Spain, Germany and Denmark 

are active in the Maghreb wind and solar 

markets. However foreign direct investment

in the Maghreb wind market is still small, 

except for instance investments done by the

third largest wind energy developer Iberdrola

(Mukasa et al 2014: 11).

Energy subsidy systems are mainly directed

towards fossil energies, amongst other in

reason of poverty alleviation and protection

of household incomes. But this system has

proven to be a costly and inefficient tool to

protect the poor10. Reforms of the domestic

energy pricing frameworks, which also

means changing the particular social 

contract in the Maghreb countries (low 

electricity prices compared to the interna-

tional market, especially in Libya and 

Algeria), remain an economic and political

challenge, especially with regard to the 

high social protest potential in the current 

transition context. Actually Tunisia recently

raised its energy prices11. If the reduction or
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redirection of subsidies is accompanied 

by the introduction of a modern system 

of social protection, efficiency gains from 

subsidy removals can be high, and reforms

have the potential to be a source of political

support rather than a source of political 

instability (Brunori 2014: 264). Besides a 

general gradual reduction of subsidies, it is

even more important to proceed to a partial

redirection of subsidies from the fossile 

towards the RE sector.

In sum, the RE sector needs further 

diversification, private sector development,

a reformed business environment, and 

reforms of the energy subsidy systems. 

3.2. Regional Cooperation and Initiatives

The importance and situation of the RE sector

is different in the single Maghreb countries,

however, aA progressive regional integration

of the energy markets and electricity grids

could be an advantage for all Maghreb 

countries, regardless their specific situation.

In the past, there have been several attempts

to push forward regional integration, such as

a regional electricity and gas initiative of 

Morocco, Algeria and Tunisia (Ruscalleda

2009: 9), or energy ministers’ conferences in

the framework of the Arab Maghreb Union

(AMU). For instance, the AMU held its 9th

session of the Ministers of Energy and Mines

in Rabat in November 2010, and underlined

the importance for the Maghreb countries to

converge towards a common vision and to

strengthen cooperation, in particular with 

regard to the creation of an electricity market

in the Maghreb (UNECA 2012: x). The AMU

and the Arab League created the Maghreb

platform for scientific and university research

in the field of renewables energies: COMELEC

(Comité Maghrébin de l’Electricité) (UNECA

2012: x). During an AMU conference in June

2014 in Rabat, the intention to intensify 

regional cooperation in the RE sector was

reaffirmed12. But the Maghreb countries did

not yet ratify the Energy Charter Treaty and

only participate as observers in the Energy

Charter Process13. In order to push forward

regional integration and sustainable growth

of the energy markets in Maghreb, the different

categories of actors - public institutions, 

private and public stakeholders, industry,

civil society - need to work together more 

intensively. 

Amongst the most important international

public stakeholders are: the African Development

Bank, which is the leading institution active in

the RE sector in Maghreb, the Worldbank,

the European Bank for Reconstruction and

Development (EBRD) and the European 

Investment Bank (EIB). Via the “MENA 

12 Two AMU seminars took place in December 2013: one on the renewable energies and energy efficiency in the
AMU countries, and one on microfinance and youth unemployment. www.maghrebarabe.org (15.9.2014). 
13 http://www.encharter.org/index.php?id=7 (25.3.2014).
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Region Investment Plan” under the CIF’s

Clean Technology Fund (CTF) - a total 

funding of 750 m USD is provided for RE

projects. Under this umbrella, the AfDB

alone provides 300 m USD funding, and 

another 500 m USD of AfDB co-financing.

The CTF’s goal is to accelerate the global

development of Concentrated Solar Power

(CSP) by investing in CSP programmes in

five MENA countries: Algeria, Morocco,

Tunisia, Egypt and Jordan14. 

The regional integration of transmission 

networks in the electricity sector is organized

in the framework of a “Maghreb Countries

Interconnection Project”, including the 

connection of the Libyan grid to the Tunisian

grid (220kV transmission lines), the connection

of the Tunisian grid with the Algerian grid

(400 kV), and the Algerian grid with the 

Moroccan grid (using the same voltage)

(EBRD 2013: 15). In addition, the Tunisian

transmission network is conncected to 

Europe through networks in Algeria and 

Morocco. The planned interconnection 

between Tunisia and Libya will allow for the

interconnection from Tunisia through Libya,

Egypt and Jordan to Syria. Recent projects 

included the reinforcement of the intercon-

nection between Tunisia and Algeria (addition

of a fifth 400 kV line in 2011), the reinforcement

of Tunisia’s interconnection with Libya, and a

third 400 kV sea cable from Tunisia to Italy

with a capacity of 1000 MW by 2015. The

potential of South-South cooperation in the

wind market is growing (Mukasa et al 2014: 11),

too, as South Africa, for instance, has one of

the fastest growing wind energy markets.

The Maghreb countries are located in an 

advantageous geographical hub between

the European and African energy markets,

and could play a pivotal role in the future in

this field.

3.3. Obstacles and Avenues of Further
Development of the RE Sector

Obstacles:

• Current legislative and regulatory frame

works in the different Maghreb countries 

are not interesting enough for international

investors (partially outdated sectoral 

rules). The risk for investors is still too 

high, in private as well as in public 

financing.

• The investments (public and private) 

needed for large regional RE projects 

are very substantial. In times of financial 

crisis and political uncertainty, investors 

who are ready to hazard the consequences

are rare.

• The lack of a wider institutional and 

regulatory reform dynamic in the renewable

energy sector, and the existing regulatory 

gap not only among the different Maghreb

14 http://www.afdb.org/en/topics-and-sectors/initiatives-partnerships/climate-investment-funds-cif/ (26.8.2014).
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countries, but also among Maghreb 

countries, the EU, or other African countries

slow down further regional integration.  

• The lack of intra-regional integration in 

the field of RE energy politics hinders not 

only the further development of the 

Maghreb energy markets, but also 

further inter-regional cooperation with 

other world regions (Sub-Saharan Africa, 

Europe, Asia).  

• From a more technical point of view: Until 

recently the transmission losses of 

renewable electric power were rather high.

It is produced commonly, and dispatched 

locally: the further it is transported, the 

greater are the losses. However, there 

has been technological progress with the 

development of High Voltage Direct Current

(HVDC) cables, and the electric power 

transmission over long distances leads 

to less distribution losses.

Avenues for Further Development of the

RE Sector

• Develop competitive internal electricity 

and gas markets (e.g. by separating the 

transmission networks from the production

and supply activities).

• Develop an integrated approach for 

internal and external energy governance 

in terms of energy sustainability, 

competitiveness and security, by 

developing and implementing a region-wide

institutional and regulatory reform, including

updates and reforms of legislative and 

regulatory frameworks on a national level.

• Enact legislation on gradual liberalisation 

of the gas and electricity markets.

• Define which sort of renewable energy 

has more potential for the given country, 

and is worthwile to invest in (solar, wind, 

other); and decide where to invest 

geographically.

• Foster awareness programmes on 

sustainable energy politics, negative 

environmental effects of conventional 

and new energy production methods 

(especially carbon and nuclear but also 

shale gas exploitation), limited fossil 

resources and the necessity of reducing 

CO2 emissions with regard to the climate 

change.

• Develop a Maghreb single energy 

market - as a regulatory, institutional and 

geographically interconnected space, by 

finding a consensus on energy policies 

at regional level, and by reducing the 

regulatory gaps.

3.4. Euro-Mediterranean Energy Cooperation 

Intensified regional integration between the

Maghreb countries (South-South cooperation),

but also between Europe and the Maghreb

countries (North-South cooperation), has

been an objective of Euro-Mediterranean 

cooperation for more than two decades.

With the development of the Mediterranean

Solar Plan (MSP) in 2008, this approach was

intensified with a particular attention to the

RE sector.
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The Euromed Ministerial Energy Conference

in Limassol (Dec. 2007) was a turning point

for energy cooperation at a multilateral and

regional level, in the sense that a Priority 

Action Plan (2008-2013) was agreed upon,

and different regional and sub-regional EU

programmes were reinforced under the 

European Neighbourhood and Partnership

Instrument (ENPI), such as the Euro-Arab

Mashreq Gas Market (EAMGM I and II), the

Electricity Market Integration (IMMELECT),

the Mediterranean Energy Market Integration

Programme (MED-EMIP), Energy Efficiency

in Construction (MED-ENEC I and II), and

Mediterranean Regulators (MED-REG I and

II) (Carafa 2011: 18). This Priority Action Plan

defined three priority areas: “(1) to guarantee

greater harmonization of the energy markets

and legislations and to foster the integration

of the markets in the Euro-Mediterranean 

region; (2) to foster sustainable development

in the energy sector, and (3) to develop 

initiatives of common interest in key areas

such as infrastructure extension, investment

financing, research and development” 

(Ruscalleda 2009: 3). The MED-REG 

programme, especially, is considered to be a

useful pillar programme, implemented by the

“Association of the Mediterranean Regulators

for Electricity and Gas”. MED-REG also 

enhances high level dialogue with international

organisations and institutions such as the

Observatoire Méditerranée de l’Energie

(OME), the UfM Secretariat in Barcelona, the

Parliamentary Assembly of the Mediterranean

(PAM), the Mediterranean Association of the

National Agencies for Energy Conservation

(MEDENER), or MEDELEC, a group of 

major Mediterranean electrical utilities and 

associations, and consumer associations

(Ruscalleda 2009: 8). 

The Euromed Ministerial Conference on 

Energy and Renewable Energy in Cairo

(June 2010) adopted a Strategy paper on

the Mediterranean Solar Plan (MSP)15. A meet-

ing of the 1st Joint Committee of National

Experts for the MSP was held in Barcelona in

July 2011, where specific issues for a “Master

plan” were discussed, and then submitted

to the UfM Energy Ministers in mid 2013.

The deployment phase of the MSP was

planned for 2013-2020, based on a

roadmap (phases, activities, timeline). The

last Euro-Mediterranean Conference of 

Ministers of Energy in the framework of the

UfM took place in Brussels in December

2013, but was considered a failure, as major

common decisions could not be made16.

The Mediterranean Solar Plan (MSP) remains

15 http://ufmsecretariat.org/mediterranean-solar-plan/.
16 The conference was headed by former European Energy Commissioner Günther Oettinger and the Jordanian UfM
Co-President Mohammad Hamed, Minister of Energy and Mineral Resources of Jordan
http://tvnewsroom.consilium.europa.eu/event/union-for-the-mediterranean-ufm-ministerial-conference-on-
energy/introductory-remarks-part-6 (25.3.2014).
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one of the six priority fields of the Union for

the Mediterranean (UfM)17. It has the objective

to promote regulatory convergence between

the two sides of the Mediterranean area and

to promote RE pilot projects protected from

dominant fossil fuel electricity production

regimes (Carafa 2011: 23). The long-term

objective is the establishment of a “Clean

Energy Community for the Mediterranean”.

The mid-term objectives are to produce 20

Gigawatt renewable energies by 2020, and

to develop transmission systems and cross-

border interconnections. The total costs of the

MSP are estimated to 85 bn EUR (122 bn USD)

(Carafa 2011: 20). The implementation of the

MSP advances more slowly than initially

planned, but it offers a mid- and longterm

perspective for energy transition in the

Mediterranean region (2020). It includes six

chapters: Harmonization of the regulatory

frameworks; Development of financial support

tools; Upgrading of the transmission infra-

structures; Job creation and skill development;

Capacity development; and the MSP Master

Plan: options of implementation. Central

benefits of the MSP for the Maghreb countries

are: a regional cooperation platform for energy

matters, continued political dialogue, and a

framework for project promotion, identification

and implementation.

First concrete activities started in 2010 

with the programme “Paving the Way for 

the Mediterranean Solar Plan Programme”, 

promoting regulatory convergence between

the North and South of the Mediterranean.

The programme is funded by the EU 

with 4,6 m EUR, and is implemented by 

a consortium of consulting and energy 

companies (e.g. MVV Decon, Germany;

ENEA, Italy; RTE-International, France;

Sonelgaz, Algeria; and Terna, Italy). It includes

benchmarking, reporting, consulting, and

technical monitoring activities. EU rules serve

as reference model, but are not binding. The

programme serves as a sort of platform 

and information network, developing recom-

mendations for the Mediterranean countries 

and the EU (e.g. about cost sharing). 

Gradually, different Maghreb countries

(Tunisia, Morocco) adopted national Solar

Plans, under the umbrella of the regional

Mediterranean Solar Plan. Finally, the MSP is

a “very loosely institutionalised form of market

governance in which conflicts of interests are

mainly solved at interstate level” (Carafa

2011: 23). Since June 2008, about 5 bn EUR

have been funded under the Neighbourhood

Investment Facility (NIF) for 12 RE projects in

the Mediterranean region. But the under-

17 It builds upon the “Trans-Mediterranean Renewable Energy Cooperation Network (TREC)”, which was a
partnership project founded in 2003, by the Club of Rome, the Hamburg Climate Protection Foundation and the
National Energy Research Centre of Jordan. This project developed, in cooperation with the German Aerospace
Center (DLR), the concept for the DESERTEC project, which later became the Desertec Industrial Initiative (Dii).
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standing and long-term visions of the

Mediterranean Solar Plan partly diverge 

between the Maghreb countries and the EU.

The objective of the EU is to create in the

mid- and long-term an interconnected 

energy system within Europe and with all

neighbouring countries. Meanwhile, the

Maghreb countries understand the MSP

rather as a tool to foster regional cooperation

and integration in energy matters. The Maghreb

countries are especially interested in support

by the international finance institutions and

stakeholders with regard to the development

of regional energy and power networks,

knowledge transfer and knowledge 

exchange, and last but not least in diversifying

and securing their respective national energy

markets. 
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The Renewable Energy (RE) sector

stands for the idea of future-oriented

technologies, new paths toward sustainable

development and for combining visions 

of innovation and green growth. Facing 

the challenge of hundreds of thousands of

young people entering the labour markets 

in Maghreb each year, we must however 

underline the relative and limited role that a

small economic sector such as RE can play

in terms of job creation. It can only be one

avenue next to numerous other sectors, 

depending on the different situation in 

each Maghreb country. Other potential job 

creation sectors are, for instance, information

technologies, pharmaceuticals and health,

green agriculture, green and cultural tourism,

communication, textiles, high quality handicrafts,

cultural products, transports, engineering, or

automobile component supply. The following

section focusses on the job creation potential

of the RE sector.

4.1. Youth unemployment rates in comparison

The actual youth employment situation in the

Maghreb is marked by much greater job 

demand than job offer, and important skills

mismatch. In different cases this means

rather overeducation than undereducation.

Human resources are abundant, but in some

aspects, the education systems are not

equipped to produce the skills required by

the labour markets. Unemployment rates are

especially high amongst young graduates.

Youth labour force participation rates in the

Maghreb are amongst the lowest worldwide.

• In Tunisia, the general unemployment 

rate was 15,7 % in 2013, compared to 

17% in 2012, but young graduates 

unemployment remains at 34% (= one 

out of three), due to the widening gap 

between the capacities and the needs of 

the labour markets18. In order to calm the 

social protest situation after 2011, the 

Tunisian government employed more 

people in the public sector, which led to 

an increase of 80% in public spending, 

and an increase of the public budget 

deficit. About 600 000 to 800 000 persons

are currently unemployed. The active 

population is about 3,5 million, with a 

total population of about 10,5 million 

citizens. Youth labour force participation 

is 33% (21,8% girls, 43,8% boys)19. 

4. Job Creation Potential for the Young Generation
in the Renewable Energy Sector 

18 AfDB, OECD, UNDP (2014): Tunisia 2014, www.africaneconomicoutlook.org, p. 2. 
19 http://www.brookings.edu/research/interactives/2014/arab-world-learning-barometer (28.6.2014).
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• In Algeria, youth unemployment fell from 

27,5% in 2012 to 24,8% in 201320. 

According to the HDR 2013, Algeria is 

improving in the education sector, but 

not in the employment sector; reasons 

are the static character of the economy 

and rigidities in the labour market 

regulations. Youth participation in the 

labour market is with 28% (8,9% girls, 

46,3% boys) lower than in the other 

Maghreb countries21. 

• In Morocco, the general unemployment 

rate is about 9% since 2011 (compared 

to 13% in 2000), 13,7% in urban areas, 

and 4% in rural areas. Youth unemployment 

is at 18% overall and 35% in urban 

areas22. Youth labour force participation 

is 35,8% (18,9% girls; 52,6% boys)23. 

• In Libya, the general unemployment rate 

is about 19%. Youth unemployment is 

estimated up to 30%24. Youth labour 

force participation is 37% (23,9% girls, 

49,7% boys)25. 

More than 60% of the unemployed in

Maghreb are very young (under 24 years

old). Even though large parts of the unem-

ployed are well-educated graduates or

young academics, recent studies analysed

more systematically the percentages of

pupils and students in different Arab 

countries at different stages of their studies,

and came to the conclusion that in different

cases high percentages are enrolled in the

educational system, but are not meeting the

basic learning level and having learning

deficits (Steer 2014). Special adapted 

trainings or second master courses (in 

engineering, consultancy, communication,

sales promotion etc.) could allow coping

with particular deficits in the education 

system and developing new job opportunities

in the private sector in general, and in the RE

sector in particular (see section 4.4.). 

4.2. Jobs in the RE Sector: Number and
Type of Jobs

The number and type of jobs varies according

to the type of energy (solar, wind), the type of

economic and legislative framework conditions

of the country, and the development level 

of related sub-industries. In general, it is 

estimated that 1 MW of renewable energy

generates 5 temporary jobs in the starting or

construction phase, and 2 sustainable jobs

20 AfDB 2014, p. 4.
21 Financial Times, 11.7.2012.
22 World Bank (2014): Country Partnership Strategy (CPS) for the Kingdom of Morocco for the period FY2014-
2017. Report No. 86518-MA, p. 50.
23 http://www.brookings.edu/research/interactives/2014/arab-world-learning-barometer (28.6.2014).
24 http://www.ilo.org/global/about-the-ilo/multimedia/maps-and-charts/WCMS_233936/lang--fr/index.htm (28.6.2014).
25 http://www.brookings.edu/research/interactives/2014/arab-world-learning-barometer (28.6.2014).
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(mainly in maintenance). Most of the 

currently existing RE jobs are related to 

installation activities, functioning and 

maintenance of RE projects. The future job

potential in the RE sector lies less in the 

nature of the energy production process 

itself, but rather in related activities of 

research and development, consultancy,

promotion of energy, and mechanism of 

energy controlling. 

However, the job creation potential of solar

technologies (CSP, PV) and wind technologies

in the Maghreb is increasing. In general, the

solar sector creates more jobs than the wind

sector. Wind energy does not create many

direct jobs, but does create indirect jobs 

by supporting the general technological 

development of a country, because the 

production of components demands new

developments in other production sectors;

and new jobs are needed in the related 

training and teaching services. Here we 

can speak of positive spillover effects to

other economic sectors (see 4.5.). Another 

promising field is the related sector of energy

efficiency in buildings. This sector creates

even more jobs than the production or 

installation of solar boilers, photovoltaic 

installations, wind power or concentrated

solar power (CSP) (GIZ 2012: 4). However,

the number of additional jobs in the RE 

sector in the Maghreb, in general, could 

increase between 0,2% and 0,5% in the next

few years; it is expected that the number of

jobs will increase the most in the construction

sector and in the sector of production of 

machines and electric material: by 1,4% 

between 2012 and 2016 (GIZ 2012: 4).

Labour productivity data for the Maghreb

contain certain inconsistencies and need 

to be treated with caution, because some 

sectors (e.g. agriculture and services), which

can supply intermediate inputs to RE 

technologies, have low productivity levels

due to the fact that economically active 

persons are accounted for differently across

countries; as a result, there is a tendency to

overestimate the number of jobs per 1bn EUR

invested (Dii 2013:18). The RE sector can

only develop its job creation potential if the

RE investments are accompanied by self-

sustaining market development and reliable,

long-lasting renewable energy technology

deployment (Dii 2013: 18). One also needs

to consider that there are different components

and factors on the domestic level, influencing

the job creation potential, such as labour

productivity (high productivity level means

fewer jobs), local integration of production

(high local integration means more indirect

jobs in other sectors), import dependency

(low import dependancy means more jobs)

(Dii 2013: 18). Another factor that needs to

be considered is the sustainability of the

newly created jobs in the RE sector. In the

starting phase – construction of solar power

plants, wind parks, or installation of PV 

systems - more jobs are needed, than in the

second phase of maintenance of these 

installations.
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The type of jobs in the RE sector can be

classified as direct jobs (energy production

or generation, installation, construction 

of sites, maintenance) and indirect jobs 

(sales, consultancy, training). The number of 

potential jobs can be calculated according

to the amount of investment (e.g. 1 bn EUR

in CSP = 30 000 jobs) or according to the

amount of MW produced per year (e.g. 

photovoltaic: 1 000 MW/year = 3 000 jobs)26.

Another way is to calculate according to the

m2 number of installation: planning and 

installation have more job creation potential

(13,6 jobs/1000m2) than the fabrication of

components (5,2 jobs/1000m2)27. The types

of jobs can also be divided into a higher

number of short-term jobs (in the starting,

construction and installation phases), and 

a smaller number of mid- and long-term 

permanent jobs (in the fields of maintenance,

promotion, training). However, in the field of

production of PV components (in Tunisia a

first production site of PV modules started in

2011), the investment risks are rather high,

because of the international over-capacity,

the decrease of the cell-module prices 

and the inexistence of a regional Maghreb 

market. In general, the number of direct

jobs created towards the end of the value 

chain (engineering, construction, installation, 

exploitation, maintenance; 14,5 jobs per MW),

is higher than the number of jobs in the 

beginning of the value chain (fabrication 

of PV components; 4 jobs per MW)28. In the

field of CSP technologies, there is also 

more impact on job creation at the end of

26 Dii (2013): The Economic Impacts of Desert Power. Socio-economic aspects of an EUMENA renewable energy
transition. Munich: Dii GmbH.
27 GIZ (2013): p. 16.
28 GIZ/ANME (2013): Analyse de la chaîne de valeur des technologies relatives à l’énergie solaire en Tunisie.
Tunis/Eschborn: GIZ, p. 15.
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Table 4: Number of direct jobs created

Source: GIZ/ANME 2013, ISE 2012, Lehr et al 2012

Technology Upstream value chain Downstream value chain

RE in general 5 jobs/MW installed (temporary) 2 jobs / MW installed (sustainable)

CES 3-5,2 jobs/ 1000m2 14,4 jobs / 1000 m2

PV (photovoltaic) 3,5 jobs/ MW installed 5 – 14 jobs/MW installed

CSP 5 jobs / MW installed 8 jobs/ MW installed



the value chain (8 jobs per MW) than at the 

beginning of the value chain (3,5 jobs per MW);

most of the jobs can be created in the public

construction works (5-7 jobs per MW) while

the fabrication of the CSP components only

creates 0,4-1,5 jobs per MW29.  

Example Morocco:

According to Dii calculations, for instance,

1bn EUR investment in a CSP power plant

build-up could generate between 29 000

and 35 000 jobs in Morocco, most of them

in the construction sector, minerals, metals,

chemicals, electronic equipment, machinery,

business services, and to a smaller extent

and indirectly in transport and other services30.

While a 1 bn EUR investment in a PV power

plant build-up could generate between 

15 000 and 23 000 jobs in Morocco, a 

1 bn EUR investment in a wind power plant

build-up could generate between 36 000

and 46 000 jobs (Dii 2013: 18). This estimate

is rather optimistic and theoretical. More 

realistic are the estimates of the Development

Program of the Moroccan market for solar

water heaters (PROMASOL) which include

the installation of 440 000 m2 of thermal solar

sensors by 2012, and 1,7 m m2 by 2020. In

terms of thermal energy produced annually,

these figures correspond to 1 190 GWh by

2020. This program has the objective to

avoid the emission of 920 000 tons of CO2

per year, and to create 920 permant jobs 

by 2020 and 1 600 by 203031. According to

the Economic and Social Council, 23 000

jobs can be created in the RE sector before

202032. 

Example Tunisia:

The development of the photovoltaic sector

is expected to have a potential of generating

more than 3 000 jobs for each 1 000 MW

annually produced. For instance, the 

Zaghouan Solar Panel Factory is expected

to provide 4 000 direct and indirect jobs33.

The number of additional jobs that could 

be created in the RE sector, in Tunisia for 

instance, could be between 7 000 and 

20 00034. But the costs of investment would

be very high: the total investment needed 

in the renewables energies would be 8,28 

bn TND (about 4,15 bn EUR). In 2012, in

Tunisia 3390 persons were employed in the

RE sector, including RE production (1 445), 

29 GIZ (2013), p.15.
30 Dii/IfW use the following measurement: job year = 1 person employed for one year = the standard measurement
in order to calculate job impacts. Dii (2013): The Economic Impacts of Desert Power. Socio-economic aspects of
an EUMENA renewable energy transition. Munich: Dii GmbH.
31 http://www.invest.gov.ma/?Id=24&lang=en&RefCat=2&Ref=145 (24.3.2014).
32 Conseil Economique et Social (2012): Economie Verte, Opportunités de création de richesses et d’emplois. Auto-
saisine AS no.4, 2012, p. 7, (www.ces.ma).
33 http://www.tunisia-live.net/2011/12/21/photovoltaic-industry-in-tunisia-potential-source-of-jobs/ (24.6.2014).
34 GIZ (2012): Energie renouvelable et efficacité énergétique en Tunisie: emploi, qualification et effets économiques.
Tunis: GIZ, p.4.  
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surrounding activities (975) and energy 

efficiency (930) (GIZ 2012: 4). The Tunisian

government intends - in a long-term 

perspective - to accelerate the process of 

industrial integration and to export photo-

voltaic installations and solar boilers (GIZ

2012: 4). In this case, new jobs could be 

created in the manufacturing, in sales and

consultancy services. Actually, the solar 

thermal technology created 1 418 jobs 

between 2005 and 2010, while the PV 

technology only created 27 in the same time

period35. The objective of the Tunisian Solar

Plan (TSP) is to reach 30% of the electricity

production with RE by 2030, and to produce

700 MW with the park of solar boilers, which

will have a positive impact on the economy:

it is expected that the GNP will increase by

0,4%, investment by 1,4%, exportations by

0,1%, and the number of jobs by 0,2% (GIZ

2012: 5). For Tunisia, amongst the different

solar technologies, the most promising in

terms of local fabrication of components and

job creation currently is solar water heating

(see programme PROSOL)36. 

Example Algeria:

In Algeria, the currently existing number 

of RE jobs is estimated  at 3000. These jobs 

include the following activities: About 20

SME, specialised in the installation and 

maintenance of solar equipment, employ an

average of 5 to 40 employees. Further jobs

were generated by entreprises with R&D

structures of RE, such as former NEAL,

Sonelgaz (CREDEG), entreprises producing

solar equipments such as Rouiba éclairage

and EDIELEC, and about 10 RE Study 

Offices (employing between 3 and 10 

persons). There exist jobs such as mainte-

nance of Sonelgaz solar sites, at the hybrid

central of Hassi R’mel, or jobs in different 

research entities such as CDER, UDTS, 

university research centres and university

laboratories, in the National RE programme,

or trainers and teachers in vocational training

centres, as well as lecturers and university

professors37. According to estimates of the

National RE Programm, the buildup of 

67 planned RE projects for about 62 bn USD

will create about 137 000 direct and indirect

jobs (by 2025), in the field of electricity 

production for local consumption alone,

which corresponds to 12 000 MW or 

22% of the global electricity production38.  

According to other calculations, the 

implementation of the National Programm

will increase the installed capacity from 

110 MW (2012) to 22 000 MW (2030), and

thus increase the number of RE jobs from

3000 (2012) to 252 000 (2030)39.  

35 GIZ 2013, p. 21.
36 GIZ (2013), p. 17.
37 GIZ/DEVED (2012): p.22.
38 GIZ/DEVED (2012): p.23, 24, 36.
39 GIZ/DEVED (2012), p. 23, 24, 36.
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Risks and Relativity of Job Creation 

Potential

In 2010, worldwide about 670 000 persons

were directly and indirectly employed in the

various branches of the wind sector; meaning

that within five years, the number of jobs 

almost tripled, from 235 000 in 2005 to 

670 000 in 201042. However, the German 

example shows how fragile this sector is.

165 000 new jobs were predicted for the

total wind energy sector in Germany by

2030; in 2009, about 95 000 worked in the

wind energy on-shore. In addition, 16 000

jobs were planned in the off-shore wind 

sector; in 2014, the reality is much less, and

40 http://www.massolia.com/energie-2/energies-renouvelables-au-maroc-des-perspectives-de-croissance-et-
demplois-selon-le-nouveau-rapport-de-dii/ (25.11.2014).
41 http://www.aufait.ma/2014/05/13/65-millions-demplois-dans-le-monde_2626 (25.11.2014).
42 WWEA (2011): World Wind Energy Report 2010, Bonn: WWEA, p.10.
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Table 5: Number of existing and planned/potential RE jobs

Sources: GIZ, MASEN, DEVED, Dii40 , IRENA41. 

Technology Morocco Tunisia Algeria Libya

Existing RE jobs
(all technologies)

approx. 3000 3390 
(1445 direct, 
975 indirect, 
930 efficiency)

3000
(direct+indirect)

No info

Thermal Solar/CSP
(planned)

920 permanent
jobs by 2020,
1600 by 2030
(Promasol 
Program);
35000 (according
to Dii)

n.i. n.i. n.i.

PV 
(planned/potential)

23000 (Dii) 4000 
(direct+indirect)

n.i. n.i.

Wind
(planned/potential)

46000 (Dii) n.i. n.i. n.i.

Planned/potential
RE jobs 
(all technologies)

35120
by 2020

7000 - 20000 
by 2030

137000
(direct+indirect)
jobs by 2025;
252000 by 2030

n.i.



the wind energy (produced in the off-shore

sites in the North Sea) still represents only

about 2% in the German energy mix. 

Although the German government declared

the “energy turn” after the nuclear accident

in Fukushima, Japan in 2011, and although

Germany was and still is one of the leading

states worldwide in terms of renewable 

energy technology and governance, the 

“energy turn” is delayed for different political

and economic reasons, and different major

German solar and wind companies became

insolvent. In addition, large infrastructure

projects like big wind parks often suffer from

discontinuous investments, and therefore

have to be considered with caution in terms

of job creation. Experts also warn about the

fragility of green jobs: many of these jobs 

disappear as soon as the public subventions

for these jobs stop. Therefore - besides the

public investment in the RE sector - foreign

investors also play an important role in the

creation of green jobs, and need to be 

attracted by an economic environment that

supports innovation, entrepreneurship, and

creativity, and offers financial incentives.

4.3. Job Profiles and “Green Skills”

The global dynamics of “green growth” 

have an impact on job profiles and skills 

development43. Over the past decade new

professions or green job profiles have 

developed in the Maghreb, and continue to 

develop in line with the technology progresses

in the RE sector44. One can distinguish 

between new professions, such as ecological

farmers (using solar or wind energy), 

electronic appliance constructors, engineers

specialising in electric or hybrid cars, or 

supervisors of eco-industrial exploitation, 

energy control, and conventional professions

with new competences, such as conventional

electricians specialising in photovoltaic 

installations, plumbers specialising in 

solar boilers, masons specialising in 

external thermic insulation of buildings,

lawyers specialising in environmental 

law, or climate/electricity/thermic engineers 

specialising in RE. Most of these new “green

skills” can be acquired with on-the-job

training programs, additional professional

training or specialised master programmes.

43 Martinez-Fernandez et al, 2010, p.5.
44 “Green jobs” means – independently from the activity sector – jobs whose end product and implemented
competences contribute to measure, prevent, control, or correct the negative impacts and damage to the
environment. While “Greening Jobs” means - independently from the activity sector – jobs whose end product is
not environmental, but rather integrating new competence elements, in order to take into account the environmental
dimension in the profession in a significant and quantifiable manner (GIZ/DEVED: 9).

THE RENEWABLE ENERGY SECTOR AND YOUTH EMPLOYMENT IN ALGERIA, LIBYA, MOROCCO AND TUNISIA
A f r i c a n  D e v e l o p m e n t  B a n k

34



Amongst the current core professions in the

RE sector we find45:

• Installer of photovoltaic solar systems

• Electrician for maintenance of PV solar 

systems

• Electrotechnician in renewable energies

• Technician for development of RE 

systems

• Project manager of RE projects

• RE Researcher/Scientist (e.g. solar 

researcher)

• Wind farm project manager

• Wind farm exploitation manager 

• Trainer in RE

• Technician in geothermic, technical advisor

• Energy modeller

• Commercial RE engeneer

• Engineers for climate, thermal solar 

energy

• Sales manager

• Operation manager

• Project Supervisor

Along the RE value chain different job 

profiles are needed.

45 GIZ/DEVED (2012), p. 23.
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Figure 3: Type of jobs created along the RE value chain

Source: GIZ/ANME 2013, ISE 2012, Lehr et al 2012
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As the value chain table above shows, an 

increasing demand of qualified labour force

is expected in the field of technical 

engineering (project concept development,

technical studies, feasibility studies, 

construction plans etc.), in the field of 

concrete project implementation (construction,

installation of RE equipment, metallic 

construction), in the field of maintenance and

micro-activities in sub-contracting networks

(fabrication of accessoires), as well as in 

research and development, training and 

education46. Besides, in a wider sense of

green growth, there will be an increasing 

demand of experts of sustainable management

with regard to important environmental 

pressures in the Maghreb, such as rarity of

water resources, vulnerability of the eco-systems

and high costs of environmental degradation.

Further job profiles are being developed in

the construction sector, which is related to

the RE sector in the sense that installations

of PV solar panels on roofs can be part 

of comprehensive energy efficiency systems

in buildings. Therefore job profiles such as 

specialised architects, acoustic engineers

and technicians, thermal engineers and

technicians, experts of energy control 

mechanisms, experts in materials, and 

specialised carpenters and masons are also

part of the potential job reservoir. A further

important branch is the field of services,

where specific skills are demanded, in terms

of quality management, auditing, formation,

training, sensitisation and education measures,

or services related to energy efficiency, 

commercial services, consultancy, promotion,

importation, distribution of solar modules,

solar batteries, specific accessoires or 

components. Finally, in the field of training

and education there exists an increasing 

demand in engineering capacity building. 

4.4. Skill Development and Youth 
Employment Strategies

The increasing demand in engineering 

capacity building can be partly fulfilled by 

educational programmes procuring new or

additional competences. For instance, a

classical engineering curriculum can be

complemented by life cycle analysis; a 

classical management training can be 

complemented by a module on the corporate

social responsibility (CSR) of enterprises; 

climate change modules can be integrated

into a tourism curriculum, or waste management

into trainings and curricula for public 

infrastructure and construction47. Different 

specialised green economy master and 

professional training programmes already

exist in the Maghreb countries, especially in

the fields of environmental protection, water

46 GIZ/DEVED (2012), p. 25.
47 GIZ/DEVED (2012), p. 8.
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and waste management, energy efficiency;

however there is still a potential for 

specialised training programmes48.  

In terms of skill development, RE employers

stress the importance of solid basic skills in

science, technology, engineering and maths,

because even for the new jobs requiring

highly-skilled workers, the skill sets used 

by these workers on green projects are 

very similar to those required for non-green 

projects (Martinez-Fernandez et al, 2010:

28). Actually a mix of traditional and 

new “green skills” (such as knowledge of 

sustainable materials, carbon foot-printing

skills, environmental impact assessment

skills) is needed. The training demand exists

on the one hand in terms of skill development

for new “green jobs”, and on the other hand

in the “greening of old jobs”49. Opinions 

diverge which demand will be higher: 

according to ILO the tendency will not be 

replacing existing jobs with totally different

new green jobs, but it is rather the content 

of the jobs, the way the work is performed

and the skills of workers that will change

(ILO, 2008; Martinez-Fernandez et al, 2010).

With regard to the supply of a qualified

labour force by the Maghreb education 

systems, responding to this kind of demand

for new and traditional skills, one can 

observe that there are some gaps between

the demand and the offer of “green” human

resources; but these gaps are relatively 

small and can easily be compensated by 

additional training modules or adjustments

in certain curricula, master programmes, or

professional training programmes. In Tunisia

for instance, which has the best performing

educational system amongst the Maghreb

countries (more than 6% of the GDP is spent

on education, which is more than the OECD

average of 5,7%), 98,3% of the youth is

schooled, 340 000 students (61,6% girls) are

enrolled in 195 higher education institutions,

1000 vocational training centres (public and

private) provide training to 140 000 students

and trainees (from all economic sectors), 

and 70 000 new graduates enter the labour 

market per year50. 35% of these graduates

are trained specifically in engineering, 

computer science, communication or 

technical fields; more than 5 800 higher 

education graduates are engineers. In terms

of availability of scientists and engineers,

Tunisia ranks 5.4 (advancing France 5.3,

Morocco 4.5, or Germany 4.5)51. The pool 

of Tunisian engineers, managers, young

graduates and qualified craftsmen offers a

48 GIZ/DEVED (2012), p. 44.
49 Briggs, C. et al (2007): Going with the Grain? Skills and Sustainable Business Development: Project Report,
Workplace Research Cenre, University of Sidney, cited in: Martinez-Fernandez et al, 2010, p. 29.
50 FIPA (2013) New Tunisia, new opportunities, p.5. Tunis: FIPA. 
51 Global Competitiveness Report 2011-2012. WEF.
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great potential that can be further developed

by additional specific and adapted education

modules and on-the-job trainings. A certain

handicap, however, is represented in the

socio-economic disparity among the capital,

coastal regions and the regions in the 

interior, which also impacts on regional 

educational gaps and disparities that need

to be harmonised. In addition, new green

jobs can only represent an option for a 

minority of these 70 000 annual graduates.

Next to the economic and financial 

challenges of youth employment, it can be

an interesting option to respond directly 

to the central challenges – as defined by 

educational evaluations - in the educational

systems of all Maghreb countries with a 

particular regard to the professional 

training. As main deficits are detected: 

little practical experience orientation, little 

societal recognition of professional degrees

(in comparison to university degrees), limited 

financing within the general public education

sector for professional education (in 

comparison to universities), a confusion of

responsibility among different ministries that

hinders a consistent professional educational

policy, limited permeability and recognition

among graduations, school, university and

other certificates (e.g. non-recognition of 

informally learned competences), limited

consideration of the informal sector and 

ignorance of marginalised groups, limited

consideration of gender mainstreaming,

missing certification systems (quality standards

developed in cooperation with the economic

private sector), insufficient information about

the labour market, missing national agencies

for professional training (such as an independent

multi-stakeholder organisation in which all

relevant actors are participating (state, 

private sector). 

Next to these kinds of educational gaps, 

the matchmaking between job seekers and 

job offers can be improved. A recent survey 

has shown that for instance in Tunisia, many

graduates look for jobs in sectors that 

are oversaturated, while in other sectors 

employers are desperately looking for job

candidates. Here, for instance, a new job

centre (Centre d’Orientation, de Reconversion

et de Placement (CORP) is planned with 

the objective to maximise the matchmaking

between job offers and demands52.  

With regard to the RE sector, additional 

specific professional training programmes

can allow for developing new and old skills,

responding to the new job profiles described

above. In a more general sense, reforms of

52 The CORP project started in February 2014 and is supported amongst other by AHK Tunis. 
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the labour market and employment policies

could imply some for the following strategies

in order to counter youth unemployment:

• Fostering differenciated, comprehensive, 

systematic information systems about 

the national and Maghreb labour markets 

• Fostering nationwide, systematic, 

continued professional information and 

career counselling  

• Facilitating access to information about 

job vacancies through effective employment

agencies

• Developing start-up programmes for 

founding new businesses in the RE sector 

• Developing specific employment 

programmes (not regionally limited, nor 

limited in time)

• Adapting contents and methods of 

professional and vocational trainings

• Developing green job indicators

• Facilitating access to green jobs for 

young people through targeted and 

adapted professional training programmes.

University education is often on a high 

level with regard to theory, but professional,

operational, social skills are often missing, 

in reason of insufficient practical experience,

traineeships in enterprises or visits on the 

ground. Education programmes and 

curricula need to be developed in 

cooperation with the industry and 

enterprises (e.g. in terms of cost 

calculations, logistics or array of products, 

quality management)53.  

• Creating national and regional professional

RE platforms for universities, professional 

training centres, schools and industrial 

entrepreneurs on the issue of intensified 

balancing between the offer and the 

demand of RE training programmes 

and curricula.

4.5. Spill-Over to Related (Sub-) 
Industries

The development of the renewable energy

sector in Maghreb can have additional 

benefits such as job creation, improvement

of local skills and creation of income-generating

activities. “The RE sector can become an 

integral part of local economies, integrated

both through the upstream supply chain,

such as production of equipment components,

and downstream energy-related services,

such as maintenance54.” Investments in the

RE sector can have potential positive

spillover effects to other economic sectors,

53 GIZ/DEVED (2012), p. 24, 36.
54 http://www.irena.org/DocumentDownloads/Publications/Africa_renewable_future.pdf (18.9.2014).
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industrial diversification and development 

of sub-industries, such as component 

manufacturing and RE technologies, 

water purification, recycling and waste

management, and services. In terms of new

and conventional professions, this especially

concerns construction, environmental 

law, electronics, eco-technologies, eco-

products, recycling, supervision, plumbing,

maconry, electrics, commercialisation and

distribution. However this is an interactive

process, and the RE sector can only develop

its job creation potential, if it goes hand in

hand with a general market and technology

development, and the development of 

related sub-industries.

In terms of related sub-industries, one 

can distinguish between: (1) clean energy 

technologies and infra-/superstructures

aimed at providing clean energy for house-

holds, destined either to reduce the house-

hold’s energy bill or to provide energy to

households in remote areas, and: (2) larger

units connected to the grid. There is quite a

large demand and public campaigns for the

first sub-industry of RE technologies, having

an immediate spill-over in terms of Micro,

Small and Medium Enterprises (MSME). 

For instance, the Algerian government plans

- in the framework of the National RE 

Program - to increase the industrial integration

rate, and to foster three major projects: the

construction of a mirror manufacturing plant;

the construction of heat transfer fluid and 

energy storage equipment factories; the

construction of a factory for the manufacture

of power block equipment, as well as the 

development of engineering activities and

design, capacity building, procurement and

production capabilities to achieve an industrial

integration capacity rate of at least 50%55.

This example illustrates the indirect impact

of the RE sector on the general industrialisation

process of the local market, the creation of

new factories and enterprises in sub-industries,

and thus the creation of new jobs. However

so far, most of the foreign direct investment

goes into the classical fossile extractive 

industries such as energy and mining 

(energy producing raw materials), and not

into RE projects. It is estimated that currently

about 600 000 persons work in direct 

and indirect RE jobs in Algeria, and that 

there is a potential of 1 420 000 jobs by

2025 (including jobs in RE, water, waste

management, energy efficiency in construction,

and environmental heritage)56.  

55 Sonelgaz Group Company (2011): Renewable Energy and Energy Efficiency Program. Algiers: Sonelgaz.www.mem-
algeria.org. (11.6.2014).
56 GIZ/DEVED (2012), p. 44.
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Comprehensive and Sustainable Green

Energy Governance Includes Fostering

Energy Efficiency

The political, economic and financial fostering

of the RE sector has to be part of a 

more generalised approach of sustainable 

development and green growth, including

the sustainable management of natural 

resources, the implementation of appropriate

market regulations and legislative conditions,

and the fostering of knowledge, know-how

and education. Given the fact that Morocco

as well as Tunisia introduced the right to 

a proper environment and to sustainable 

development into their new constitutions 

indicates that the political leadership will 

proceed on these paths during the next

decades. There exists an average energy 

efficiency potential of 10% gain by 2030 in

Maghreb’s energy consumption, if improved

energy efficiency measures are implemented

(UNECA 2012). All Maghreb countries will

define energy efficiency as an important part

of their national energy strategies. Investing

in energy efficiency not only allows counter-

balancing the rising energy demand rates in

Maghreb, but also creating new green jobs

and transforming conventional jobs into

greened jobs (e.g. energy efficiency in 

buildings).

In Tunisia for instance, energy efficiency is

the second pillar of the Tunisian Solar Plan

(TSP). It includes strategies of information for

private households, entreprises and services

(GIZ 2012: 5), informing about the advantages

of economical machines and equipment

(e.g. washing machines, dishwashers etc.).

This pillar can only be implemented 

successfully, if energy consulting, labelling,

and publicity campaigns about energy 

efficiency are realised (GIZ 2012: 5); this is

also a field where new jobs can be created.

But most of all, the success of this pillar, 

will depend on the future tariff systems for 

energy/electricity. According to ANME, the

energy efficiency potential is 100 Mtep by

203057. The industrial sector is the sector

with the greatest potential of energy saving

in Tunisia. The Ministry of Infrastructure plans

to use 3% of the public budget for public

calls and measures for energy efficiency 

or RE58. 

Morocco has formulated the objective of 

energy saving in its Government Program

2012-2016. Selected targets are: increasing

the installed capacity of renewable energies

up to 41% by 2020, and 12% energy saving

by 2020 through energy efficiency measures59.

Especially in the construction sector, a law

on energy efficiency is under development,

57 http://www.anme.nat.tn/index.php?id=101 (18.9.2014). Mtep = million ton equivalent of petroleum energy
consumption.
58 http://www.gtai.de/GTAI/Navigation/DE/Trade/maerkte,did=808394.html (29.6.2014).
59 World Bank (2014): Country Partnership Strategy (CPS) for the Kingdom of Morocco for the period FY2014-
2017. Report No. 86518-MA, p. 14.
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and in new buildings (hospitals, residential,

tertiary) there are plans to integrate legal 

energy efficiency requirements. To alleviate

the concentration of peak coincidence of

electric loads, and to avoid the costly investment

and heavy carbon footprint associated with

additional power generation, international 

finance institutions propose to support policy

measures and investments that encourage

reductions in electricity consumption during

times of peak electricity demand. For 

instance, through the Clean and Efficient 

Energy project (“Inclusive Green Growth -

Development Policy Lending (IGG DPL)”) 

institutional reforms in the energy sector are

supported through the creation of an energy

regulator and a revision of the legislative RE

framework. Finally, technologies with high 

resource efficiency potential per industrial 

sector and new business models for 

wider uptake in the market need to be

developed60.

In Algeria, the National Energy Efficiency 

Program of 2011 plans to reduce energy

consumption related to home heating and

cooling by about 40%61. The construction

sector is the most energy intensive sector in

Algeria; therefore the objective is to invest in

the thermal insulation of buildings, and in the

development of the solar water heating 

system, supported by the National Fund for

Energy Efficiency (NFEE), gradually replacing

the conventional water heating system. 

Further objectives are: the gradual replacement

of conventional incandescent and mercury

lamps by low-energy bulbs by 2020 (including

fostering the local production of low 

consumption sodium lamps in partnership

with foreign producers), introducing energy-

efficient performance in street lighting 

in municipalities, and promoting energy 

efficiency in the industrial sector. The industrial

sector accounts for about ¼ of the country’s

overall energy consumption. Further energy

saving can be reached through promoting

liquefied petroleum gas fuel (e.g. increase the

share of liequefied petroleum gas fuel (LPG/F)

in the automobile fleet by 20% by 2020), 

promoting natural gas fuel (e.g. convert 

vehicles using diesel fuel to natural gas fuel;

buy new public hybrid (gasoline-electric)

busses for Algiers and other cities), 

and finally through the implementation 

of key technologies in solar air conditioning 

(especially in the South, but also with regard

to hot water production and room heating)62.

The implementation of this kind of measures

needs qualified green human resources, 

and fosters job creation. 

60 World Bank (2014): Country Partnership Strategy (CPS) for the Kingdom of Morocco for the period FY2014-
2017. Report No. 86518-MA, p. 25.
61 Sonelgaz Group Company (2011): Renewable Energy and Energy Efficiency Program. Algiers: Sonelgaz.
www.mem-algeria.org. (11.6.2014).
62 Sonelgaz Group Company (2011): Renewable Energy and Energy Efficiency Program. Algiers: Sonelgaz.
www.mem-algeria.org. (11.6.2014).
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Especially in the construction sector (office

buldings, residential), new comprehensive

energy systems are developed including the

use of RE energies (such as solar water

heating, solar air condition systems etc.),

which have to go hand in hand with energy

efficient household machines and heating

systems in these buildings. Therefore, the

sustainable development of the RE sector

has to be considered in a wider green

growth context, including the relation to

technological progresses made in the energy

efficiency sector, and in relation to energy

legislative frameworks and electricity tariff

systems. Last but not least, the use of 

energy efficiency products, systems and

mechanisms reduces energy consumption

and has thereby an indirect impact on the

national energy market, energy mix and 

energy governance. 
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General Recommendations:

v Diversify the general energy mix by 

increasing the RE share, instead of relying 

on fossil, nuclear, shale gas or coal fuels; 

reduce subventions for fossil energies 

and redirect a greater percentage of 

subventions to the RE sector; continue 

and reinforce the current reform 

processes of the institutional, regulatory 

and financial frameworks (including 

transparency, good governance); 

promote increased participation and 

investment by the private sector by 

providing clear, transparent, viable 

legislation and regulation, as well as tax 

or other financial incentives; incite private 

companies to buy certain percentages 

of green energy. 

v Invest in innovative scientific and technical

research; protect new technologies/

innovations/patents; strengthen institutional,

technical, financial research capacities.

v Foster intensified cooperation and 

dialogue among the different actors 

involved in the RE sector (public, private, 

institutions, industry, civil society); and 

link the fossil fuel energy sector with the 

RE sector in a constructive and efficient 

way, instead of opposing them. Fostering

more public-private partnerships, such 

as industrial partnerships among 

universities, research institutes and private 

companies.

v Develop appropriate tools for demand 

and supply forecasts (including turnovers 

in energy consumption and storage 

capacities), and for supervision and 

comparison (benchmarking), taking into 

account the particular features of each 

country (by independent Energy Regulatory 

Agencies).

v Develop comprehensive national energy 

strategies and new ecosystems, and not 

only isolated solar plants or wind farms 

here and there. A national energy strategy 

needs to include for instance the skill and 

training component, and intensified 

cooperation among the different ministries

involved (energy, transport, education, 

research, employment etc.). 

v Encourage the local and decentralised 

RE production of energy as opportunities 

for rural and remote areas, by establishing

new business and services; facilitate 

communication about RE possibilities for 

the population living in remote areas. 

5. Recommendations
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v Voluntaristic and continued support by 

the state for the RE sector can foster job 

creation, under the conditions of stable 

political frameworks, transparent support 

mechanisms, and a continued development

of qualification strategies for a qualified 

green labour force. 

v Foster dialogue and exchange of best 

practice models with Maghreb neighbours,

the EU, the rest of the African continent, 

and industrial players, in order to profit 

from international experience and 

technological knowhow.

v Foster awareness raising campaigns in 

terms of and renewable energies, 

environmental protection and energy 

efficiency; integrate civil societies in 

the implementation of the National 

Programmes. 

Practical Recommendations:

• Develop a constantly updated viable, 

harmonised and comprehensive wind 

and solar data map for the Maghreb 

countries (e.g. IRENA).

• Anticipate skill needs by sectors; 

continue and develop specialised RE 

professional trainings (in cooperation 

with engineering schools and specialised 

universities), and training of technicians 

in solar and wind energy by vocational 

training institutes and practical insights 

by companies (on-the-job training). In the 

process of the identification of skills 

needed the role of social dialogue plays 

an important role.

• Training for young RE entrepreneurs 

and RE organisations as independent 

local actors in the field of energy and 

environmental sustainability; training for 

international networking, and establish 

contacts with international/transnational 

NGOs. 

• Foster projects of professionalisation of 

young RE start-ups and RE civil society 

organisations in the fields of energy, 

environment and job creation. Support 

these start-ups and associations in 

terms of concept, strategy development, 

sustainability of the enterprise or 

organisational structure (communication, 

presentation, team building etc.).

• In case a Maghreb company decides to 

invest in RE production for export (e.g. 

electronic components for photovoltaic 

systems), products need to be certified 

and to respect international quality 

norms (e.g. certification by Solar Key 

Mark).
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Despite somewhat difficult political 

transition contexts, negative impacts of

the global economic and financial crises, and

important socio-economic pressures, the

Maghreb countries should maintain their 

ambitious objectives of increasing the 

share of RE in the energy mix, investing in

RE infrastructures, harmonizing regulatory

frameworks, developing consumer protection,

and progressing towards efficient and 

integrated energy markets. Legislative

framework conditions and regulations are

not always conducive to RE development,

but the renewable energy sector is acceler-

ating in all Maghreb countries (except Libya).

The growing international, national and local

interest in investing into wind and solar 

energy systems can be further fostered by a

gradual liberalisation of the RE sector and

more financial incentives. Numerous wind

and solar projects are still in preparation -

their implementation could be accelerated.

High growth rates especially in the world-

wide wind energy can be expected, which 

is also true for Maghreb in a mid-term 

perspective. RE will become more competitive

and depend less on subsidies, due to the

expected technological progress in the next

several years. The number of green jobs will

increase, but expectations should be realistic.

The development of new green job profiles

or the “greening” of conventional jobs 

represents an important and innovative

motor for education systems, employment

strategies and the general economic 

context.

Further development of interconnected 

energy systems among the Maghreb countries,

their African neighbours in the South and

their European neighbours in the North 

can push forward the development of 

the national RE markets, too. The longterm 

objectives of interconnection, harmonization,

integration - both intra-regional and inter-

regional - of the energy markets must be

considered as a process, that can facilitate

the import and export of RE components 

or the efficient construction and use of 

transmission grids, or accelerate the 

convergence of products, commercial 

contexts and legislative frameworks with 

international norms. In terms of convergence

of energy market rules, legal frameworks and

regulations, EU rules could serve as a model

for the renewable energy market in the

Maghreb, but the Mediterranean Solar Plan

(MSP), for instance, is unlikely to go beyond

a reform by contract model, and competitive

pressure is unlikely to provoke a wider 

nenewable energy transition in the Mediter-

ranean area. The EU can only be a limited

6. Conclusions
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partner for the Maghreb countries, given the

fact of the existing EU-Maghreb regulatory

gap, and the low level of compatibility 

between the energy markets in the Maghreb

and in Europe.

With regard to the important rising energy

demands that are expected for the Maghreb

countries in the next decades, the diversification

of different energy ressources and increase

of RE share in the energy mix is crucial, 

especially for energy importing countries like

Morocco or Tunisia. But even for energy 

exporting countries like Algeria or Libya, the

development of the RE sector can represent

an important motor for the economy in terms

of spillovers on related subindustries, job

creation, scientific research and new business

opportunities. Despite existing challenges,

the Maghreb countries represent very 

dynamic and emerging markets. The RE 

sector perspectives will also depend on the

developments on a global scale, including 

a potential comeback of global economic

and financial crises, but more importantly on

the successful and effective implementation 

of the different ambitious national RE 

Programmes, that can definitely open up

new opportunities for the creation of highly

qualified jobs in the production, exploitation

and maintenance of renewable energies and

foster sustainable green growth.
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bbl63

Biofuels/waste
Coal/peat
CO2
CSP
Energy intensity
EHV
FIT
Fossil
GW
GWh
HV
Hydro

kV
KW
kWh

KWp

koe 
m2

Megawatt (MW)

MV
PV
RE

Solarthermal
toe

barrel = unit of volume for crude oil and petroleum products; 1 barrel = 159
liters
Solid biofuels, liquid biofuels, biogases, industrial waste, municipal waste
Includes all coal, both primary and derived fuels
Carbon dioxide emissions are calculated in tonnes per annum
Concentrated Solar Power
Energy consumption or use in relation to the economic performance
Extra high voltage
Feed-in tariff
gas, oil, coal
Gigawatt (= 1000 MW)
Gigawatt per hour
High voltage
Shows the energy content of the electricity produced in hydro power
plants; hydro output excludes output from pumped storage plants
kilovolt, measures the line voltage
Kilowatt
= kilowatt hour unit of work and energy measurement; corresponds to the
consumption of an electric appliance of 1000 W at work during 1 hour. 
1 MWh (megawatt hour) = 1000 kWh; 1 TWh (terawatt hour) = 1 billion kWh
kilowatt peak. 1 kilowatt peak corresponds to the electric power of one
solar module or one solar cell (MWp = megawatt peak)
Kilo of oil equivalent
Square meter (used for calculating solar collectors); 1 m2 PV cells can produce
about 50-100 kWh
Megawatt is a unit for measuring power that generally describes the 
production capacity of a power generator (1 megawatt= 1 million watts)
Medium voltage
Photovoltaic technology uses the radiation of the sun to produce electricity
Renewable energies; here mainly: wind, solar; but also: hydro, geothermal,
biomass
Solar thermal energy allows producing heat (in low, average or high temperature)
tonne of oil equivalent defines the amount of energy released by burning one
tonne of crude oil.

63 For further definitions see International Energy Agency (IEA) (2014): 2013 Key World Energy Statistics, Paris: IEA.
www.iea.org/statistics/.



Appendix – RE Country Profiles





Morocco

Morocco is the most advanced Maghreb

country in terms of renewable energies. 

Besides the great solar power potential, 

Morocco has a huge (economic) potential 

in wind power - estimated up to 25 GW, due

to the strategic location in the heart of an 

energy hub, and the connection with the

Spanish electrical grid. 

In 2011, the Moroccan government 

established a National strategy for the 

development of renewables energies 

(2011-2030). The overall objectives of this

strategy are: the decrease of the dependency

of electricity imports from abroad, protection

of the environment, reduction of CO2 

emissions, and the combat against climate

change. The National strategy is in particular

focussed on wind parks and Concentrated

Solar Plants (CSP), aiming for an installed 

capacity of 6 000 MW (2 000 MW wind

power, 2 000 MW solar power, 2 000 

hydro-electricity MW), or 42% of capacity by

2020 (UNECA 2012: 36). The implementation

of this strategy is realised through a 

programme which should permit substantial

modification of electrical power generation,

planned to reach 14 580 MW in 2020, 

or 2 to 3 times the installed capacity of 

2010 (UNECA 2012: 36). Given the fact that 

Morocco does not have any hydrocarbon 

reserves (as Algeria does, for instance), and

that the country is largely dependent on the

import of energy (95% of the energy supply

is imported), Morocco has limited financial

resources, which render complex and 

expensive large-scale energy infrastructure

projects difficult. The strong dependency 

of Morocco on the import of fuels led to 

the decision to diversify the energy mix as 

an important option to reduce the financial 

energy expenses. 

THE RENEWABLE ENERGY SECTOR AND YOUTH EMPLOYMENT IN ALGERIA, LIBYA, MOROCCO AND TUNISIA
A f r i c a n  D e v e l o p m e n t  B a n k

60



Currently about 32,1% of the energy is 

generated by RE (including wind, solar, 

geothermal, hydro). In 2008 it was 26%. The

objective is to reach 42% by 2020 (including

hydro). However it is expected that the 

real percentage of the RE production will 

be around 15% by 2020 (instead of the 

declared 42%), by reason of unstable rainfall,

and fluctuations in the other RE sectors

(solar, water etc.)64.  

Energy consumption and production:

In light of the important energy dependency

(about 95%), energy costs were very high:

about 86 bn MAD in 2011; primary energy

use is 17 m toe (DIHK 2013: 52). The energy

use per capita in 2000 was 0,35 tons oil

equivalent (toe); in 2009 it was 0,48 toe, and

in 2011 it was 0,51 toe65. In average this

means an energy use of 0,50 toe per capita

per year. The annual growth rate of energy

consumption between 2000 and 2010 was

about 7% (Friedrich 2013), and it will 

increase by 5 - 8% per year in the next years

in reason of the important and fast economic

and social development and expected

growth of the Moroccan society and markets,

in different fields such as agriculture, industry,

infrastructure, tourism and population. 

64German Trade and Invest (GTAI): http://www.gtai.de/GTAI/Navigation/DE/Trade/maerkte,did=1008756.html (26.5.2014).
65 World Bank (2014): Country Partnership Strategy (CPS) for the Kingdom of Morocco for the period FY2014-
2017. Report No. 86518-MA, p. 105. And: Friedrich 2013.
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Figure 4: Energy Mix in Morocco

Sources: IEA 2011 (wind: 3,6%, solar: less than 1%) 
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Morocco generates energy of about 6135 MW

per year (2012). These 6135 MW are distributed

as follows: 4166 MW by traditional power

plants, 1748 MW are generated by hydraulic

power (28%), 222 MW by wind sites (3,6%).

The share of solar is less than 1%. The total

share of RE is 32,1%, when solar, wind, 

geothermal and hydro are considered (UNECA

2012, COMELEC 2009). The average annual

energy demand in Morocco was 4200 MW

(in 2011) and is estimated to develop up to

8000 MW (2020).

In 2009, the installed capacity of solar 

collectors for warm water production was

260 000 m2. In 2012 it was about 440 000

m2. The collectors are mainly installed in

urban spaces and have a great potential for

residential warm water production, but also

for public pools and the tourism sector

(DIHK 2013: 43). Currently about 15% of the

private households use solar electric

heaters. The use of a solar thermal heater

(which costs much more than a traditional

one) can be amortised in about 5 years.

In 2004, wind energy installations produced

199 GWh, which represented about 1,2 %

of the total Moroccan electricity production.

In 2010, the wind electricity production 

increased up to 685,8 GWh and 2% of the

total energy use. According to ADEREE, the

potential is to reach 25 GW in the next years.

The objective was to reach 1440 MW by

2012 (= 12% of the total energy use), and

2000 MW by 202066. In a mid or long term

perspective, there is enough wind potential

to provide Europe or other African countries

with wind energy. The coast is 3500 km 

long and the production could reach more 

than 1000 TWh per year. Thanks to a high 

voltage co-current flow transmission grid,

the transport losses to Europe or African

countries could be relatively low. Further

wind installation potential is in the desert of

the Western Sahara. Wind energy needs a

lot of space. Morocco has a very low 

density of population and large territories

that can be used for wind energy production

(DIHK 2013: 47).  

Political and Regulatory Framework:

In Morocco’s new constitution of 2011, the

right to a healthy environment is mentioned

for the first time. This right includes the right

to sustainable development and to basic

services (sanitation, access to clean drinking

water, waste management). Green growth

and sustainable management of natural 

resources are key components and priorities

of the current government programm and

political agenda. The Framework Law on 

Environment and Sustainable Development,

approved in January 2013, defines the rights

and obligations of the state and of the 

66 1 Gigawatt = 1000 Megawatt.
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citizens for the protection and preservation

of the environment and sustainable development;

it establishes the “Police de l’Environnement”

to strengthen environmental control and 

inspection; introduces a green tax (“fiscalité

verte”), and promotes waste reduction,

reuse, and recycling with a view to achieving

more productive and resilient use of 

environmental assets. A national strategy 

for the sustainable management of natural 

resources is in preparation67.  

Morocco made positive experiences with an

energy reform programme in the 1990s 

(Programme d’elecritification rurale (PERG),

opening the energy market to private 

enterprises (Law no. 2-95-503 of 1994). 

The objective was to offer electricity to 

consumers at internationally competitive

prices. The National Electricity Office (ONE)

owns the transmission grid and most of the

distribution grid. Since the law of 1994,

power plants with capacities up to 10 MW

can be built and operated by private 

enterprises, and above 50 MW, on the 

condition that the project was subject to

open tendering and that all power produced

is sold to ONE; in 2008, Indendent Power

Producers (IPPs) were allowed to operate

power plants of up to 50 MW installed 

capacity instead ot 10 MW68. The Moroccan

government was rather efficient in adapting

the terms of legislative and technical 

standards, and is aware of the potential 

of the international cooperation, and the 

importance of private investments. The 

strategy of gradual opening of the energy

market was continued with institutional 

reforms and the RE Law of 2010. 

The Renewable Energy Law (No. 13-09) 

of 2010 defines a legislative framework for 

the promotion of renewable investments, 

establishing a procedure for the authorisation

of renewables energy installations as well as

regulating the production, distribution, trade

and export of green electricity. The Moroccan

Parliament discussed financial incentives for

renewables energy producers, but a planned

“feed-in tariff model” is not yet established

(Carafa 2011: 25). “The Renewable Energy

Law (No. 13-09) of 2010 has the objective

to promote energy production from renewable

resources, to market and to export by public

entities or private. The law introduces the

subjugation of facilities producing energy

from renewable sources to a system of prior

authorization if their power is equal to or

greater than 2 MW, or prior notification 

for operating activities that necessitate

power between 20 KW and 2 MW. Finally, it 

provides the right for an operator to produce

electricity from renewable energy resources

on behalf of a consumer or a group of 
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consumers connected to the national grid of

medium voltage (MV), high voltage (HV) and

extra high voltage (EHV), under an agreement

whereby they undertake to remove and 

consume the electricity produced exclusively

for their own use69.” In order to support 

the national strategy for renewable energy 

development and to implement the RE Law

(No. 13-09), different new institutions were

founded in 2010, such as the Moroccan

Agency for Solar Energy (MASEN) and the

National Agency for the Development of 

Renewbale Energy and Energy Efficiency

(ADEREE). A National Agency for Energy

Regulation is planned for 2016.

Driving actors in the field of RE 
energy governance are:

• The National Electricity Office (Office 

national de l’Electricité (ONE)) has existed

since 1963; it can be compared to the 

Tunisian STEG and represents the key 

public operator in terms of RE in Morocco. 

It is a public law company, working for 

the Ministry of Energy, Mining, Water and 

Environment.

• The “Moroccan Agency for Solar Energy” 

(MASEN) or Moroccan Solar Plan, 

adopted in 2009, has the mandate to 

realise economic and technical feasibility 

studies, to promote national activities for 

foreign investors and the donor community, 

and to operate as key contractor for 

solar energy projects70. It has the mission 

to implement the Moroccan Solar Plan 

and to promote the solar resources of 

the country, by fostering the development

of solar power plants, the development 

of national competences in this sector, 

and the promotion and support of regional

and international solar projects.

• The second institutional reform concerns 

the creation of the “National Agency 

for the Development of Renewable 

Energy and Energy Efficiency” 

(ADEREE), built upon the former Centre 

for the Development of Renewable Energy 

(CDER). This Agency has the mission 

to contribute to the implementation 

of government policy on renewable 

energy and energy efficiency, and the 

task to supervise and to coordinate

renewable energy and energy efficiency 

programmes at the national and 

sub-national levels. 

• The Energy Investment Company for 

developing renewable energy (Société 

d’Investissements Energétiques, SIE)71

is the Moroccan investment fund for 

renewable energies. It was created with 

69 http://www.invest.gov.ma/?Id=67&lang=en&RefCat=3&Ref=146 (24.3.2014).
70 Carafa 2011, p. 25.
71 http://www.siem.ma (1.9.2014).
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a capital of 1 bn MAD, mobilized by the 

Energy Development Fund, donations 

from different countries, and the Hassan 

II Fund for Economic and Social 

Development: e.g. 500 m USD from the 

Kingdom of Saudi Arabia, 300 m USD 

by the UAE, and 200 m USD by the 

Hassan II Fund72.  

• The Ministry of Energy, Mining, Water 

and Environment (MEMEE).

• The Moroccan Association of Solar 

Industries and Windmills (AMISOLA) 

was created to promote the interests of 

industrialists and Moroccan professionals

working in the renewable energy sector.

• The National Center for Scientific and 

Technic Research (Centre National pour 

la Recherche Scientifique et Technique 

(CNRST), and Unité des Technologies et 

Economie des Energies Renouvelables 

(TEER)).

Solar Projects

The promotion of the solar power sector 

is part of the “National Strategy for the 

Development of Renewable Energies and

Sustainable Development”. Morocco has

abundant solar resources (a potential of 

2 600 kWh/m2/year) and a strategic position

at the heart of the energy hub (connection

with the Spanish network through two 

electric lines. Morocco offers a wide range of

investment opportunities in the sector of

thermal and photovoltaic solar energy, 

including two main structuring programmes:

the Development Program of the Moroccan

market for solar water heaters (PROMASOL)

and the Moroccon Project for Solar 

Energy73. 

1. The Development Program of the 

Moroccan market for solar water heaters 

(PROMASOL) includes the installation of 

440 000 m2 of thermal solar sensors by 

2012, and 1,7 million m2 by 2020. In 

terms of solar thermal energy produced 

annually, these figures correspond to 

1190 GWh by 2020. This program has 

the objective to avoid the emission of 

920 000 tons of CO2 per year74. 

2. The Moroccan Project of Solar Energy 

(or “Moroccan Mediterranean Solar Plan”) 

has the objective to set up by 2020 an 

installed solar capacity of 2000 MW in 

the five major solar sites in Morocco: 

Ouarzazate, Ain Bni Mathar, Foum Al Oued,

Boujdour, and Sebkhat Tah. The two 

technologies used are Concentrated 

Solar Power (CSP) and Photovoltaic. The 

72 http://www.invest.gov.ma/?Id=67&lang=en&RefCat=3&Ref=146 (24.3.2014).
73 http://www.invest.gov.ma/?Id=24&lang=en&RefCat=2&Ref=145 (24.3.2014).
74 http://www.invest.gov.ma/?Id=24&lang=en&RefCat=2&Ref=145 (24.3.2014).
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objective is to prevent the emission of 

3,7 million tonnes of CO2 per year75. 

v In Quarzazate, the construction of the 

first concentrated solar power plant (CSP),

called Noor I, started in May 2013; by 2016

the power plant should be connected to 

the power grid76. The objective is to produce 

160 MW in a first phase, and 500 MW by 

2015. The project includes a solar tower 

and a photovoltaic power plant. The African

Development Bank (AFDB) supports this 

project, especially through the financing 

of infrastructure development. The project

will be complemented by a “solar research

and test centre”, implemented by the 

German Center for Air- and Space 

Flight/Deutsches Zentrum Luft- and 

Raumfahrt (DLR), in cooperation with 

GIZ, on demand of the Moroccan 

Agency for Solar Energy (MASEN)77.  

After positive evaluation of the first phase, 

the AfDB, the Clean Technology Fund 

(CTF) and other international donors 

decided to support the MASEN strategy 

of developing further 350 MW through 

the Noor II and Noor III projects 

(500 MW )78; the objective is to increase 

private sector participation in the 

implementation of future phases of the 

Moroccan Solar Plan79. It is planned that 

the solar plant will start producing energy 

at the end of 2015, for about 530 000 

persons. The Quarzazarte Project is a 

public private partnership, and will be 

one of the largest solar parks worldwide.

v The Ain Beni Mathar project is fully 

operational and closed its first phase 

with a satisfactory outcome. It is an 

Integrated Solar Combined Cycle (ISCC) 

power plant (combines solar and gas), 

successfully completed with Global 

Envrionment Facility (GEF) funds in 2013.

v The Foum Al Oued (500 MW)

v The Boujdour (100 MW)project is situated

in the Western Sahara. It foresees the 

construction of a solar thermal plant.

v The Sebkhat Tah (500 MW) project, 

bordering on the Western Sahara is a 

solar plant under development; it also

includes a wind park and a pumped 

storage water plant80.  

75 http://www.invest.gov.ma/?Id=24&lang=en&RefCat=2&Ref=145 (24.3.2014).
76 http://www.dlr.de/dlr/en/desktopdefault.aspx/tabid-10202/334_read-9704/year-all/#gallery/13893 (10.4.2014).
77 http://www.dlr.de/dlr/en/desktopdefault.aspx/tabid-10202/334_read-9704/year-all/#gallery/13893 (10.4.2014).
78 The AfDB approved a new loan of 176 m EUR for Noor II and Noor III in December 2014. A first loan of 100 m EUR
was approved for Noor I in 2012. http://www.afdb.org/fr/news-and-events/article/afbd-grants-eur176-million-for-
the-second-phase-of-the-largest-solar-power-station-in-africa-13828/ (13.2.2015).
79 AfDB 2012: The African Development Bank Group in Maghreb 2013. Resilient Growth and Integration.

80 http://www.masen.org.ma (16.6.2014).
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Wind Projects

Morocco has undertaken a vast wind energy

plan: the “Moroccan Integrated Wind Energy

Project” (“Projet Marocain de l’Energie 

Eolienne”), adopted in 2010. This project is

conceived for a time period of 10 years, with

a total investment of 31,5 bn MAD (the AfDB

contributes 150 m UA)81. 

The objectives are:

• Increasing the wind energy production 

from 280 MW in 2010 to 2 000 MW in 

2020.

• Increasing the share of wind power in the 

energy mix to 14% by 2020.

• Achieving a production capacity from 

wind power of 2 GW and an annual 

production capacity of 6 600 GWh 

(=26% of the current electricity generation)

• Saving annually 1,5 million tons of fuel 

(= 750 m USD) and preventing the emission 

of 5,6 million tons of CO2 per year82. 

In general, the individual capacity of wind

parks in African countries is rather small, 

and ranges between 1 MW and 100 MW. 

Compared to this African average, the 

Morrocan wind parks are rather big, most of

them exceeding 100 MW, and some of the

planned sites even exceeding 200 MW.

Existing wind energy parks:

v The wind park Tanger1 has a capacity of 

140 MW; it started to work in 2010. The 

investment for the wind park was 

2,75 bn MAD.  

v The wind park Abdelhalek Torres (50 MW), 

started in 2000, as well as Lafarge 

(30 MW), both close to Tetouan.

v The wind park Amougdoul (60MW), 

close to Essaouira, started in 2007. 

New wind energy farms are planned
or under development:

v 720 MW are under development in 

5 sites: Tarfaya (300 MW), Akhfenir 

(200 MW), Bab El Oued-Laayoune 

(50 MW), Haouma (50 MW), Jbel Khalladi

(120 MW), CIMAR (5MW).

v 1000 MW are planned in 6 new sites: 

Tanger2 (150 MW), Koudia Baida 

(300 MW), Taza (150 MW), Tiskrad 

(300 MW), Boujdour (100 MW), and Jbel 

Hdid (200)83. 

81 http://www.invest.gov.ma/?Id=67&lang=en&RefCat=3&Ref=146 (24.3.2014); AfDB (2012): The African
Development Bank Group in Maghreb 2013. Resilient Growth and Integration. Tunis: AfDB, p. 197.
82 http://www.invest.gov.ma/?Id=67&lang=en&RefCat=3&Ref=146 (24.3.2014).
83 http://www.invest.gov.ma/?Id=67&lang=en&RefCat=3&Ref=146 (24.3.2014), www.gtai.de (18.9.2014).
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One of the first pilot projects was Koudia

Baida with initially 3,9 MW; it was developed

by the National Electricity Office (ONE), and

financially supported by the KfW; differently

than other countries, Morocco immediately

migrated to private procurement of wind en-

ergy projects: the following expansion of 50

MW was realised by a French consortium

Compagnie Eolienne du Détroit (CED) under

a 19 year build-own-operate-transfer (BOOT)

concession (Mukasa et al 2014: 10). The

completed wind projects in Morrocco 

were structured either as public-private 

partnerships or as independent power 

production (Mukasa et al 2014: 10).

Conclusions Morocco

So far, the Moroccan RE sector was mainly

focussed on large wind parks and expensive

CSP solar plants. In the future, it could be

promising to develop more solar micro-

plants on a broad scale. For the moment,

the implementation of these micro-plants is

blocked, because the general feed-in into

the low voltage grid is not yet possible84.

However in the future, the supply of rural or

far-off zones by micro-plants (wind, photo-

voltaic, hydro) represents another interesting

option. The development of wind energy is

particularly dynamic in Morocco, and not as

expensive and capital demanding as CSPs.

Morocco has also a potential for small

hydro-electric plants (micro and mini plants)

which can contribute to a better coverage of

the energy demands of rural populations,

but which only have a marginal impact in

quantitative terms, compared to wind and

solar power, including CSP plants which will

notably progress over the next two decades

(UNECA 2012: 13). 

It is expected that the real percentage of 

the RE production (excluding hydro) in 

the Moroccan energy mix will be around 

15% by 2020 (instead of the declared 42%),

in reason of unstable rainfall, and fluctuations

in the other RE sectors (solar, water etc.)85.

The current status of the energy mix is:

about 30% of the energy is generated by RE

(including hydro, wind, solar, geothermal) 

in general, while wind and solar energy 

alone representing about 4%. The central 

challenges in the field of RE in Morocco 

consist in the strong dependency on energy

imports and on the changing oil and gas

prices, and thus the high financial costs 

for energy imports. These high expenses 

reduce Morocco’s financial means in terms

of important financial investments necessary

for changing the energy mix in favour of 

RE. The increasing energy demand, which is 

84 German Trade and Invest (GTAI): http://www.gtai.de/GTAI/Navigation/DE/Trade/maerkte,did=1008756.html
(26.5.2014).
85 German Trade and Invest (GTAI): http://www.gtai.de/GTAI/Navigation/DE/Trade/maerkte,did=1008756.html
(26.5.2014).
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expected to double in the next ten years, 

will also increase the deficit in the energy 

balance. Therefore the RE sector can 

represent a serious alternative to cope with

this deficit in the near future, and to respond

to the demands of the local energy market.

In a second phase, the potential to export

RE energy or components for the construction

of RE sites to the African continent or Europe

can be developed.
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Tunisia

Most of the electricity (90%) in Tunisia is 

produced from natural gas, which is 

imported from Algeria (up to 50%). There have

been attempts to modernise this sector,

however a number of challenges remain with

regard to the structure and organisation of

the electricity market. In order to reduce the 

energy dependency on a single energy

source (here: natural gas) and on a very 

limited number of suppliers, other options of

improving the energy mix are being explored;

using nuclear energy is considered as one

option (Haddad 2011: 67), renewable energies

as another or additional option.

In the past, renewables energies have not 

represented a significant part of the Tunisian

energy sector, although Tunisia actively 

participated in the development of the

Mediterranean Solar Plan (MSP). Besides,

the regulations adopted under the former

Ben Ali regime were not conducive to a

broader development of the RE sector, and 

Tunisia does not have a lot of experience 

with generating renewable energies. 

However, the main energy company in

Tunisia - the state owned Tunisian Society 

of Electricity and Gas (STEG) - is in favour 

of a greater commitment of the Tunisian 

government in the renewable energy sector. 

Experts agree that Tunisia needs a compre-

hensive energy strategy and a new 

ecosystem, and not only isolated solar

plants here and there, and that the state

should encourage the local production 

of energy, as well as a gradual increase 

of the private sector in the electricity market. 

Energy Mix in Tunisia:

The energy mix in Tunisia is mainly based on

traditional fossil resources (oil, gas)86. Tunisia

produces an average of 68,3 thousand 

barrels of crude oil per day in 201287. The

total primary energy supply in 2009 was 9

200 ktoe, with natural gas (46%) and oil

(40%)88. Solar and wind renewables energies

only represent 0,1% of the total energy mix,

and accordingly 14,1% including biofuels

and waste.

86 ¼ of Tunisia’s oil consumption is imported from Libya: about 650 000 barrels for about 400 m USD per month. 
87 Gestore dei Servizi Energetici (GSE) (2013): Tunisia, Energy Country Report. Focus on electricity sector and
renewable energy policies. Rome: GSE, p. 7.
88 Ibid, and IEA 2011.
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Tunisia’s objective is to reach 4,3% RE 

energy within the energy mix by 201489.

Solar energy can be used in numerous 

sectors to produce heat (solar water heaters

could provide up to 15% of the demand 

by residentials) and electricity (solar-thermal

and photovoltaic power plants could provide

up to 13% of the domestic demand for 

electricity); while wind energy could generate

10% - 17% of the national electricity 

production90. 

Energy consumption and production:

The total consumption of primary energy

amounts to an average of 8,9 m toe (2009)91.

About 80% of the Tunisian energy demand 

is covered by its own resources, but the 

energy deficit is growing, and is mainly 

covered by gas imports from Algeria92. With

regard to the energy balance, Tunisia has a

deficit of 1,7 m toe; during the past 10 years,

the electricity sector has received subventions

89 www.solarserver.de (10.6.2014)
90 El Haddad, Mustapha (2011): Country Perspective: Tunisia. In:  Netzer, Nina/Steinhilber, Jochen (eds.): The end
of nuclear energy? International perspectives after Fukushima. Berlin: FES, p. 67-69.
91 El Haddad, Mustapha (2011): Country Perspective: Tunisia. In:  Netzer, Nina/Steinhilber, Jochen (eds.): The end
of nuclear energy? International perspectives after Fukushima. Berlin: FES, p. 67-69.
92 http://www.eclareon.eu/sites/default/files/02_zingerle_energiemarkt.pdf (29.6.2014).
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Figure 5: Energy Mix in Tunisia 

Sources: IEA 2011 (wind: 3,6%, solar: less than 1%) 
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of 10,7 bn TND93. The total domestic 

electricity supply was 15 957 GWh in 2011

(compared to 15 878 in 2010). The Tunisian

per capita electricity consumption was about

1200 kWh in 2011, and about 1350 kWh 

in 2013 (compared to 781 kWh in Morocco, 

or 6717 kWh in Germany)94. Especially 

during the summer, there are time periods 

of very high energy demands by consumers, 

because large parts of the population turn on 

the air-conditioning at the same time. About 

50% of the 4000 MW produced energy is

used for air-conditioning; since 2011, the 

tariffs for electricity have been increased by

10%95. The average electricity bill for Tunisian

consumers is 450 TND/year96. Investments 

in the production of solar boilers, insulation

measures in buildings, and installations of

photovoltaic systems in private homes can

amortize in a reasonable time period of 5-10

years (GIZ 2012: 4). This kind of equipment

can considerably decrease the costs of 

air-conditioning (decrease of the need to cool

down, and the cost of electricity during peak

hours). From the perspective of the consumer,

all will depend on the future price system for

electricity. The Tunisian STEG has an interest

in investing and supporting residential photo-

voltaic use, because it can help to better 

respond to the high energy demands during

peak hours around mid-day in Tunisia, 

especially in the summer (GIZ 2012: 4).

Political and Regulatory Framework:

The new constitution of January 2014 mentions

for the first time the right to a good climate

and a sound and balanced environment 

(Art. 44). This article includes the right to 

sustainable development and to basic 

services (sanitation, access to clean drinking 

water, waste management). The creation of

a “Commission for sustainable development

and the rights of future generations” (Art. 126)

is foreseen in the constitution; this Commission

must be consulted during the drafting of

laws related to economic, social and 

environmental issues and on development

plans.

After the Tunisian revolution, president 

Moncef Marzouki announced in July 2013 a

reform and restructuring programme: a new

“Energy Plan 2030” or “Road Map 2030” 

for Tunisia, that was initially supposed to 

be adopted by the National Constituant 

Assembly in the first half of 2014. The 

Energy Plan 2030 intends to implement 

“the rationalization of consumption across 

economic sectors, the development of 

93 Le Maghreb, 26.3.2014.
94 GSE 2013: 7, Enerdata; and Achourouk 31.3.2014.
95 Achourouk, 20.6.2014.
96 Achourouk, 31.3.2014.
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hydrocarbon resources, and improved

power connections with Tunisia’s neighboring

countries97.” However, the Plan it is not put

into effect so far. According to the current

regulations, private companies can sell only

30% of their energy production, while 70%

has to be used by the company itself. In

order to be more competitive, these private

companies need to be able to sell a much

higher percentage of their production. The

current laws are not yet attractive for private

investors. Currently, there is no public financial

compensation for electricity fed into the grid

in Tunisia. However “it is likely that RE based

power producers will soon be able to sell

their output at an economic feed-in tariff that

will guarantee them a market based financial

return on their investment” (EBRD 2013: 13).

Tunisia actively participated in the drafting of

the Mediterranean Solar Plan (MSP), and 

developed a national Tunisian Solar Plan

(TSP), adopted in 2010, by the Tunisian 

government for the time period 2010-2016.

The objective is to increase the share of 

RE in the energy mix to 5% before 2016 

(traditional biomass excluded), to reach 

30% of the electricity production with RE 

by 2030, and to produce 700 MW by the

parc of solar boilers (GIZ 2012: 5). Within 

the TSP framework the STEG developed 

different programmes, such as the programme

PROSOL (for solar water heating (SWH) with

solar boilers) and the programme PROMO-

ISOL (heat insulation for roofs and buildings),

and recently PRO Electrique for PV roof 

systems. The TSP is financed by the 

National Fund for Energy Management

(Fonds National de Maîtrise de l’Energie

(FNME), in cooperation with international

donors, institutions and investors, Besides,

private investors from Kuwait (e.g. Kharafi

Group) are interested in the creation of a

competence centre for RE in Tunisia98.  

In November 2013, former minister of industry,

energy and mining, Mehdi Jomaa, announced

the creation of a Fund for energy transition

(of 100m TND) after the adoption of the

budget 2014, with the objective to encourage

investors and private households to invest in

renewable energies and to support industrial

entreprises99. As Prime Minister, Mehdi Jomaa

planned to present a new development

model for Tunisia in 2014. In this context, the

current Tunisian minister of Industry, Energy

and Mining, Kamel Bennaceur, planned to

further reduce the subventions for mineral oil

and fuels (for private households); this could

free up 550m TND100. Since January 2014,

97 www.tunisia-live.net (accessed 20.3.2014).
98 La Presse, 27.3.2014.
99 http://www.leconomistemaghrebin.com/2013/11/07/vers-la-creation-dun-fonds-de-transition-energetique-dun-
capital-initial-de-100-md/ (31.3.2014).
100 La Presse, 31.3.2014.
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subventions have gradually been reduced 

in the energy sector (electricity, gas), in the 

textile industry, food products, and ceramic

industry, with the objective to save about

200m TDN per year; these reductions lead

to new protests in the society. As a response

to the socio-economic crisis, the ANC adopted

in March 2014 new credit agreements for the

development of agricultural production in

Southern Tunisia, as well as for the improvement

of infrastructure and quality of life in 119 poor

housing regions101.   

The new law on the RE sector was adopted

in July 2014 by the ANC, including new 

contracts with international and national oil

companies. The new law foresees a greater

liberalisation of the market for individual 

energy generation and energy export, and

intends to strengthen the RE sector. The 

privatisation plans of some parts of the 

energy sector led to protests and strike

measures by the STEG which is opposed to

any privatisation process. 

Driving Actors in the RE sector:

• The Société Tunisienne de l’Electricité et 

du Gaz (STEG), founded in 1996, is not 

only the major playor in terms of RE in 

Tunisia, but also on a regional level 

positioned right after the Moroccan ONE. 

The STEG controls 88% of the electricity 

market, and buys all power generated 

by private companies. It is the largest 

power generator in Tunisia and the 

only transmission and distribution entity 

(EBRD 2014: 14). 

• The National Agency for Energy 

Management (ANME) (Agence Nationale 

pour la Maîtrise de l’Energie), founded in 

2004 (Law no. 2004-72), is the main 

governmental energy agency, and 

replaced the former Tunisian Agency for 

Renewables Energies (Agence Nationale 

des Energies Renouvelables, founded in 

1985). It is a non-administrative public 

entity and accountable to the MIT, 

financed by the state, international 

donors, institutions and investors (EBRD 

2013: 14). ANME has the task to implement

ministerial policy directives, to safeguard 

Tunisian energy supplies in the long term, 

and to foster energy saving, promotion 

of renewable energy sources, and 

substitution of forms of energy currently 

used for RE options, wherever this offers 

technical, economic and ecological 

benefits (EBRD 2013: 14). In other words 

ANME develops and executes national 

programs of energy efficiency, and 

develops the legal and regulatory 

framework for energy efficiency (EE), 

grants tax and financial incentives for EE, 

sets up training and education courses, 
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and information dissemination, supports 

research, development and implementation

of demonstration projects, and encourages 

investment in the sector (EBRD 2013: 14).

Finally, the ANME finances the Tunisian 

Solar Plan (TSP) and further RE sector 

activities, in cooperation with international

donors, institutions and investors, and it 

plays an important role in the discussion 

about improved Feed-in-tariffs for RE 

projects.

• The Ministry of Industry, Energy and 

Mines (MIT) is the main governmental 

agent in the energy sector. The Directorate 

General for Energy (DGE) is responsible 

for energy infrastructure planning and the 

implementation of the national energy 

policy, and pursues the following objectives: 

ensuring the gas supply for the country, 

financing the investment of new required 

power plants, and ensuring the financial 

sustainability of the national utility (EBRD 

2013: 14). The DGE also acts as a regulator

for the electricity sector, given the fact 

that there is no independent regulator.

• The Superior Commission of Independent

Electricity Production (CSPIE) (Commission 

Supérieure de la Production Indépendante),

founded in 1999, decides on public tender

processes, awards contracts to Independent

Power Producers (IPP), and passes 

rulings on tax incentives for investors 

(EBRD 2013: 14).

• The Interdepartmental Commission of 

Independent Electrictiy Production (CIPIE)

(Commission Interdepartementale de la 

Production Indépendante d’électricité), 

founded in 1996, prepares the work 

for the CSPIE by selecting projects for 

application, contractual negotiations 

between IPP and the Energy Ministry, 

and securing public subsidies on a 

case-by-case basis (EBRD 2013: 14).

The Tunisian installed capacities are thus 

far concentrated in wind energy. In the solar

sector thermal solar energy for water heating

is dominant. 

Solar Projects 

v Akarit:

A Concentrated Solar Plant of 50-100 MW

is planned and supported by the AfDB, KfW

and other institutions. Currently it is the most

promising solar project in Tunisia. 

v PV Solar Plant in Ben Guardane/Djerba:

This project of a photovoltaic solar plant (210

MW) is constructed by the German Conergy

Company (Hamburg), specialising in photo-

voltaic systems. The plant will be the second

largest photovoltaic installation in Tunisia,

with a planned investment of 206 m USD.

The objective is to produce solar energy for

a site for desalination of groundwater, in a
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desert region in the Southeast of Tunisia:

Ben Guardane is situated in the province 

of Medenine, next to Djerba. About 900 

Conergy PowerPlus-Modules will be installed

on Conergy SolarLinea-frames and produce

about 352 MWh per year102. The co-current

flow is transformed into alternation current

by 15 Conergy IPG-T-Converters; then, the

energy is used by the desalination site in

order to produce potable water. The Conergy

plant was inaugurated by former Prime 

Minister Hamadi Jebali in November 2012.

The solar site is exclusively constructed for

the own needs of the desalination site, and

not connected to the electricity grid. 100%

of the solar electricity are used by the local

water supplier SONEDE, which permits to

furnish 1,8 m liter potable water per day. The

PV plant covers 70% of the desalination

site’s energy needs. The desalination site

should be finished in 2017.

v Solar Plant in Jendouba:

This Solar plant is constructed by the German

company J.v.G. Thoma GmbH (Freystadt), in

cooperation with the Tunisian Green Panel

Technology Jurawatt Tunis SA Company,

founded in 2012. The construction process

is underway; the factory building was 

finished in November 2013. In April 2014, the

machines could be installed and connected.

The so-called Desert Modules (also called

HPTP modules) are predicted to be very 

efficient, long lasting and easy to use (actually

little manpower is needed). The production

was supposed to start in summer 2014. The

target is an annual production of 20 MW.

v TuNur Project in Kébili: 

Kébili is in the South-West of Tunisia. TuNur

is a CSP project, based on a solar tower, and

still in the phase of planning. With a planned

capacity of 2 GW and planned investments

of 7-9 b EUR, the project would be one of

the most ambitious projects worldwide103. 

In addition, the TuNur Subsea Cable Project

operated by Nur Energie Ltd is in the stage

of a feasability study, and was launched in

2012. A 100 m USD investment is planned104.  

v Nefta: Solar project of 20 MW105:  

The project is still in the planning phase, and

is implemented under the authority of the

STEG. 20 MW will be produced with PV,

solar thermal energy for water heating and

electricity generation as well as solar cooling

system. The planned investment amounts to

65 m USD.

102 www.solarserver.de (10.6.2014).
103 GIZ 2013, p. 60.
104 http://www.eclareon.eu/sites/default/files/01_kalhofer_wirtschaft_und_perspektiven.pdf (29.6.2014).
105 http://www.eclareon.eu/sites/default/files/01_kalhofer_wirtschaft_und_perspektiven.pdf (29.6.2014).

THE RENEWABLE ENERGY SECTOR AND YOUTH EMPLOYMENT IN ALGERIA, LIBYA, MOROCCO AND TUNISIA
A f r i c a n  D e v e l o p m e n t  B a n k

76



v El Borma:

Here, a 5 MW Solar tower is planned in 

combination with a 40 MW gas plant. The 

investment will amount to about 50 m USD.

The ISCC power plant is still in the planning

phase, under the authority of the STEG106.  

v NR-Sol: 

NR-Sol is the first private factory for PV 

modules in Tunisia and was opened at the

end of 2011, with an annual production 

capacity of 25 MW (mono and poly cristallin

modules); for the moment the OV cells 

for each module are still imported, and the 

fabrication is sub-contracted107. 

v Aurasol:

In another private factory, PV modules (integrated

PV modules half-glas, using cristallin cells),

with a capacity of 17 MW are being made108.

Wind Energy Projects

At the moment, mainly two large wind

parks exist in Bizerte and in Sidi Daoud.

They are part of the current RE projects

who generate less than 1% of the Tunisian

energy mix, producing 38 GWh hydraulic

power and 39 GWh wind power (compared

to an overall domestic power generation of

15,300 GWh in 2009); besides geothermal

springs in the south of Tunisia are used 

to heat greenhouses for agricultural 

purposes109. So far all wind park projects

have been financed by the public sector 

or by public financing development 

institutions. The private sector stays 

hesitant. Currently, all wind farms together

produce 6% of the domestic electric needs

at about 245 MW of installed capacity

(EBRD 2013: 17). 

v Wind farms of Bizerte 1 and Bizerte 2:

The installed capacity of both wind parks

combined is 190 MW. The STEG has 

invested about 360 m TND in the construction

of these two new wind farms in Metline 

(95 MW) and Kechabta (95MW), near Bizerte,

who produce with 190 MW about 4-5% of

the total electricity produced in the country

(EBRD 2013: 17). The two wind farms will 

receive Spanish development aid. 

106 Germany Trade and Invest (2014): Deutsch-Tunesisches Wirtschaftsforum, p. 7.
107 GIZ 2013, p. 30.
108 GIZ 2013, p. 30.
109 El Haddad, Mustapha (2011): Country Perspective: Tunisia. In:  Netzer, Nina/Steinhilber, Jochen (eds.): The end
of nuclear energy? International perspectives after Fukushima. Berlin: FES, p. 67-69.
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v Wind Farms of Sidi Daoud and

Haouaria (Nabeul):

The first wind farm was developed 2000 in

Sidi Daoud, in the area of Cap Bon (North

East of Tunisia) in three phases. The current

installed capacity of the Sidi Daoud wind

farm is 34,2 MW and of Haouaria 19,2 MW,

together 53 MW. The estimated annual 

production is 123,0 GWh (for an equivalent

of 2300 hours of full load/year)110. It is an 

onshore wind farm with 70 wind turbines.

The 54 MW correspond to about 1,3% of

the national production park. The two wind

farms were constructed and are operated 

by the STEG, and received financial support

from the Global Environment Facility (GEF),

UNDP, the Spanish Development Assistance

Financing (FAD), and the Spanish Export

Credit Agency. The contract was awarded to

the Spanish EPC (Engineering, Procurement

and Construction) contractor Gamesa

(Mukasa 2014: 10). 

v The Italian-owned Moncada Energy 

Company plans to build a 500 MW wind 

farm in Tunisia with an undersea power 

link to Europe, as well as 200 MW of 

solar installations over a 5-year period.

Interim conclusions Tunisia

Renewable energy resources in Tunisia are

abundant (wind, solar, biomass, hydropower),

but the production remains limited so far. 

Out of the total installed electricity capacity in

2011 of 4,025 MW, 91% were produced with

natural gas, 5,7% with heavy fuel oil, 1,6%

with hydropower, and only 1,3% with wind 

(53 MW) (EBRD 2013: 13). In a mid- and long-

term perspective, it could be an interesting 

option for Tunisia to produce energy for the

own local market with RE technologies, and

to export its gas and oil resources, as oil and

gas prices will continue to increase in the next

decades, and as these resources are limited.

Therefore, it might be more cost-efficient to

sell the Tunisian gas and oil, and to produce

energy for the domestic market by using RE.

The current potential for Tunisian RE energy 

industry to export to the rest of the African

continent or Europe is limited, but this can

change in a mid and long term perspective,

given the fact that the RE resources are

abundant. 

The central challenges in Tunisia are the 

reduction of the dependency on gas imports

from Algeria, the gradual reduction of public

110 http://www.thewindpower.net/windfarm_en_4115_sidi-daoud.php (23.6.2014).
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subsidies for fossil fuel energy (about 10% 

of the national budget), further gradual 

liberalization of the energy market (including

a reduction of the monopolistic position of 

the STEG), further development of inter-

connectedness with grids in the neighbouring

countries Libya and Algeria, and the adaption

of the system of economic feed-in tariffs.

With regard to energy indices (energy access,

specific energy consumption by unit), Tunisia

is one of the most advanced countries in the

region; however the strength of the current

electricity and gas monopolistic utility is 

likely to continue to represent an obstacle to

the reforms (EBRD 2013: 13). Driving actors

in the field of RE in Tunisia are mainly 

governmental actors such as the STEG, the 

Ministry of Industry, Energy and Mines (MIT),

the ANME, or international institutions (e.g.

AfDB, GIZ, WB, EBRD).

In terms of energy politics, Tunisia is far 

advanced in developing a comprehensive

energy strategy, based on the two key 

elements of renewable energy and energy

efficiency. In a mid- and long-term perspective

it is likely that Tunisia will increase the share

of wind energy in the energy mix, with the

targets of 485 MW in 2016, 850 MW in

2020, and 1725 MW in 2030.

THE RENEWABLE ENERGY SECTOR AND YOUTH EMPLOYMENT IN ALGERIA, LIBYA, MOROCCO AND TUNISIA
A f r i c a n  D e v e l o p m e n t  B a n k

79



Algeria

Algeria is a hydrocarbon rich country, 

and the main gas exporter of the

Maghreb countries. The abundant hydro-

carbon energy resources are boon and bane

at the same time. The diversifaction process

of domestic production and development of

the private sector started comparatively late

and on a small scale. The importance of the

oil and gas sector (36% of the GDP, 70% of

the government revenue, 98% of the exports)

renders Algeria very dependent on fluctuations

of the gas and oil price in the global market111.

Next to the important hydrocarbon resources,

Algeria has also abundant solar resources

with an economic potential of 170 000 Twh/y

in solar thermal power. 

With the National Program on Renewable

Energies and Energy Efficiency of 2011, the

Algerian government decided to invest in a

diversification process and to engage in a

new age of sustainable energy use. In terms

of RE, the greatest potential in Algeria is 

solar energy, while the potentials for wind,

biomass, geothermal and hydropower are

less important or even very small.

111 AfDB, OECD, UNDP (2014): African Economic Outlook, Country Report Algeria, p.3. 
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Figure 6: Energy Mix In Algeria

Sources: EIB 2010, Dii 2012
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The objective of the Algerian government 

is to massively increase the share of RE

sources (mainly with solar energy) within 

the energy mix, in order to preserve fossil 

resources, to diversify the electricity production

systems and to contribute to sustainable 

development; the objective is to reach 37%

solar energy and 3% wind energy of the 

national electricity production by 2030112.

This would mean the buildup of an installed

RE capacity of about 22 000 MW between

2011 and 2030113.  

Energy production and consumption:

The current total conventional installed 

electrical capacity of Algeria is 8 500 MW,

and 40 000 GWh. Gas is the primary energy

source, and this is likely to stay so. The level

of the natural gas volume produced for the

domestic market will be about 45 bn m3 in

2020 and 55 bn m3 in 2030114. The current

RE capacity is about 250 MW (mainly hydro

power), and represents about 2,7 % in the

energy mix. The objective of the National

Program is to increase the production 

capacity of photovoltaic modules by 

200 MW/year. The target for 2017 is 5% 

RE in the energy mix (750 MW), and 20% by

2030 (70% CSP, 20% PV, 10% wind)115. The

energy consumption per capita in 2011 was

1,140 kWh116. The rise of electricity demand

is about 7% compound (annual growth 

rate) between 2010-2020117. The electricity 

consumption is expected to reach 75-80 TWh

in 2020, and 130-150 TWh in 2030.

Political and regulatory framework:

Next to a National Environment Strategy

(Stratégie Nationale de l’Environnement

(SNE)), and a National Action Plan for the 

Environmental and Sustainable Development

(PNAE-DD) of 2002, Algeria launched the

National Renewable Energy and Energy 

Efficiency Program in April 2011 (PNDER).

The program consists of installing up to

22,000 MW of power generating capacity

from RE sources between 2011 and 2030:

12 000 MW for the domestic electricity 

demand, and 10 000 MW for export; the 

objective is to reach about 40% of the 

electricity produced for domestic consumption

from RE sources by 2030 (37% solar, 3%

wind energy)118. The objective is also to 

reduce 2,1 m tons of CO2 emissions in the

112 Sonelgaz Group Company (2011): Renewable Energy and Energy Efficiency Program. Algiers:
Sonelgaz.www.mem-algeria.org. (11.6.2014).
113 GIZ/DEVED (2012): p. 23.
114 Sonelgaz Group Company (2011): Renewable Energy and Energy Efficiency Program. Algiers:
Sonelgaz.www.mem-algeria.org. (11.6.2014).
115 EIB (2010): p.20.
116 GTAI (2014): Algeria, p.5. 
117 Dii (2012): Country focus Algeria. Munich: Dii. www.dii-eumena.com (11.6.2014).
118 Sonelgaz Group Company (2011): Renewable Energy and Energy Efficiency Program. Algiers:
Sonelgaz.www.mem-algeria.org. (11.6.2014).
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period 2010-2010, and a reduction of 4,2 m

tons by 2040119. 

The National Programme includes a plan to

develop 67 solar photovoltaic and concen-

trated solar power plants, wind farms and 

hybrid power plants by 2020. The National

Programm pursues the following objectives:

• Improving heat insulation of buildings

• Developing solar water heating

• Spreading the use of low energy 

consumption lamps

• Substituting all mercury lamps by sodium 

lamps

• Promoting LPG and NG fuels

• Promoting co-generation

• Conversing simple cycle power plants to 

combined cycle power plants

• Developing solar cooling systems

• Desalinating brackish water using 

renewable energy 

The Program is implemented under the 

responsibility of the Ministry of Energy and

Mines (a special Commission was created),

and is open to both public and private 

operators.

The PNDER Program defines different 

implementation phases: 

• Installation of a total installed capacity of 

110 MW by 2013

• Installed capacity of 650 MW by 2015 

• Installed capacity of 2 600 MW by 2020, 

and the possibility of exporting 2 000 MW

• Installed capacity of 12 000 MW by 2030,

and the possibility of exporting 10 000 MW.

Several laws frame the RE sector:

• Law no. 99-09 of 28 July 1999, relative 

to energy control (financial and fiscal 

advantages, customs duties)

• Law no. 02-01 of 5 February 2002, 

relative to electricity and public distribution

of gas by pipes

• Law no. 04-09 of 14 August 2004, relative

to promotion of renewable energies as 

being part of the sustainable development

approach120. This law established an 

ambitious programme for the promotion 

of RE in electricity generation, a support 

fund and the specialised RE Institute of 

Applied Energy (IAE)121. 

• Law no. 04-09 of 2004 was complemented 

by the Executive Decree 07-293 in 2007, 

including third party access to the electricity 

and gas transmission and distribution 

grids122. 

• Further legislative instruments were 

adopted in 2013, covering natural 

119 EIB (2010): p. 63.
120 Sonelgaz Group Company (2011): Renewable Energy and Energy Efficiency Program. Algiers:
Sonelgaz.www.mem-algeria.org. (11.6.2014).
121 EIB (2010): p. 61.
122 EIB (2010): p. 61.
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resource management, environmental 

and territorial policy, and the definition of 

connection modalities.

• Algeria has already developed feed-in 

regulations for RE.

The plan is to offer incentives and fiscal 

advantages to individuals and companies 

investing in the RE sector. The National Fund

for Energy Efficiency (NFEE) has been 

established for this purpose. Among other 

financial advantages and incentives for 

private companies, it is planned to reduce

the custom duties and the VAT in the import

of components, raw materials, and semi-

finished products used in the manufacturing

of equipment in the RE sector. Furthermore

subsidies are granted to cover additional

costs on the national electric system and on

the cost of providing drinking water (see 

programm of water desalination).

The World Bank report “Doing Business

2014” places Algeria 153rd amongst 189

countries in its “Ease of Doing Business

Rank”, and underlines difficulties such as 

red tape for starting a business, customs

clearance, registering a business, delaying

business operations and generating high

transaction costs123. The main foreign 

investor in Algeria is Qatar (75% of FDI).

Many foreign investors remain hesitant

because of the 51%/49% rule. 

In the regional Maghreb context, Algeria 

is geographically the most central, and

most important state in terms of energy 

resources and energy geopolitics. Algeria

is, involved in African cooperation initiatives

such as the New Partnership for Africa’s

Development (NEPAD). Algeria signed 

the EMP Association Agreement with the

EU. The Algerian government conducts 

bilateral negotiations with different EU

member states (e.g. France, Germany) and

other states (e.g. China) in the domain of 

renewable energies.  In December 2013, the

Algerian government declared that it would

eventually give up the participation in the

Mediterranean Solar Plan (MSP) in favour of

a solar project, in cooperation with China.

Driving actors in the RE sector:

• The Sonelgaz Group consists of about 

35 companies, including the Sonelgaz 

Holding, which is the sole owner of the 

stock portfolio. It is the major playor in 

the areas of production, transmission 

and distribution of gas and electricity in 

Algeria. The Sonelgaz Holding promotes 

and develops RE through its subsidiary 

123 AfDB, OECD, UNDP (2014): African Economic Outlook, Country Report Algeria, p.8.
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companies (e.g. SKTM), as well as 

research, engineering, manufacturing, 

maintenance and the creation of industrial

plants124. 

• The Sonatrach is the major company for 

hydrocarbons in Algeria and in Africa (!), 

active in exploration, production, transport

of pipes, transformation, marketing of 

hydrocarbons and their by-products. 

The company dominates the trade and 

global value chains, and had a consolidated 

turnover of about 100 bn USD in 2013 

(AfDB 2014: 2). Sonatrach co-finances 

CSP projects (see Hassi R’mel), in 

cooperation with Sonelgaz.

• The NEAL (New Energy Algeria), founded 

in 2010, is a joint venture company 

among Sonatrach, Sonelgaz and SIM 

(Semolina Manufacturer of the Mitidja), in 

cooperation with the Algerian government,

and specialising in the development of 

RE projects. It functions as a national 

agency, and encourages domestic 

production, use and export of RE. 

Currently it is in a stand-by modus.

• The Ministry of Energy and Mining (MEM) 

formulates the country’s RE policy and 

defines the regulatory frameworks.

• The National Fund for Energy Efficiency 

(NFEE) (Fonds National de Maîtrise de 

l’Energie FNME) finances RE projects, 

grants loans and garantuees for loans 

made with banks and financial institutions.

• The Electricity, Gas, Research and 

Development Center (CREDEG) is a 

subsidiary of the Sonelgaz Group, and 

acts as an energy regulatory authority. 

• The Agency for the Promotion and 

Rational Use of Energy (APRUE) is a 

public institution with an industrial and 

commercial character, under the authority

of the Ministry of Energy and Mining. Its 

mission is to implement the national policy

objectives of energy saving by fostering 

energy efficiency. 

• The Algerian Energy Corporation (AEC) 

was created by Sonatrach and Sonelgaz 

and develops projects in the fields of 

electrical energy production, energy 

transport and sea water desalination.

• The Center for Renewable Energy 

Development (CRED) is responsible for 

developing and implementing programs 

of scientific and technological research, 

and the development of systems using 

RE energies.

• The Silicon Technology Development 

Unit (UDTS) conducts scientific research, 

technological innovation, offers advanced 

post-graduation training activities (e.g. 

semi-conductor materials), and cooperates 

with several Algerian universities.

• The Algerian Institute for Renewable 

Energies and Energy Efficiency (IAER) will 

124 Dii (2012): Country focus Algeria. Munich: Dii. www.dii-eumena.com (11.6.2014).
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play a key role in training efforts and 

quality development (engineering, safety, 

security, auditing, and project management). 

Solar projects

v Hassi R’Mel is the first integrated solar 

combined cycle (ISCC) power station in 

Algeria and was inaugurated in 2011. 

The plant is situated near Hassi R’Mel, in 

north-central Algeria, and combines a 

25 MW parabolic through concentrating 

solar power array, in conjunction with a 

125 MW combined cycle gas turbine 

plant (= a total of 150 MW). This hybrid 

plant was constructed within the frame

work of a partnership agreement between

NEAL (New Energy Algeria, a former joint 

venture formed by Sonatrach and Sonelgaz),

SVH (Société de Valorisation des Hydro-

carbures, a subsidiary of Sonatrach), 

Abener and Cofides for a total cost of 

350 m EUR. The station began producing 

electricity in June 2011, and marks the 

beginning of the Algerian RE program125.  

The Hassi R’mel hybrid project was 

conceived as a sort of “trial run” for CSP 

technology set up in Maghreb; it is 

equipped with a natural gas backup firing; 

during summer and winter times because 

of seasonal fluctuation, there can be 

supply problems for wind power, leading 

to power failures; by contrast the solar 

power plant reaches a maximum power 

in these same periods126. 

The construction of further solar power

plants (CSP) is planned for 2016-2020 with

a total capacity of about 1 200 MW:

v A solar park in Algiers is planned for 

2014 with a capacity of 140 MW/year127. 

v Meghair (Wilaya d’El Oued) is a public 

ISCC project that was promoted by 

NEAL. The commissioning date was 

scheduled for 2013. The target is 400 MW

(including 70 MW solar, option 1), or 

480 MW (including 80 MW solar, option 2). 

The costs are estimated to 690 m EUR128. 

v Naama, in the south-west of Algeria, is 

another public ISCC project that was 

promoted by NEAL. The commissioning 

date is planned for 2015.The target is 

400 MW (including 70 MW solar)129. 

v A photovoltaic module-manufacturing 

plant (for an installed capacity of 120 MW)

is planned and currently constructed by 

Rouiba-Eclairage, a subsidiary company 

125 Dii (2012): Country focus Algeria. Munich: Dii. www.dii-eumena.com (11.6.2014).
126 Desertec Whitebook, p. 50.
127 AfDB, OECD, UNDP (2014): African Economic Outlook, Country Report Algeria, p. 10.
128 EIB (2010): p. 62.
129 EIB (2010): p. 62.
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of the Sonelgaz Group The start of 

the project was scheduled for the end 

of 2013; the first modules should be 

produced in 2014. This joint venture 

includes different stakeholders: Roubia-

Eclairage, Sonelgaz, CREDEG, CDER 

and UDTS130. 

v A solar plant for the manufacture of 

silicon is planned, as well as a national 

subcontracting network for the manu-

facturing of inverters, batteries, transformers, 

cables and other equipment for the 

construction of photovoltaic power plants.

v In addition, Algeria has launched two 

projects of HVDC lines for power 

transmission to Europe (Algeria – Spain; 

Algeria – Sardinia). The connection 

project Algeria-Spain would have a 

capacity of 2000 MW, and the Algeria-

Italy project a capacity of 1000 MW131. 

Wind energy projects

In the field of wind energy, the Algerian 

government opts for moving directly to 

relatively large-scale projects with private

participation; but the key private shareholders

are still institutions with a development 

mandate (Mukasa et al 2014: 10).

v The first wind farm is being constructed 

in Adrar, situated in the South-West of 

Algeria. The Algerian government plans 

the installation period for 2011-2013, 

and a capacity of 30 MW.

v Two further wind farms with a capacity of 

20 MW each have been developed132. 

The objective of the National Program of

2011 was also to develop a wind tower and

turbine rotors production plant, to promote 

a national subcontracting network for the

manufacturing of the nacelle equipment, 

to develop engineering activities, design, 

procurement and construction capabilities 

in order to enable Algerian companies in

achieving an industrial integration capacity

rate of about 50%. In total, Sonelgaz, 

the main actor implementing the National 

Programm, plans the realisation of 67 RE

projects, including 27 PV plants, 27 hybrid

plants, 6 solar thermic plants and 7 wind

parks, with an investment of 62 bn USD133. 

130 Sonelgaz Group Company (2011): Renewable Energy and Energy Efficiency Program. Algiers: Sonelgaz.www.mem-
algeria.org. (11.6.2014).
131 EIB (2010): p. 63.
132 Sonelgaz Group Company (2011): Renewable Energy and Energy Efficiency Program. Algiers: Sonelgaz.www.mem-
algeria.org. (11.6.2014).
133 GIZ/DEVED (2012): p. 23.
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Conclusions

The current energy mix in Algeria dominated

by conventional energy generation 

(hydrocarbons, mainly natural gas). Of 

conventional energy generation by hydro-

carbons, mainly natural gas. The renewable

energy production is below 1% (solar, wind).

With the National Programme, the Algerian

government has defined an ambitious energy

policy, targeting the objective of 40% 

RE within the energy mix by 2030. Central

challenges or constraints for the development

of RE in Algeria are rather of a financial 

nature, meaning the significant gap between

the low costs of conventional energy projects

and the comparatively high costs of RE projects

(especially solar). In a mid- and long-term

perspective, it is expected that prices of fossil

energies will rise, and prices of RE energies

will decrease, and that the production of 

RE energy will become more cost-effective.

Wind power seems to be more competitive (in

relation to the conventional power generation);

but from a resource potential perspective,

Algeria has much more solar potential. 

The Algerian government considers that the 

non-determined access conditions to the

European market represent an obstacle to

future RE exports from Algeria to Europe. 

A further obstacle is the little-developed 

interconnection among Maghreb countries,

as well as among the Maghreb, Europe and

the rest of the African continent. Driving 

actors in the RE sector in Algeria are the

major state-owned energy companies and

agencies. The local demand (endogenous) for

clean energy is not increasing in an important

manner. Exogenous demand by Europe and

African neighbour countries might increase

in a mid- and long-term perspective. Therefore

the potential for the Algerian RE energy 

industry to export to the rest of the African

continent and to Europe is also increasing.

However, the RE sector needs further diver-

sification, private sector development, and a

reformed business environment, as well as

further integration into world trade. 
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Libya

Libya is one of the largest African countries

(1,75 m qkm) with one of the smallest 

populations (6,2 m habitants). 88% of 

the country is considered to be desert. 

Dominanting energy resources in Libya 

are oil and gas. Oil reserves are estimated to 

40 bn bbl, and they will last for about 50

more years; the natural gas resources are 

estimated to 1300 bn m3 and will last longer

than 50 years (Saleh 2006: 154). Most of

Libya’s oil and gas is exported; only a small

percentage is used for domestic consumption,

even though the general energy consumption

is increasing. Renewable energy is definitely

not a priority of the Libyan economy: the

share of RE in the energy mix is less than

1%. However, Libya has a great energy 

potential in terms of solar and wind energy,

and in the mid and long term, it can be

strategically interesting to invest in this 

sector. Libya could even become a regional

player in this field. The greatest solar potential

is located in the Sahara desert with a solar

radiation of 7,5 kWh/m2/day and an average

sun duration of 3000-3500 h/year134. Libya 

has the second highest solar potential 

(53 000 GW) in the Maghreb, following 

Algeria (63 000 GW)135. 

First renewable energy applications started

in Libya already in the mid-1970s, but

gained momentum in the mid 1990s; a first

National Renewable Energy Plan aimed to

reach a share of 10% within the national

energy supply system by 2020 (Saleh

2006: 1). At the moment, two major obstacles

hinder the further development of the RE

sector: one is the difficult political and 

security situation in Libya since the fall of

the Gaddafi regime in 2011, which renders

other priorities more urgent. Another is the

question of high financial investments that

would be needed. The development of the

RE sector can be an interesting option in

the sense, that many villages or remote

areas are wide spread over the large 

country’s territory and located far away

from the national electric grid (the population 

density is 3,4 habitants/qkm). Many villages

are not connected to the national grid. For

these rural and remote areas, with small

populations and small energy demands, it

is an interesting option to rely on RE for 

different applications (such as electricity,

water pumping) and to replace traditional

diesel generators. Since 2003 PV systems

were introduced for rural electrification 

and illumination, and other areas (Saleh

2006: 156).

134 REAOL 2009, Saleh 2006.
135 Schulz, Ludwig (2013): Erneuerbare Energien und Energieeffizienz in der Region des Nahen und Mittleren Osten:
Saudi-Arabien und Libyen. Berlin: NUMOV.
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Energy Production and Consumption:

During the Libyan revolution in 2011, the

Libyan oil production decreased from 6,1 m

barrels to 350 000 barrels daily136. But still,

there always is a high surplus in the energy

balance, allowing Libya to export large parts

of its energy resources.

In terms of RE production, which represents

less than 1% in the energy mix. REAoL 

defined the objective to reach 10% of the 

energy supplies with RE resources by 2020,

and 30% by 2030. The main technologies

used are photovoltaic conversion of solar 

energy (PV systems), solar thermal applications,

wind energy and biomass (Saleh 2006: 155).

Wind energy in Libya has existed since 1940

and was mainly used for water pumping in

many oases. The wind energy sector is 

not very developed, partially because it

needs more maintenance than solar sites. 

However, there is also a great potential in

terms of wind resources: The average wind

speed (at 40 meter height) is between 6 - 7,5

m/s in the coastal areas (Saleh 2006: 159).

Libya has an average electricity demand of

over 6 000 MW. The share of renewable 

energy production could be about 54 MW in

the mid-term, produced by two projects (see

below)137. The Libyan population will increase

from 6 m in 2005 to 10 m in 2050. The 

136 Assabah, Al-Ousboui, 31.3.2014.
137 www.libyaherald.com (7.4.2014).
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Figure 7: Energy Mix in Libya

Sources: Sources: REAOL 2009
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electric power generation will increase from 

3 500 kWh/cap/y (2005) to 5 000 kWh/cap/y

(2050). The electricity demand will increase

from 20 TWh/y (2005) to 50 TWh/y (2050)

(Saleh 2006). In sum, the electricity demand

will more than double in the next decades.

Political and regulatory framework:

The National Renewable Energy Plan of 2006

defined the objective of reaching 10% of the

energy supplies with RE resources by 2020,

and 30% by 2030. The Renewable Energy

Authority of Libya (REAoL) was founded in

2007 in order to implement the National 

Renewable Energy Plan and to promote the

development of the RE sector in Libya. In

Feburary 2013, the Privatization and Investment

Board (PIB) announced the preparation of a

law encouraging renewable energies that

should be adopted in 2013/2014. This law
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Table 6: Energy demand per year

Sources: REAOL 2009, MED-CSP, DLR 

Category 2008 2015 2020

Installed capacity (MW) 6 000 15 000 20 000

Electricity Generation 29 TWh/y 73 TWh/y 109 TWh/y

Table 7: Electrical energy consumption by sectors

Sources: REAOL 2009

Category Percentage

Residential 32%

Industrial 10%

Agriculture 14%

Commercial 14%

General Services 17%

Street Lighting 13%



could represent a real starting point for RE in

Libya. Large public subsidies are planned for

electricity, and a small part will be directed

towards the RE sector138. 

The REAOL Mid-Term Plan for 2008-
2012 included the following steps and
measures:

• Large scale PV plant grid connected with 

different locations (5-10 MW)

• Expanding the use of PV technologies to 

feed remote areas (2 MW)

• PV roof top systems to supply certain 

residential areas (500 systems)

• Construct the first CSP plant in Libya 

(100 MW)

• Construct a solar heaters factory as a 

joint venture with local and foreign 

investors to satisfy local needs and 

export to the international market

• Construct a PV modules factory as a 

joint venture with investors

• Executing a national program for using 

solar heating in the residential sector

• Encourage and promote local and 

foreign investment in this field.

In reason of the political uprisings and 

instable security situation in Libya since

2011, only small parts of this plan could be

138 www.libyaherald.com (7.4.2014).
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Figure 8: REAoLTargets

Source: REAOL 2009

2015 
6% RE Share 
750 MW Wind 
100 MW CSP 
50 MW PV 
150 MW SWH 

2020 
10% RE Share 
1500 MW Wind 
800 MW CSP 
150 MW PV 
300 MW SWH 

2025  
25% RE Share 
2000 MW Wind 
1200 MW CSP 
500 MW PV 
600 MW SWH 

2030  
30% RE Share 



implemented. Technical questions of the 

RE debate in Libya concern the possibilities

to store RE, the dis/advantages of various

types of batteries and solar panels. Another

issue is the High Voltage Direct Current

(HVDC) transmission technology and the

amount of energy losses with regard to 

potential solar energy transmission from

Libya to Europe. 

Driving Players in the RE Sector:

• The Ministry of Electricity and Renewable 

Energy.

• The Privatization and Investment Board 

(PIB).

• The General Electric Company of Libya 

(GECOL).

• The National Authority for Scientific 

Research (NASR).

• The Renewable Energy Authority of 

Libya (REAoL) was founded in 2007 to 

promote the development of the RE 

sector in Libya.

• Alalamiyah Engineering Services is a 

private company active in RE sector that 

organised an energy forum in Tripoli in 

January 2013.

• Environmental General Authority (EGA).

• Center for Solar Energy Research and 

Studies (CSERS).

• Faculty of Engineering, University of Tripoli.

• Faculty of Engineering, University of 

Bengasi.

Solar Projects

According to the Libyan Electricity Minister,

Ali Muhairig, two renewable energy projects

are planned or should have started in summer

2013 and should produce together 54 MW139: 

v Hun (Fezzan, Jufra District): a 14 MW 

renewable energy project starting 

operation. Hun is a photovoltaic power 

plant, constructed by REAOL. It is the 

first PV power project in Libya140. 

v Sabha: is a 40 MW Solar PV project141. 

v Photovoltaic (PV) rural electrification 

sites exist in different places, spread 

all over the country. About 318 systems 

produce 236 KWp (electricity), 10 PV

installations are used for water 

desalination (40 KWp), 120 PV 

installations for telecommunication 

(3 MWp)142. The total installed PV capacity 

139 wwwl.libyaherald.com (7.4.2014). 
140 UNFCCC/CCNUCC (2013): Project Design Document
Formhttp://cdm.unfccc.int/Projects/DB/RWTUV1356073216.09/view (25.6.2014).
141 www.libyaherald.com (7.4.2014).
142 Schulz, Ludwig (2013): Erneuerbare Energien und Energieeffizienz in der Region des Nahen und Mittleren Osten:
Saudi-Arabien und Libyen. Berlin: NUMOV.
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in Libya (2010) was about 4 MW, divided 

into rural electrification, water pumping, 

street lights, communication networks, 

roof top systems and cathodic protection

(Zaroug: 2012).

PV systems are already used in 

communications, cathodic protection, rural

electrification and water pumping. The 

experiences in Libya in the years from 2000

onwards have shown that PV systems are

“highly reliable and cost effective” (Saleh

2006: 158). PV systems have numerous 

advantages, such as: little need of spare parts;

they last for a long time and normally they do

not fail; thus they have very low running costs

or no running costs at all. Besides the cost-

effectiveness factor, further RE development

in rural and remote areas can allow a greater

involvement of the populations there (e.g.

Bedouin settlements), because PV systems

favour the start of small industries, and 

motivate the populations to get involved in

the economic life (Saleh 2006: 159).

Wind projects

In order to reach the REAOL targets, different

projects are planned or under construction

since 2008. 26 sites are running143. The 

targeted total installed capacity is 260 MW

wind power.

v The construction process of Dernah 

wind farm, first stage (60 MW), 2nd stage: 

(60 MW) started already before 2011, 

but is currently interrupted. After the 

wind farm, there is a plan to install the 

connection to the grid and supporting 

infrastructure and service installations. 

The project will be executed by a Spanish 

company, and has a financial volume of 

106 m EUR144.  

v Al-Maqrun wind farm, first stage 

(120 MW), 2nd stage (120 MW).

v Western region wind farm (250 MW).

v Five different meterologial stations 

(Misratah, Sirt, Al Maqrun, Tolmetha, 

Dernah) establish a regular wind atlas 

(installed by CUBE Engineering GmbH) 

for Libya since 2008. 

Conclusions

Although Libya has abundant solar and 

wind resources, in the energy mix RE do not 

play any significant role and represent less 

than 1%. The target defined by the Libyan 

ransition Government in 2012 for the time

period 2013-2025 was to increase the 

share of RE up to 10%. Renewable energy 

production does however already happen on

a small and local scale. Given the fact, that

Libya has a surplus in fossil resources, and

given the fact of the difficult political situation,

143 Schulz, Ludwig (2013) : Erneuerbare Energien und Energieeffizienz in der Region des Nahen und Mittleren Osten :
Saudi-Arabien und Libyen. Berlin : NUMOV.
144 GTAI: Libyen, ein Windkraftriese im Tiefschlaf. 6.3.2013. www.gtai.de (28.8.2014).
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the focus of energy politics is rather directed

toward securing the fossil exploration 

(barring further interruptions) and securing

the exploitation sites. However, the RE sector

has been discovered to be an interesting 

future-oriented technology and potential 

investment field by the Libyan transition 

governments and private investors. 

The central challenge for RE development 

in Libya remains the security situation. The

central driving agent is REAoL. The local 

demand for clean energy is high in rural 

remote areas (endogenous demand); the 

exogenous demand (Europe, Africa, rest of

the world) is directed toward conventional

electricity. The Libyan RE energy industry

has a potential to export, and as in the

Tunisian case, in a mid- and longterm 

perspective, it might financially be more 

interesting for Libya to produce more 

energy for the domestic market with RE 

technologies, and to produce oil and gas 

for export.
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