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1 Development problem 

Morocco, which imports 97% of its energy, is 
structurally dependent on external energy supply. 
Its national electricity supply could not keep pace 
with fast growing demand: electricity consumption 
in Morocco tripled between 1983 and 2003. Among 
other things, the development of high energy 
intensity industries, such as phosphates and cement, 
has enhanced the need to increase electricity supply.

The Ain Beni Mathar (ABM) thermosolar plant project is 
intended to broaden access to electricity by developing 
renewable energy to support economic growth, rural 
electrification and the competitiveness of Moroccan 
businesses. The project ties in with the strategic thrusts 
of the national energy policy. It has helped to limit 
the country’s oil bill and its dependence on petroleum 
products, while meeting the need for low-cost 
electricity. The project limited the environmental impact 
of generating additional electricity which is in line with 
Morocco’s commitments at the Johannesburg Earth 
Summit in 2002 and the Kyoto Protocol of 1997.

The ABM plant project promotes the development 
of new productive activities by securing electricity 

supply. It also supports the preservation and 
development of employment, and ultimately reduces 
the isolation of various regions and rural populations. 

Through this project, the Office national de 
l’électricité et de l’eau potable (ONEE) has increased 
its power-generation capacity while minimising 
the cost of fuel purchase for power generation and 
building its expertise in renewable-energy-related 
technologies. 

At the national level, the project has contributed 
to modernising major infrastructure networks and 
increasing the business competitiveness of Moroccan 
businesses, two high priorities of the government. 

The Country Assistance Strategy of the African 
Development Bank (AfDB) for the Kingdom of 
Morocco focuses on supporting energy sector reforms, 
strengthening infrastructure and improving the 
competitiveness of Moroccan businesses. The supply 
of energy at low economic and environmental cost 
and the diversification of electricity supply are among 
the AfDB’s priorities for Morocco. 

PROJECT DESCRIPTION 

PROJECT INFORMATION

Project name: Ain Beni Mathar Thermosolar Plant Project 

Location: Morocco

Amount: Bank financed: $381 million
Co-financed:
• ONEE: $85 million
• Spain: $68 million
• Global Environment Facility and World Bank: $50 million

Duration and dates: 9 years (March 2005 to March 2014)
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2 Project description

The project’s preparation required an analysis of the 
government’s programs and the institutional framework 
for the energy sector, including future trends in the 
supply of and demand for electricity.

The ABM project fell under two priorities of the 
Moroccan Government: (i) strengthening and 
modernising major infrastructure networks, and (ii) 
supporting Moroccan businesses to be more competitive 
and modern (in terms of methods and tools of 
production). At the sectoral level, the project was in 
line with national energy policy, which aimed to attract 
investments that could meet the national demand for 
electricity efficiently, sustainably and at low cost. The 
ABM plant was part of ONEE’s 2008-2011 procurement 
plan, which aimed to match electricity demand with 
supply. 

The project has increased the production capacity of the 
gas and solar thermal power plant to 470 MW (of which 
20 MW is solar energy). It has also allowed for the 
injection of the additional production of 3,500 GWh per 
year to the interconnected electricity network.

The ABM power plant project enables ONEE to satisfy 
the country’s electricity needs, continuously and at low 
cost, and to save on electricity-generation fuel costs. 
The implementation of this project will contribute to 
building knowledge on solar thermal technology to 
reduce both the cost of energy per kWh produced 
and CO

2
 emissions. By diversifying electrical energy-

production sources in Morocco, the project increases 
the use of environmentally friendly renewable energy 
sources. In addition, by contributing to the increased 
productivity of the capital invested, the project helps 
to improve ONEE’s financial situation and the financial 
performance of the electricity sector.

The project’s outputs include: 

 ◗ A solar thermal power station comprising two 
gas turbines and their alternators, two waste 
heat boilers, one common vapor turbine with its 
alternator, three main transformers, three draw-

down transformers, one control room, and one 
solar heat exchanger. The solar exchanger receives 
energy from a solar field of 416 parabolic trough 
collectors deployed on an area of 80 hectares. 
The adjoining facilities of the power station are 
composed of water and fuel circuits, a power 
generator and a first aid station. 

 ◗ Electric power transmission lines: 120 km of 225 kV 
and 10 km of 60 kV lines.

 ◗ Extension of an electric power substation.

 ◗ An access road to the power station that entailed 
the construction of a 6.5 km stretch of road and 
two bridges.

 ◗ Procurement of the 203 hectares of land needed 
for the project.

 ◗ The sinking of at least two successful boreholes 
required for the operation, maintenance and 
cooling of the power station and for cleaning the 
collectors; installation of a raw water tank with a 
capacity equivalent to one day’s consumption. 

 ◗ Connection to the gas pipeline: a 13 km pipe 
connection with a related depressurisation station, 
a gas-metering unit and a gas line connection from 
the Maghreb-Europe Gas Pipeline.
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The outcome of the project is that various economic 
sectors benefit from the new reliability of electricity 
supply in the country. In addition, the project created 

500 jobs during the construction of the plant of which 
250 were employed by local villages.

3 Analysis and appraisal 

From 1983 to 2003, Morocco’s overall power 
consumption increased at an average annual rate of 
around 6%. To meet this energy demand, Morocco 
tripled its domestic production, from 5042 GWh in 1983 
to 15,341 GWh in 2003. The cost of Morocco’s electricity, 
generated by a preponderantly thermal park, was highly 
dependent on fluctuations in the prices of the oil and 
imported coal that were used as fuel.

The main constraint on the electricity sector was its 
heavy dependence on a single private producer. In 
fact, in 2003, over 70% of domestic production was 
provided by private operators. In addition, domestic 
production was marked by a decline in the share of 
hydropower (from 12% in 1983 to 8.6% in 2003) 
because of increased use of thermal generation facilities 
and a water deficit that was due to recurrent droughts. 
Thus, any breakdown in the Jorf Lasfar plant, which 
has provided more than 50% of national electricity 

production since 2000, could easily lead to a major 
electricity supply problem in the country. 

The country began importing electricity in 1998, when 
the first interconnection between Morocco and Spain 
was commissioned. Interconnections with Algerian and 
Spanish networks enabled ONEE to import electricity 
regularly and at lower costs and to increase the security 
and reliability of the electrical energy supply in Morocco. 
However, these interconnections accounted for only 
8.6% of national production and were operating at full 
load—while national electricity consumption continued 
to rise. 

In this context, the ABM power plant project was totally 
innovative: a pioneer power generation plant based on 
solar energy in Morocco. However, the real innovative 
aspect of the ABM project is technological: the 
establishment of a power plant combining two usually 
separated technologies—a solar module combined with 
a conventional power plant, fueled by natural gas. It 
is the first plant in the world to use both technologies. 
Thus, the production system of the conventional 
combined-cycle thermal power plant fueled by natural 
gas was reinforced by solar energy from a parabola 
through a solar farm with a total surface area of about 
183,000 m2. The net maximum capacity of the power 
plant is 472 MW, including 20 MW from solar sources. 
The contribution of this “hybrid” plant is expected to 
reach 3,540 GWh/year, with a solar energy yield of 40 
GWh/year.

4 Rate of return

In financial terms, the assumptions and calculation 
of the project’s profitability established the project’s 
financial rate of return at 15%, according to the 

baseline scenario. In spite of the substantial increase 
in the cost of the transition to “high power”, the 
project is financially viable, and ONEE should be able 
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to meet repayment deadlines for the debt contracted 
for project.

Meanwhile, the project’s economic internal rate of 
return when the project was achieved was 15.8%, 
slightly lower than the initial assumption of 16.7% 
(because the costs of the investments were 8% higher 
than projected), but still higher than the opportunity 
cost of capital for Morocco, estimated at 10%. 

An analysis of the project’s profitability indicates that 
the parameters to which it is most sensitive are the 
selling price of electricity and the gas-purchasing price. 
Further, it indicates that with a moderate change in the 
selling price of electricity and the purchase price of gas, 

the economic benefits of the project remain satisfactory 
under various scenarios.

The ABM project was scaled up (from 200-250 MW to 
470 MW) in 2007. The cost of the re-scoped project 
was estimated at about $580 million. The final cost 
at completion was approximately $614 million, an 
increase of 6% that was due in part to fluctuations 
in the exchange rate. The additional power obtained 
compensates for the increased cost, however. 
Indeed, the installed capacity of the ABM plant is 
472 MW (projections were for 470 MW). Financial 
disbursements under the project were generally 
made on time and in accordance with donor 
agreements. 

5 Beneficiaries

There are many beneficiaries. The Moroccan population 
as a whole and various economic sectors benefit from 
the new reliability of electricity supply in the country. 
ONEE’s commercial, industrial and domestic customer 
base benefits from the availability of low-cost electrical 
energy. ONEE benefits from greater production capacity. 
The Moroccan Government has stabilised its oil bill because 
of the increase in the use of non-fossil fuel for electricity 
generation and has thus improved its balance of payments.

National and international companies have responded to 
bid invitations for the implementation of works under the 
various components of the project. They have benefited 
from construction of the Ain Beni Mathar power plant 
under the terms of supply contracts for goods, works or 
services, which they have signed with partners.

In addition, during the construction phase of the plant, 
500 direct jobs were created, of which 250 were taken 
up by people from the ABM village. Labor was recruited 
at the local level, and facilities were developed to provide 
accommodation and catering for workers. Thus, local small 
business activities were boosted and indirect jobs (food, 
transport, accommodation) created. Between 2008 and 
today, according to the Tax Department, 42 companies 
were created. Meanwhile, the plant’s operation created 
100 direct jobs (including 52 positions at the plant), 90% of 

which are staffed by people from Morocco’s eastern region, 
where the project is located. This, in turn, has a beneficial 
effect on local economic activity and indirect job creation.

The ABM power plant provides the interconnected system 
with nearly 3,200 additional GWh per year, allowing 100% 
of Moroccans in urban areas and 98% in rural areas to be 
connected to the electricity network.

Universities and research institutes have benefited from 
the innovative technology of concentrated solar power: 
it will help them develop new programs about the 
technology, using ABM as a case study.
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Additional local outputs and activities benefitting local 
people and beyond:

 ◗ The access road and the bridges benefit the 
inhabitants of rural villages, by linking them with the 
region of the power plant. Previously, in the rainy 
season, no road was accessible and some people 
were very isolated. The project facilitated access to 
social services and schools for inhabitants ( increase 
in the number of kids at school in the region), 
especially women, who are active in trade and 
goods circulation. The gender impact was real: since 
2009, women are now represented in the village 
council of Beni Mathar and they are more numerous 
in NGOs. There was also no rural exodus. The figure 
of inhabitants stayed stable at 1128 households. 

 ◗ The construction of three wells for the water 
supply of the power plant ensures regular 

irrigation of the lands in the neighborhood, thus 
generating food supply and regular income for 
people working on those lands. 

 ◗ The income generated in the region by the sale of 
the land for the construction of the power plant 
helped construct four schools and three rural 
roads.

 ◗ The rural village of Ain Beni Mathar benefitted 
from social activities undertaken by ONEE and 
the lead contractor Abengoa. These include: 
construction of water supply boreholes in the 
rural villages of the region; 20,000 schoolbags 
distributed in two years; contributions to the 
construction of the village mosque; distribution 
of computers, printers and office materials; and 
distribution of 200 bicycles for students going to 
schools.

6 Monitoring and evaluation 

ONEE, the borrower and executing agency for the 
project, established a project implementation unit, 
assisted by a consultant for work supervision and 
control. The Directorate of Projects (Development 
Division) ensured the project’s technical 
management; the Directorate of Implementation 
(Production Division) was responsible for monitoring 
implementation; the Directorate of Environment 
ensured the monitoring of environmental aspects; 
the Procurement and Logistics Directorate handled 
the procurement component; and the Directorate 
of Finance (Finance Division) was responsible 
for the financial management of the project and 
for coordination with donors. For environmental 
monitoring, the program implementation unit, 
ONEE’s Quality and Environment Department, and the 
environment officers of the various service providers 
ensured implementation of the Environmental and 
Social Mitigation Plan.

The project implementation unit coordinated the 
technical management of the project and monitored 
the implementation of all project activities, 

procurement, the management of various contracts, 
and coordination among consultants, contractors and 
all public structures and services concerned. It carried 
out periodic project evaluation. It also formulated 
recommendations to the implementing agency and 
approved and validated project status reports and the 
acceptance reports of various project components. 

Consultancy services concerned detailed design 
studies, preparation of bidding files, monitoring of 
the bidding process, validation of engineering studies 
and implementing contractors, approval of plans, 
factory acceptance testing, on-site works supervision 
and inspection, testing and commissioning of 
facilities, and the preparation of quarterly technical 
progress reports of the works, as well as the project 
completion report.

AfDB conducted technical and financial supervision 
missions at least once every six months, each giving 
rise to a progress report, and annual missions to audit 
project accounts and monitor project performance 
and trends in the identified indicators. External 
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financial audits completed this monitoring system. 
The PIU submitted quarterly progress reports to the 
Bank throughout project implementation as well as a 
project completion report. 

The project was designed with a results management 
logframe that sets out the project inputs, outputs, 
impacts and outcomes consistent with the SMART 
criteria. The following indicators served as the basis for 
project evaluation during the various missions: 

 ◗ Indicators linked to the sector goal

1. Total installed capacity.
2. National rate of access to electricity.
3. Share of electricity generation from renewable 

energy sources.

 ◗ Indicators linked to project objectives. 

1. Increase of the quantity of electricity available.

2. Rate of access to electricity.
3. Quantity of CO

2
 avoided each year.

 ◗ Indicators linked to short-term outcomes

1. Construction, establishment of the various 
components and the start of operation of the 
ABM power plant of 47O MW, including 20 MW 
of solar energy.

2. Land acquisition for the project.
3. Installation of 155 km of 225 kV power lines 

and 10 km of 60 kV power lines.
4. Construction and commissioning of very-high-

voltage and high-voltage stations at Ain Beni 
Mathar, Bourdim and Oujda.

5. Construction of 16.5 km of access road to the 
plant with two engineering structures.

6. Construction of 13 km of gas supply lines and a 
HP/MP pressure reduction station.

7. Construction of three positive wells for 
water supply. 

7 Environmental and social risk mitigation 

Two types of risks were identified during the 
evaluation phase of the ABM power plant project.

In the development phase of the project, ONEE’s 
lack of familiarity with solar equipment technology 
was seen as a major risk that could interfere with 
project performance. ONEE sought the assistance of 
an internationally recruited consultant to support the 
project unit. The consultant was responsible for the 
supervision and control of implementation studies 
and project work and also assisted in in-factory 
acceptance testing of equipment on ONEE’s behalf.

For the first five years of operations, ONEE signed 
an operations and maintenance contract with the 
manufacturer. ONEE implemented a successful 
training program for its workers to sustain the 
project’s performance. The necessary transfer of 
skills was integrated into contractor bidding files and 
was one of the criteria for evaluating candidacies. 
Moreover, a heavy-maintenance contract will be 

signed to preclude any technical hitches. 

The second level of risk to sound project performance 
and sustainability is the challenge of the sustainable 
preservation and availability of water resources. To 
mitigate this environment-related risk, ONEE obtained 
approval for the collection of 4 million m3 of water per 
year (for an estimated need of 2.3 million m3 per year) 
from the Moulouya Water Basin Authority, the structure 
that regulates the water sector in the reference area 
of the project. The Moulouya Water Basin Authority 
confirmed the decades-long availability of water 
resources for the plant. To limit the impact on those 
resources, changes were made in the plant’s cooling 
mode design, which introduced a dry cooling technology, 
reduce groundwater withdrawals by about 50%, saving 
approximately 1.6 million m3 of water per year. 

The Bank and ONEE have ensured that adequate technical 
arrangements were made to prevent the discharge of 
pollutants into the air, the pollution of groundwater by 
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the water evaporation ponds, and the contamination 
of water by the heat transfer fluid. They also worked 
to mitigate the impact of the plant’s noise pollution on 
human health and, finally, the negative impact of the 
plant and the solar field on the landscape.ONEE estimated 
that, operating at full production capacity, each year the 
ABM plant saves more than 12,000 tons of fuel oil and 
reduces CO

2
 emissions by 33,500 tons. In comparison 

with a gas plant, the plant’s solar power component 

saves an annual release of 1,000 tons of CO
2
 into the 

atmosphere. 

Environmental effects of the project were minimal. No 
inhabitants were displaced by the plant construction. No 
trees were cut during the construction phase, and 4,500 
trees were planted as a contribution to Earth Day in April 
2010, contributing to the improvement of vegetation in 
the immediate area.

8 Lessons learned and applied 

The main lessons the AfDB has learned from 
implementation of this project is that special 
attention must be paid to (i) quality at entry, 
(ii) procurement procedures for selecting contractors 
responsible for implementing works so as to avoid 
delays, (iii) consideration of best practices by project 
implementation units of Bank-financed projects, and 
(vi) the need to familiarise and train officials of executing 
agencies and ministries on the rules and procedures 
governing the Bank’s procurement, disbursement, project 
audit and results-based management.

These lessons have already been applied in the 
preparation of the Ouarzazate solar power plant 

(for which the AfDB approved financing in 2012). For this 
and future projects, the Morocco Agency for Solar Energy 
created a data room for the basic documents necessary 
for proper project execution, and signed a confidentiality 
agreement. It also conducted training sessions on the 
AfDB’s procurement rules and procedures. Regular 
meetings of major donors involved in the sector were 
established to harmonise procedures.

The lessons learned about concentrated solar 
power technology in particular (cost, storage, local 
manufacturing and maintenance) helped the Moroccan 
authorities design and obtain the financing for the 
Ouarzazate project. 

9 Sustainability

Morocco will guarantee the regular sourcing of affordable 
gas for ABM. Regarding the technical aspect of 
sustainability, for the first five years of operation, ONEE 
signed an operations and maintenance contract with the 
manufacturer. ONEE has implemented a training program 
for its workers to sustain the project’s performance. The 

necessary transfer of skills was integrated into contractor 
bidding files and was one of the criteria for evaluating 
candidacies. Moreover, to preclude any technical 
problems, ONEE will sign a heavy maintenance contract 
for the life of the plant. The Bank and ONEE have agreed 
to follow up on these commitments.

10 Partnerships

The Bank funded over 63% of the final cost and 
became ONEE’s most important financial partner in the 
operation. Supervision missions conducted by the Bank 

enabled fruitful exchange and coordination among 
Bank teams, ONEE, the government (the Ministry of 
Finance and Energy), the engineering consulting firm 
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Fichtner, the Abengoa Group in charge of the plant’s 
construction, and other donors.

The Bank provided US$392 million of funding; the 
Spanish Cooperation—through the Instituto de Crédito 
Oficial (ICO)—US$136 million; the Global Environment 
Facility, US$43.2 million; and ONEE, US$76 million. 
The World Bank handled the administration of the 
GEF funds, which were used only for the central 
component of the project. The Bank, ICO and ONEE 
financed the lines, substations and technical assistance. 

Ongoing dialogue between donors and ONEE allowed 
for agreement on key aspects of the procurement 
process. ICO’s decision to double its contribution of 
US$68 million during the re-evaluation of the re-
scoped project helped cover the increased costs 
incurred during project implementation and allowed 
ONEE to reduce its contribution. No NGO was involved 

in the implementation of the project. Except for 
Abengoa, the only private companies involved in the 
project were engaged as subcontractors.

This coordination led by the AfDB was an asset to 
the project, resolving some technical constraints 
that arose during project implementation. 
Abengoa’s responsiveness and determination were 
also instrumental in resolving issues. Abengoa 
subcontracted the supply and installation of key plant 
equipment to international manufacturers of good 
standing. The engineering consultancy Fichtner also 
performed very satisfactorily, despite the innovative 
nature of the project.

Because of a strong focus on the development of 
renewable energy resources, including the country’s 
immense solar potential, the project has received 
political support at the national level.

11 Dissemination

The African Development Bank and the ONEE have actively 
promoted this innovative project in Africa through:

 ◗ Press releases

 ◗ Billboards for the general public

 ◗ Video reports

 ◗ Organisation of trips to the project site for the 
national and international press

 ◗ Description of the Ain Beni Mathar project as a 
flagship project during various interactions between 
the AfDB and ONEE officials and the national and 
international press.

This proactive marketing of the Ain Beni Mathar solar 
thermal project has generated enthusiasm from the 
international press: three television networks – TV Globo 
(Brazil), Euronews and People TV (which produces the 
TV show “Africa Business”, broadcast in 42 African 
countries as well as Belgium, Canada, France, the 

Netherlands and Switzerland) – have reported on this 
project as part of their programs before, during or after 
Rio +20. Other institutions, such as the World Bank, 
have also produced movies and multimedia material 
about this innovative project. The international French 
TV Channel France 24 also produced one report in 
French and English in May 2013. 

Information available:

 ◗ The inauguration of Ain Beni Mathar, in French, 
May 2010: www.afdb.org/en/news-and-events/
article/morocco-inauguration-of-the-ain-beni-
mathar-thermo-solar-power-project-6720/

 ◗ Approval of Ouarzazate solar project, May 2012: 
www.afdb.org/en/news-and-events/article/
board-approves-over-usd-400-million-for-morocco-
solar-power-agvance-africa-and-capacity-building-
in-recs-9245/

 ◗ Morocco’s wind and solar ambitions, presenting both 
Ouarzazate and integrated wind/hydro projects 
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approved in 2012: www.afdb.org/en/news-and-
events/article/afdb-approves-us-800-million-in-loans-
to-advance-moroccos-wind-and-solar-ambitions-9651

 ◗ Concentrated solar power use in North Africa 
www.afdb.org/en/news-and-events/article/
north-african-and-middle-east-countries-poised-
to-upgrade-concentrated-solar-power-use-with-
afdb-world-bank-and-cif-support-11663/

 ◗ Billboards for the general public Advertorial in 
African Business, May 2013 Issue: 
www.bit.ly/12BISyB; pages 90-94 

 ◗ Video reports: 

1. France 24 story in English – broadcast in May 2013: 

www.france24.com/en/20130523-down-to-
earth-morocco-kingdom-of-sun-solar-power-
renewable-energy-ouarzazate-plant-electricity

2. Euronews report in English about Ain Beni 
Mathar: www.euronews.com/2012/07/31/
morocco-makes-renewable-energy-progress-
while-the-sun-shines/

3. Amani Abou-Zeid , AfDB Resident 
Representative in Morocco: video from 
February 2013, in French, about AfDB’s projects 
Morocco: www.afdb.org/en/news-and-events/
multimedia/video/amani-abou-zeid-afdbs-
resident-representative-in-morrocco-533/

4. Video from 2011 about Ain Beni Mathar:  
www.afdb.org/en/aec/past-aecs/aec-2011/
multimedia/ain-beni-mathar-thermo-soar-
power-station-morocco/
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What They Said… Beneficiaries’ testimonies 

“For local inhabitants, the project is great. Inhabitants of Ain Beni Mathar very much 
welcomed it as it opens them up and links them with the region thanks to the 
construction of the 6.4 km access road with two bridges.”

Mohammed Mansouri, President of the rural town of Ain Beni Mathar

“This access road is key for us since before it, we were blocked for four to five consecutive 
days without any possibility to move during the rainy season.”

“We now have the freedom to move everywhere we need. The road facilitated our movements.”

“The social, economic and medical benefits of this new access are really important. All the 
population near the plant can benefit from it. Trade is better. There is more production. I thank 
the people who did this.”

Inhabitants of the region 

“I am happy to see that thanks to this new plant, new jobs have been created.” 

Worker at the plant 

13

A
fD

B Presidential Aw
ards 2014

AFRICAN DEVELOPMENT BANK GROUP



African Development Bank

Statutory Headquarters:

Rue Joseph Anoma de Coubertin 
01 BP 1387 - Abidjan 01

Côte d’Ivoire
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