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Solar irradiation in the EU-MENA region
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Source: DLR (2005: 59) 

Annual direct normal solar irradiation in Egypt: 2,000 − 3,200 kWh/m2

For comparison: in Germany: 800 – 1300 kWh/m2



Wind potential in the EU-MENA region
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© Dii GmbH (2012)

Wind speeds of 7-8m/s

in the Gulf of Suez



Wind and solar technologies
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Parabolic trough power plant

On-shore wind power plant

Photovoltaics power plant

© E.ON UK

© Phoenix Solar



Technology cost
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… cost reductions for solar technologies of around 50% are

expected by 2025

Source: Dii 2012

System cost development per kW in percent of 2010 cost estimates



Our contribution

Objective:

• Quantitative analysis of macro, sectoral, employment, income and 
poverty impacts of Egypt‘s renewable energy strategy until 2020.

Methodology:

• Simulating the impacts of investments in renewable energy on economic
development using a recursive dynamic CGE model.

• Estimating poverty impacts by combining CGE results with simple 
consumption-side microsimulation module.

Energy-focused SAM:

• Split up aggregate electricity sector into renewable and conventional sub-
components

• Distinguish separate domestic manufacturing sectors that produce
capital equipment for renewable energy generation
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Egypt DCGE model structure

IFPRI standard DCGE model with product differentiation:

• Lofgren et al. 2001 and Thurlow 2004

26 sectors and commodities including 3 renewables:

• 1 agriculture, 1 mining, 16 manufacturing incl. 3 renewable equipment
(PV, CSP, WIND), 4 electricity incl. 3 renewables (PV, CSP, WIND), water, 
construction, private services, public services

6 factors of production:

• 3 types of labor (differentiated by skills), capital, FDI, land

10 households:

• differentiated by rural and urban and income quintiles
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Scenarios
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Capacity build-up according to Egypt‘s renewable energy strategy financed by FDI

• No climate policy → PV, CSP, WIND, COMB1

• Climate policy → COMB2

 Supported by lower fuels subsidy → COMB3



Impact on GDP Growth, perc. pt. deviation from Baseline
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Impact on Sectoral Growth, perc. pt. deviation from Baseline
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Impact on Sectoral Employment, % deviation from Baseline
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Impact on poverty
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PV CSP WIND COMB1 COMB2 COMB3

National 21.8 12.2 0.0 0.3 -0.3 0.0 -0.5 -0.7

Rural 29.9 17.1 0.0 0.3 -0.5 -0.1 -0.9 -1.1

Urban 10.4 5.3 0.0 0.2 -0.1 0.1 -0.1 -0.2

Source: Results from the Egypt DCGE and microsimulation model.

Baseline 

poverty, 
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Deviation from final baseline scenario poverty rate (%age point)

Investment in renewable energy sectors
Poverty 

headcount, 

2008 (%)



Results
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 Energy strategy results change significantly with an international 

agreement on the reduction of CO2 emissions (lowers cost of transition).

 Direct and indirect job opportunities will be created

 Labor will move from agricultural / services sectors to the higher 

paid industrial sector.

 Lower-income households benefit more since they receive a larger share 

of their income from labor; i.e. the renewable energy strategy improves 

income distribution …

 and leads to a reduction in poverty.



Policy recommendations
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 Egypt‘s 2020 energy transformation requires substantial economic

resources. 

 While wind power is competitive, solar power and especially CSP is

currently still more expensive than fossil fuel technologies.

 Costs and benefits depend on financing strategy and the expected

development of the technology cost.

 Capital: Unilateral actions lead to real income gains when the renewable 

energy infrastructure is financed through FDI and fossil fuel subsidies are

phased out.

 Labor: Mobilizing labor force in industrial / skilled sectors is important.


