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About 1.4-1.5 billion people in the world are 
without access to electricity, most of them 
living in developing countries. The work 
presented in this Thesis discusses the 
benefits and costs of replacing diesel 
generators with solar photovoltaic systems 
in electricity generation. Electricity enables 
the replacement of kerosene lamps, diesel 
lamps, firewood, and agricultural residues 
with more efficient light sources like 
compact fluorescent lamps and LEDs for 
lighting in developing countries. 
Measurements of solar photovoltaic 
systems combined with LEDs and 
fluorescent lamps were conducted in an 
office building in Finland. In addition, 
measurements were conducted in a one-
room house in Sudan using LEDs, compact 
fluorescent and incandescent lamps for 
lighting. The results indicate that there is 
high potential for energy savings in using 
solar panels combined with LEDs and other 
efficient light sources in developing 
countries. 
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1.2  Objectives of the work 
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1.3 Research methods 
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2 State of the art of power supply and lighting in 
developing countries 

 

2.1 Electricity and photovoltaic (PV) systems in developing 
countries 
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2.2  Lighting in developing countries� 
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2.3  LEDs combined with solar panels - Case studies from 
India, Ghana, and Nepal 
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3 Photovoltaic DC lighting systems 

 

3.1  Electric lighting and the use of photovoltaics in office 
buildings 
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3.2 Office case study on photovoltaic DC lighting 
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3.3 Solar energy and solar panel area 
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4 Electricity and lighting in Sudan 

 

4.1 Electricity generation in Sudan 
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4.2 Renewable energy sources in Sudan 
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4.3  Lighting in Sudan 
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4.4 Case study in Soba Arradi area 
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About 1.4-1.5 billion people in the world are 
without access to electricity, most of them 
living in developing countries. The work 
presented in this Thesis discusses the 
benefits and costs of replacing diesel 
generators with solar photovoltaic systems 
in electricity generation. Electricity enables 
the replacement of kerosene lamps, diesel 
lamps, firewood, and agricultural residues 
with more efficient light sources like 
compact fluorescent lamps and LEDs for 
lighting in developing countries. 
Measurements of solar photovoltaic 
systems combined with LEDs and 
fluorescent lamps were conducted in an 
office building in Finland. In addition, 
measurements were conducted in a one-
room house in Sudan using LEDs, compact 
fluorescent and incandescent lamps for 
lighting. The results indicate that there is 
high potential for energy savings in using 
solar panels combined with LEDs and other 
efficient light sources in developing 
countries. 
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