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Position paper for the meeting on the 13th of September 2006 
 

Poverty elevation and the energy supply 
 

Kees Daey Ouwens, Eindhoven University of Technology and FACT* 
 

Poverty elevation by using “clean” renewable energy sources is possible by starting economic 
activities. The position of women can be improved by using these sources. The approach 
presented is part of a Sustainable Development. 
 
 
During the conference in Johannesburg (September 2002) about Sustainable Development 
agreements have been made and tied up in the so called World Summit on Sustainable 
Development (WSSD) “Plan of Implementation”. For energy the agreement means that in 
2015 the number of people that has no access to reliable, clean and affordable energy must be 
halved. The total amount of people that lack access to such a supply today lies between 2 and 
3 billion. The problem is clear. In the present situation the energy supply of the poor consists 
mainly of wood or waste that is burned with low efficiency; this causes, among other things, 
severe health problems. 
The energy supply has great influence on the development of a region or country. By 
optimising and tuning the economical, environmental and social aspects, the energy supply 
can be placed within the framework of a Sustainable Development. Poverty elevation is of 
course part of this development. 
In the report “Duurzame Daadkracht”, released by the Dutch ministries of Foreign Affairs and 
Environment, the agreements have been elaborated. The Dutch goal is to supply 10 million 
poor people with energy. It is encouraging that the Dutch minister van Ardenne tries to 
execute the Johannesburg agreements (1, 2, 3). However, opinions differ considerably about 
the way to go. 
Many studies have been performed and projects realised in the field of the energy supply for 
the poor; often these activities were or are heavily subsidized. The emphasis is mainly on 
cooking and the use of solar cells for producing a small amount of electricity (4, 5, 6). In this 
paper no further attention is spent to this approach.  
 
This paper is directed to the possibilities for poor people to create income by using renewable 
energy systems. The activities may lead to the start of SME (Small and Medium-sized 
Enterprises). As an example the electricity supply of a village by a diesel generator is taken. 
The engine can run on fossil diesel. However, it is also possible to run the engine on locally 
produced diesel from oil bearing seeds from, for instance, Jatropha. Local people can create 
income by growing, picking and processing the seeds; the seeds can even be picked from 
bushes growing in the wild. Money that was spent first on buying fossil diesel will now stay 
in the region. Because of the raising of income one can pay for electricity. Furthermore the 
availability of energy will lead to new economic activities, extra income and employment. 
 
Choice of energy sources 
For a “basic household” energy supply for the poor, the increase of the global emission of 
CO2 will be only about 1 % of the total, if fossil fuels are used (3). It is often stated that this is 
just a very small amount and for that reason all options must be considered; fossil fuels 
included. However, the road of sustainability is abandoned on forehand. It will also be clear 
that the supply of fossil fuels has nothing to do with poverty elevation. The opposite will be 
the case. If fossil energy, like kerosene or lamp oil, is supplied with subsidies, this will inhibit 
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the transition to the use of renewable sources and no income is generated either. By using 
high subsidies any energy supply can be made cheap. However, is this the way we want to 
go? 
The discussion comes down to one central question: is the combination of a renewable energy 
supply system with poverty elevation possible. The answer is yes. Especially the renewable 
sources offer the possibility to implement a sustainable energy supply. Within the framework 
of a Sustainable Development the following criteria have been formulated. The sources or 
systems must: 

• Produce energy in the right form at relatively low cost and modest investments,  
• Lead to an increase in income for the poor people,  
• Use technologies which are appropriate or adaptable to local circumstances and can 

still be improved, 
• Form the basis for new SME, 
• Improve the currency position of a country, 
• Be ample available, 
• Have proven to satisfy at other places, 
• Diminish the environmental burden, 
• Improve the position of women, 
• Links up with the other WEHAB topics (Water, Energy, Health, Agriculture, and 

Biodiversity). 
 
Sources which fulfil these criteria are: 

1. The growing and processing of oil bearing seeds. A well-known species is Jatropha 
Curcas. The oil produced can be used locally (as a transport fuel, for irrigation 
systems, for lighting, production of soap, cooking, or the generation of electricity) or 
can be exported (7). 

2. Human power. Of the many possible systems only the rope pump and the treadle 
pump are mentioned (among others for small scale irrigation). 

3. Small hydro power units for the production of electricity. 
4. Anaerobic digesters for the conversion of waste from agricultural activities. The gas 

obtained can be used for cooking or the generation of electricity (8). 
5. Wind turbines for pumping up of water. 
6. Simple systems to diminish the use of water like drip irrigation with cheap plastic 

tubes. 
7. Improved wood stoves. 
8. Systems which do not directly generate income for the poor, but are of great 

importance for the well being in a region: 
- warm water supply for hospitals and schools, 
- solar cell systems for school TV, computers, internet, and so on. 

9. Local electricity grid for the transport of electricity generated with systems like diesel 
generators or small hydropower systems. 

10. Local production of ethanol from waste streams as a gasoline substitute. 
It is emphasised that always the efficient use of energy is a prerequisite to obtain maximum 
benefit from the efforts and capital (9). 
The examples presented fulfil the criteria. Though the order gives a hierarchy, local 
circumstances determine the preference for a certain system. In appendix 2 other systems, 
with a lower priority, are presented. 
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Basic philosophy market introduction 
It is assumed that after a period of demonstration, training and the start of economic activities 
like SME, the introduction takes place on its own. So the approach means that after a start up 
or bridging period, the market mechanism has to do its job. This seems easy, however, 
practise shows different. This basic philosophy is presented clearly in (10) where several 
“cases” are elaborated. 
 
Experiences 
There are already many examples of successful introduction of renewable energy systems in 
several developing countries.  

• In Bangladesh a treadle pump has been introduced. Cost of the program: about $ 7 
million in 15 year. Yield: about 100 million per year. Roughly 1 million families have 
been involved. 

• In several countries small “drip irrigation kits” are available for about $ 25. This way 
yearly income is raised by about $ 75. 

• In the South of China and in Vietnam about 100,000 small hydro power plants have 
been installed. Calculated over a period of 10 year, the cost of electricity generated is 
just 0.07 ct/kWh. On average only 20% of the electricity generated is used today. So 
with some extra applications a considerable cost reduction is possible. 

In appendix 1 some photographs of renewable energy systems in developing counties are 
presented. It concerns projects with a Dutch involvement. 
 
Dutch knowledge 
Of the topics mentioned, there is a lot of knowledge in the Netherlands; anyway, not less than 
in other countries. Activities started in the seventies. Especially the Technical Universities 
were strongly involved. However, the financing by the Dutch Ministry for foreign aid 
stopped. Many promising projects with large scale introduction in sight failed this way. The 
knowledge is still available and recently new activities have started; this time mainly with 
private capital.  
As an aside it is mentioned that the knowledge gained during the execution of projects in 
Developing Countries could and can also be used in our country; so indirectly these projects 
are relevant for us as well. 
 
Execution of projects 
Lay-out of a program  
It has already been stated that considerable knowledge is available in the Netherlands which is 
partly used in projects. Other countries are also involved in comparable projects. However, 
even if locally several projects are executed, practise shows that experiences are shared and, if 
meaningful, one will start to cooperate.  
It is of utmost importance that the parties involved obtain enough “scope” to realise projects. 
Too many (governmental) organisations and consultants are involved in the lead up, 
coordination and evaluation of projects and too little with the (technical) execution and 
market introduction. Caused by numerous disappointments in realising projects, a convulsive 
attitude has developed. Too many rules and procedures break an efficient transfer of 
knowledge and innovative introduction of systems. This holds also for the tendency to fit 
projects into an international framework. 
After all, many developments in relation to innovations have a lot in common with processes 
occurring in the Netherlands. 
 
 



 4 

Cooperation 
An important question is the way cooperation with Developing Countries is established. Will 
the local partner be an NGO or the government? Though it’s difficult to generalize, NGO’s do 
have a preference. This holds especially in the starting up phase. In this phase creativity and 
innovation are important aspects for the introduction of a technology. Generally speaking, 
these aspects don’t fit well within policies of governments in developing countries. However, 
often NGO’s as well as governments are involved. Concerning technology transfer and the 
support during the realisation of projects, cooperation between small flexible companies or 
organisations seems obvious. 
 
Cost of a program 
A Dutch program that leads to a substantial contribution of the energy supply described, will 
cost about € 20 million yearly. This means about € 200 million until the year 2015. For such 
an amount of money at least 10 million poor people will obtain a basic energy supply on a 
household level. Even more important is the creation of structures by which, on a profitable 
way, in the end a much larger number of people is reached. The numbers mentioned are much 
lower than the key number of € 100 per person which is used by the Dutch ministry and 
which would mean a total of about € 1 billion (3). 
 
Involvement of women 
It is not easy to improve the position of women. However, the systems presented offer 
opportunities for their involvement. The most important point is the possibility to generate 
income. This can take place in many ways. An example is the picking up of seeds from oil 
bearing plants. The seeds can be sold. However, woman can also do the processing and can, 
for instance, make and valorise side products like soap. Also cooperation’s can be set up with 
a central role for women. 
 
Summary and conclusions 
Poverty elevation can be realised by the introduction of renewable energy systems in a 
sustainable way. With the systems concerned a lot of experience has been gathered already. 
Especially in this field a lot of knowledge and experience is available in the Netherlands.  
It is emphasised that too many rules and procedures break an efficient transfer of knowledge 
and innovative introduction of systems. Realising projects, there is a preference for 
cooperation with local NGO’s. Projects serve a start up or bridging period; afterwards the 
market mechanism has to do its job to create large scale introduction. 
The approach presented means that the supply of energy for the poor will cost less than the 
often given number of € 100 per person. After the start-up phase even income is generated, 
leading to a much larger economical spin-off.  
The renewable energy sources given, open several opportunities for women to raise an 
income. 
 
Note * FACT- Fuels from Agriculture in Communal Technology. FACT is financed to a large extend by the 
Stichting Het Groene Woudt (SHGW). 
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Appendix 1 

        
 
1 Small hydropower in Vietnam      2 Intercropping Jatropha and maize (middle) in Tanzania 
 

     
 
3. Small truck on Jatropha oil in Mali       4. Small truck on ethanol in Columbia  
 

         
 
5. Car on Jatropha oil in Tanzania                 6. Digester in Vietnam 
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7. A woman runs rope pump                     8. Rope pump and windmill in Mozambique 
in Mozambique    
 
 

       
 
9. Solar PV station for charging batteries    10. Woodstove on charcoal from Jatropha 
in Mali                                                          cake in Tanzania 
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11. Drip irrigation, Bolivia 
 
The photographs are delivered by the following persons and organisations:  
1 and 9, Winfried Rijssenbeek, RRenergy; 2, 5 and 10, Ruud van Eck and Janske van Eijck, 
Diligent Tanzania; 4, John Loke, Diligent in Columbia; 3, Ibrahim Togola, Malifolkecenter, 
Mali; 6, Wim van Nes, SNV; 7 and 8, Jan de Jongh, Arrakis; 11, Henk Holtslag, Practica, 
Bolivia.  
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Appendix 2 
Hereafter two groups of energy systems are presented with a lower priority in comparison 
with the systems given before. 
 
Options with a lower priority 
It concerns large scale systems of which the poor people profit in an indirect way by an 
improved energy supply. The construction and maintenance creates local employment and 
there will be no or hardly any need for foreign currency. 

1. Quite large co-generation systems on bio oil. 
2. Decentralised, relatively large hydro power systems. 
3. Large anaerobic digesters for the production of electricity (co-generation). 
4. Large scale wind energy systems. 
5. Stand alone wind energy systems (wind battery chargers and wind diesel systems) 
6. Solar concentration systems (CSP). 
7. Decentralised and centralized solar cell systems. 
8. Electricity and heat from geothermal energy. 
9. Energy obtained from temperature gradients at sea; Ocean Thermal Energy 

Conversion (OTEC); especially for coastal areas. 
10. Power plants on the basis of biomass. 
11. Electricity generated by wave power. 
12. Ethanol production from, among others, sugar cane. 
13. Fischer-Tropsch diesel from biomass (wood). 

Also in this case the efficient use of energy is a prerequisite.  
 
Options with the lowest priority 
The next group of systems needs large investments, foreign currency and is mainly based on 
technology supplied by “western” countries. Also an expensive infrastructure (electricity, oil, 
gas) is needed. Poor people benefit only from a general economic growth.  
It concerns: 

1. Import of fossil fuels (oil). 
2. Large power plants based on coal, gas or oil. 
3. Large hydro power plants. 
4. Nuclear power plants. 


