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1. Summary 
 
Despite a large number of rural electrification projects being implemented in developing 
countries, there are few published in-depth evaluations of the effects of these projects on 
sustainable development. There is also no generally accepted method for assessment of such 
effects that includes all relevant aspects of sustainability. 
 
This report presents a manual for field based evaluation of rural electrification projects. The 
manual consists of a method for sustainability evaluation based on the use of 39 indicators. 
The proposed indicators cover the five dimensions of sustainability: technical, economical, 
social/ethical, environmental and institutional sustainability. The manual presents the 
indicators and gives detailed instruction on the procedure to calculate the indicators based on 
information that can realistically be collected in field studies. Lastly, SWOT-analyses have 
been made based on information received from discussions with stakeholders. The SWOT-
analysis is seen as a simple and useful complement to the evaluation method that can bring 
additional information to the evaluation, which will not be covered by the selected indicators.  
 
The manual is a result from a PhD study. The aim of the study has been to investigate the 
reasons behind successful/less successful implementation of rural electrification, with the 
overall objective to facilitate for decision-makers to improve their basis for future decisions 
and measures on rural electrification activities.  
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2. Background and Introduction 
 
Access to basic, clean energy services is essential for sustainable development and poverty 
eradication. Still, many people worldwide lack access to modern energy, such as electricity. 
In Africa, the lack of electricity services is affecting in particular rural areas. Support to rural 
electrification is therefore given high priority by the national governments and donor 
organisations. 
   Despite a large number of rural electrification projects being implemented in developing 
countries, there are few published in-depth evaluations of the effects of these projects on 
sustainable development. There is also no generally accepted method for assessment of such 
effects that includes all relevant aspects of sustainability. 
 
   This manual is a result from a PhD study. The aim of the study has been to investigate the 
reasons behind successful/less successful implementation of rural electrification, with the 
overall objective to facilitate for decision-makers to improve their basis for future decisions 
and measures on rural electrification activities.  
   The specific aim of the manual is to present a method for sustainability evaluation based on 
the use of 39 indicators, which are proposed to be used for evaluation of rural electrification. 
The proposed indicators cover the five dimensions of sustainability: technical, economical, 
social/ethical, environmental and institutional sustainability. The manual presents the 
indicators and gives detailed instruction on the procedure to calculate the indicators based on 
information that can realistically be collected in field studies. Lastly, SWOT-analyses have 
been made based on information received from discussions with stakeholders.  
   In the dimension description of the manual (Chapter 2), the five dimensions are briefly 
discussed with regard to their justification as selected dimensions for Sustainable 
Development. Chapter 3 accounts for the specific indicators included in the manual, and the 
procedure of selection of the indicators. The methodology description (Chapter 4) consists of 
a description of the structure on were the indicator sheets are built. The method of utilising 
sheets for indicators is based on a format originally developed by the UN Commission on 
Sustainable Development – the CSD Work Programme, during 1995-20001. The sheets used 
in the manual presented in this report have however been modified to be adapted for 
indicators on a local level. Chapter 5 presents a brief discussion on the selection and 
implementation of the indicators. 
   Finally, each indicator sheet is presented in Appendix A-E. In addition, an example of a 
suitable questionnaire to be used for collection of underlying data for the indicators is 
presented as Appendix F, and a list of questions to discuss during the preparation of a SWOT-
analysis as Appendix G. 
   Additional information on the justification of the evaluation method and its implementation 
in the field is given in two papers2 accepted for publishing by Energy Policy (March 2008). 

                                                 
1 UN 2001 
2 Ilskog 2008, Ilskog and Kjellström 2008 
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3. Dimension Descriptions 
 
In Figure 1 the methodology used for the evaluation approach is illustrated. The focus of the 
approach has been put on the broader development objective; e.g. to promote rural 
development. The concept is discussed in the five dimensions: technical, economic, 
social/ethics, environment, and organisation/institution. Of these, the economic, social, 
environmental, and organisational are also used by the major international donor 
organisations3. The fifth dimension has been included to put an additional focus on the 
technical dimension, as it has a direct influence on the sustainability of the local project. To 
further facilitate the interpretation of the context, key variables have been added to the 
illustration. This brings the five sustainable dimensions down to a legible level of relevance 
for electrification projects.  
   The fundamental requirement for sustainability is that the services must be economically 
sustainable. This means that the payments received for the services must cover all operating 
costs and allow sufficient accumulation of capital for re-investment when the economic 
lifetime of the equipment has been reached. The services should also promote economic 
development and this requires that the tariffs implemented to achieve financial sustainability 
are affordable for entrepreneurs that would use the electricity services for improvement of 
their productivity. Affordability is also an issue for non-productive uses like residential 
lighting, electricity for health centres and streetlights. This means that there must be a 
sustainable market for the services. 
   Another important requirement is that the services are technically sustainable. This implies 
that supplies of fuel, spare parts, maintenance and service, personnel for management, 
administration and operation must be possible to maintain for the period of interest. The area 
of organisational/institutional sustainability covers issues on how the project is managed, 
the degree of clients-satisfaction with the energy services, and if both women and men are 
represented in the decision-making in the project. It is obvious that the services must also be 
environmentally sustainable as defined by national or local regulations. Environmental 
sustainability in a broad global perspective is important for donors’ decisions about project 
financing but, with the local approach applied in this thesis, it is not an important issue for the 
development and survival of the schemes that have already been implemented. 
   The perspective on social and ethical sustainability is the most complex of the 
sustainability aspects, and does not only cover a broad area, but is also dependent and 
influenced by the development as a whole, which cannot be directly connected only to the 
impact of the actual project. The perspective includes issues such as the share of population in 
the area with access to electricity, development of health institutions and the education level 
in the area.  Again these are important issues when financing from the government or a donor 
is needed but it may be less important for the organisation providing the services. 
 

                                                 
3 UN 2001, IAEA 2005  
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 Figure 1. The sustainability criteria process. 
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4. Selected Indicators for Sustainable Development 
 
   As described above, the methodological framework for the manual is based on five 
dimensions of sustainable development. For each of these dimensions a number of indicators 
have been developed (se Figure 1). For the indicators to be useful in field, they have to fulfil 
some essential criteria. The criteria for the indicators are listed in Table 1 below. 
 
Table 1. Criteria for Indicators   
Distinguishing 
Features of 
Indicators 

Remarks 

Simple to 
understand and 
apply   

No method will be used in practice unless the potential users feel comfortable and can 
understand the structure of the method as also of each indicator included. “There is no point 
in delivering yet another set of sustainability indicators that in practice is not applicable” 4 

Transparent and 
inter-subjective 

The underlying data has to be easily availably and realistically traceable, as also the 
definition of the indicators. Everybody within the profession shall be able to use the method 
and receive the same results from the same data5  

Robust The indicators shall be formulated clearly enough to be replicable in their application 
Comprehensive The pre-designed set of indicators need to cover all major aspects of sustainable 

development 
Fair The indicators used have to emphasise the issues of equality, covering gender sensitiveness, 

and effects of the development on different social groups in the society concerned. The 
indicators also have to be fair in respect of comparing projects in different areas 

 
The selection of the indicators has been made from literature studies on indicators utilised by 
researchers and consultants, and from an analysis based on key issues within each 
sustainability dimension. The procedure is illustrated in Figure 2. The indicators selected have 
then been practically tested in the field based on their suitability in a local context, and the 
possibility to procure necessary data and information (A). In addition, the indicators have 
been re-valuated (B) on basis of their suitability in accordance with the general criteria for 
indicators (Table 1). The procedure has resulted in a number of indicators which have 
originally been higher, but through the iterative process been reduced to the present number 
(C).     
 
 
 
 
 
 
 
 
 
 

Figure 2. Procedure of selection of indicators. Possible indicators are tested based on their suitability in the 
field (A), re-valuated based on their fulfilment of the general criteria (B), before accepted as part 
of the proposed method (C).    

                                                 
4 Heuberger et al. 2003 
5 Hansson 2003 
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Table 2.   Indicators Selected for Assessment of Sustainable Development in Rural Electrification. 
Sustainability Dimension Key Variable Indicator Linked 

Millennium 
Development 
Goal (MDG) 

  
Operation and maintenance: • Efficiency 

• Conformance with national standards 
• Technical losses1 
• Compatibility with future grid service 
• Availability of support infrastructure 

 
- 

1 

Technical Development: 

Technical client-relation issues: • Daily operation services 
• Availability of services 1,3 

  
Financial perspective: • Profitability 

• Costs for operation and maintenance 
• Costs for capital and installation 
• Share of profit set aside for re-investment in electricity service business 
• Tariff lag 

 
 
- 

1 Development of productive 
uses: 

• Share of electricity consumed by businesses (F/M)2 
• Share of electrified households using electricity for income-generating activities (F/M)2 1 

Employment generation: • Business development (F/M)2 1 

Economic Development: 

Competition: • Number of electricity service organisations in the area 1 
  

2,5,6 
3 

Improved availability of social 
electricity services: 

• Share of health centres and schools with electricity 
• Number of street lights in the area 
• Share of public places and specialised businesses where TV/telecommunication/internet is provided - 

Credit facilities: • Micro-credit possibilities available for electricity services connection 1 
2 
2 
- 
1 

Social/Ethical Development: 

Equal distribution: • Share of population with primary school education (F/M)2 
• Share of population with access to electricity (F/M)2 
• Distribution of electricity client households in income groups (F/M)2 
• Subsidies offered for electricity services 
• Share of economically active children (F/M)2 2 

  
7 Global impact: • Share of renewable energy in production 

• Emissions of carbon dioxide from production3 7 
2,3 

2,3,4 

Environmental Development: 

Local impact: • Share of electrified households where electricity has replaced other energy sources for lighting4 (F/M)2 
• Share of electrified households where electricity has replaced other energy sources for cooking of main 

meals5 (F/M)2 
• Any serious local environment impact identified 
 
 
 
 

7 
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Sustainability Dimension Key Variable Indicator Linked 
Millennium 
Development 
Goal (MDG) 

- 
- 
- 
3 
- 

Capacity strengthening: • Share of staff and management with appropriate education (F/M)2 
• Degree of local ownership  
• Number of shareholders (F/M)2 
• Share of women in staff and management 
• Staff turnover in organisation (F/M)2 
• Number of years in business 

- 
Client-relation: • Share of non-technical losses/Default rate6 (F/M)2 

• Level of satisfaction with energy services 
- 

Organisational/Institutional 
Development: 

Stakeholder participation: • Auditing of financial reports on yearly basis - 
1: Constituted by distribution losses, over-consumption by clients (flat-rate), and thefts. In other documents the expression “un-paid electricity generation” can be seen. 
2 : To the indicator can be added an indicator distinguishing between female- (F) and male-headed (M) households/businesses. 3: Calculated on input energy. 4 : Mainly 
kerosene and candles. 5 : Mainly charcoal and firewood. 6 : Constituted by losses through non-paying clients. In other documents the expression “un-paid electricity generation” 
can be seen. 
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5. Methodological Descriptions 
 

5.1. Structure of the Indicators Sheets 
 
   The selected indicators have been accounted for through a specific pre-structured “sheet”. 
Every separate sheet accounts for the relevance of sustainable development attributed to the 
specific indicator. In addition, a detailed measurement method is described for each indicator. 
The method of utilising sheets for indicators is based on a format originally developed by the 
UN Commission on Sustainable Development – the CSD Work Programme, during 1995-
20006, which has later been reviewed7, and developed8 in cooperation with other international 
organisations. The advantage of the pre-structured sheets is that the general criteria for the 
indicators (Table 1) become transparent and readily obtainable by all professionals. Every 
separate sheet accounts for the relevance of sustainable development attributed to the specific 
indicator. In addition, a detailed measurement method is described for each indicator. As the 
original structure of the sheet is developed to suit indicators on a national level9 the structure 
has been modified and adapted for indicators on a local level. This includes the removal of 
headlines such as “Policy Relevance”. Instead, the headline “Gender Relevance” has been 
added to the sheet.  
  As specified in the introduction above, it is important that the sheets will remain open for 
enhancement, refinement, amendment and change as a result of degree of availability of data 
and as input from other researchers and stakeholders are received. The structure of the sheets 
is presented as described below: 
 

Table 3. Headlines illustrating the structure of the indicators sheets (the structure is based on the structure 
presented by UN (UN 2001). 

a)  Name 
b)  Brief Description 
c)  Unit of Measurement 

1.  Indicator 

d)  Placement in the Indicator Set 
a)  Purpose 
b)  Relevance  
c)  International Conventions and Agreements  
d)  International Targets/Recommended Standards 

2.  Relevance to Sustainable 
     Development 

e)  Linkages to Other Indicators  
a)  Underlying Definitions and Concepts 
b)  Measurement Methods 
c)  Limitations of the Indicator 

3.  Methodological Description 

d)  Alternative Definitions/Indicators 
4.  Gender Relevance a)  Direct or Indirect Relevance  

a)  Data Needed to Compile the Indicator 
b)  National and International Data Availability and Sources 

5.  Assessment of data 

c)  Data References 
a)  Readings 6.  References 
b)  Internet site(s) 

                                                 
6 UN 2001 
7 UN 2005  
8 IAEA 2005 
9 UN 2001 
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In the methodology sheets for indicators developed by the UN CSD Work Programme, also 
the possibility of adding “Agencies Involved in the Development of the Indicator” to the 
sheets has been suggested. For the rural electrification indicators included in this manual, 
agencies involved have however been limited, and has therefore not been added to the sheets.   
   The sheets developed for each indicator are presented in Appendix A-E. 
 

5.2. Methods for Collection of Underlying Data 
 
   There are many different methods of collecting information, depending on the type of 
research and the area in which the work is conducted. Often the resources in time, staff and 
financing are also affecting the choice of method. Research on rural electrification is a matter 
of putting together the perspective of not only electrification itself, but also the impact it has 
on the development of a community10. The need of fieldwork at the selected project areas are 
therefore of outmost importance.  
Quantitative data on the case studies is proposed to be gathered through inspection and 
measurements of technical components, review of client ledgers, logbooks and economic 
reports etc. In addition, questionnaires are suggested to be used. An example of a 
questionnaire is given in Appendix F. 
 

5.2.1.1. Sampling and Data Compilation  
   To include a whole population in an area where research is conducted is difficult to 
accomplish. Instead sampling usually has to be done through a selection of informants. 
Methods used in this research are random sampling and stratified sampling (subdivision). 
Random sampling however – if performed strictly – requires that every individual have an 
equal probability to be selected. This usually requires a total census of the local population of 
a research community, which again is difficult. Instead, other simplified ways like sampling 
by designing every nth unit or event can be used. As to be able to reach all groups of 
stakeholders, such as women, stratified sampling is also suggested to be used. Here a possible 
criteria that can be used for the selection is to identify a sample in a specific layer.  
   The data collected from the questionnaires applied, can be compiled either in SPSS or on 
simple Excel Spread Sheets.  
 
   Depending on the specific subject of study, questionnaires vary a lot in complexity. 
However, even if using an, in advance, planned and carefully structured questionnaire the data 
collected are heavily effected by both the interviewees and the interviewers: in the way the 
questions are put forward, any individual biases, age, sex, level of education, religion etc. 
This shows that no matter how much we need surveys we also have to bear in mind the 
context in which the surveys are to be set. ”It is clear that many of these methodological 
precautions require extensive supporting field work-participant observation, interviewing, and 
other qualitative back-up research, to give reality and meaning to the numbers and 
percentages.”11. This implies that there is a need of using qualitative methods in research, 
especially in interdisciplinary themes such as rural electrification, which is distinctly 
influenced by social and cultural contexts. 

                                                 
10 Although the approach used in this thesis has been limited 
11 Pelto 1970 
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   The qualitative method proposed in this manual is SWOT-analysis based on workshops and 
discussions with the management and staff of the organisations. The SWOT-analysis is seen 
as a simple and useful complement to the evaluation method. Through the SWOT-analysis, 
the management of an organisation is given the opportunity to highlight their views on the 
development. This can bring additional information to the evaluation, which will not be 
covered by the selected indicators.  
   However, when utilising SWOT as an analysis tool, it is important to consider the 
drawbacks that goes with it. One of the most apparent disadvantages is that no single person is 
objective – implying that the analysis is highly dependent on the subjective views and choices 
of the person/persons carrying out the analysis.  
   A template for a SWOT-analysis is presented as Appendix G. 
 
 

6. Discussion  
 
The indicators finally selected to be included in the proposed evaluation method are designed 
to fulfil the stipulated criteria as described above (Table 1). Nevertheless, they can be 
discussed with regards to their suitability for a specific project, especially when projects in 
varying cultural contexts are subject for analysis. The alternative however, with an infinite 
number of indicators, is likely to be cumbersome and time consuming to deal with. Therefore, 
the most suitable way forward is suggested to be through evaluations where the suggested 
indicators are supplemented with case specific indicators. The efforts for determination of the 
indicators will always be case-specific and depend mainly on the remoteness of the site and 
the availability and quality of the records kept by the local management. 
   An additional difficulty is the attempt to attribute a development/a change in the project area 
to the specific project. Research on rural electrification is a matter of putting together the 
perspective of not only electrification itself, but also the impact it has on the development of a 
community and its context. It is therefore important to realize that all conclusions and 
subsequent decisions must be based on a combination of analysis and assessments, both with 
consideration taken to the result from the analysis and in proportion to other possible 
conclusions. No method applied can fully cover the complex reality of a project context. A 
method cannot be more than a tool to be used as basis for decisions, and for case-specific 
comparisons. 
   The number of indicators included in the proposed method is 39 out of which eight have not 
been tested in the field. The implementation of the indicators in the field has therefore 
included determination of 31 of the proposed indicators.  
   The choice of units has been a difficult issue for some of the indicators. Percentages are a 
reasonable choice for several of the indicators, but in particular for some of the economic 
indicators it was found that absolute values give a better understanding of the performance. 
When percentages are used to express these indicators, the result depends on the reference 
value used. Large absolute differences may be hidden by this and small absolute differences 
exaggerated.



                                                 Rural Electrification Sustainability Indicators                                        14 
- Manual for Field Workers 

                  
  

 

7. References 
 
Hansson S.O. (2003). Konsten att vara vetenskaplig. Filosofienheten, KTH. Stockholm. Sweden. 
 
Heuberger R et al. (2003). CDM Projects under the Kyoto Protocol of the UNFCCC: A Method for Sustainable 
Development Assessment and Application in South Africa. Institute of Environmental Physics, Energy & 
Climate. Swiss Federal Institute of Technology. Zurich, Schweiz 
 
IAEA et al. (2005). Energy Indicators for Sustainable Development: guidelines and methodologies. ISBN 92-0-
116204-9. Vienna. Austria 
 
Ilskog, E. (2008). Indicators for Assessment of Rural Electrification – An Approach for the Comparison of 
Apples and Pears. Energy Policy doi:10.1016/j.enpol.2008.03.023. Accepted for publication. 
 
Ilskog E, Kjellström B. (2008). And Then They Lived Sustainably Ever After? - Assessment of Rural 
Electrification Cases by Means of Indicators.  
Energy Policy doi:10.1016/j.enpol.2008.03.022. Accepted for publication. 
 
National Bureau of Statistics Tanzania. (2002)(a). Household Budget Survey 2000/01. Dar es Salaam, Tanzania. 
 
Pelto, P. (1970). Anthropological Research, the Structure of Inquiry. University of Connecticut. USA. 
 
UN. (2001). Indicators of Sustainable Development: Guidelines and Methodologies. 
www.un/org/esa/sustdev/publications/indisd-mg2001.pdf. New York, USA  
 
UN (2005). United Nations Division for Sustainable Development. Expert Group Meeting on Indicators of 
Sustainable Development, New York, 13-15 December 2005. UNDSD/EGM/ISD/2005/CRP.1 
www.un.org/esa/sustdev/natlinfo/indicators/egmIndicators/crp1.pdf. New York, USA. 
 
UN (1948). Universal Declaration on Human Rights. General Assembly resolution 217 A (III). 
http://www.un.org/Overview/rights.html 
 


