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A. Introduction and Rationale 
 
1. The Independent Evaluation Department (IED) is conducting a Sector-wide Evaluation on 
the Asian Development Bank (ADB) Support for the Energy Sector Policy and Program.1 The 
purpose of the evaluation is to assess ADB’s 2009 energy policy2 and energy-related activities 
approved from 2009 to 2018, and to provide guidance for more effective support in the future. 
The evaluation will cover 287 sovereign loans and grants, 469 technical assistance projects and 
127 nonsovereign operations approved during 2009 to 2018. 

 
2. To support the sector-wide evaluation, IED will conduct a Systematic Review on the 
Impact of Access to Electricity on Household Welfare. The systematic review will provide 
additional information on what the existing publications say about the impact of access to 
electricity. Most of ADB’s investment in the energy sector is focused on expanding access to 
electricity, mainly through power transmission and distribution projects, which accounts for 43% 
of ADB energy operations, and various off-grid electricity projects. 

 
3. While it is widely accepted that increased access to electricity has benefited households, 
especially the low- and medium-income ones, research showing the causal effect of the 
interventions is still limited, although growing. Most studies suffer from selection bias problems or 
unverified assumptions about how people and market behave. For example, households would 
switch from traditional sources of energy for cooking and heating (such as fuelwood, charcoal, or 
kerosene) to the more sophisticated ones whenever available. Similarly, electricity access is also 
expected to lead to the consumption of electrical devices. Better indoor lighting will increase 
children’s studying time at home. Household electronic appliances (such as electronic cooker or 
cleaner) will reduce time to do domestic works. Access to information devices such as radio, 
television and internet will also improve household’s access to productivity and services. In 
practice, benefits from accessing more electronic devices and appliances may be partially offset 
by the costs. Children may spend more time watching television instead of studying at night; 
access to information provided by the internet may not be translated into more labor income. 

 
4. A growing body of impact studies has shown that access to electricity programs in 
developing countries has brought mixed effects. Understanding what works and doesn’t is 
important for policy planning and decision making. At the same time, there are important evidence 
gaps that future studies can address. 

 
                                                           
1  IED. 2019. Evaluation Approach Paper Evaluation of ADB’s Energy Policy of 2009 and Energy Program 2009-2018. 

Manila. 
2  ADB. 2009. Energy Policy. Manila. 
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5. The objectives of this systematic review are:  
(i) To map the existing evidence–and lack of thereof–on the impact of the on- and off-

grid access to electricity programs in the developing countries; and  
(ii) To provide the synthesis of evidence on the impacts of the on- and off-grid access 

to electricity programs, given the existing literature. 
 

B. Previous Systematic Reviews on the Energy Sector 
 

6. To date, there have been several systematic reviews on energy interventions in general. 
Some of the most relevant ones are cited here and classified under four categories.  

 
(i) Studies evaluating the impacts of energy interventions on household welfare 

  
7. A publication by ADB’s Economic Research and Cooperation Department focuses 
particularly on impact evaluation studies.3 The search process led to 85 completed studies 
qualified as methodologically rigorous impact evaluations, which fall broadly into four categories: 
(i) impact of electrification, both in the urban and rural areas, as well as on- and off-grid  
(57 studies); (ii) impact of energy efficiency programs (12 studies); (iii) impact of electricity sector 
reforms (16 studies); and (iv) other types of impact evaluations (2 studies). The study found a 
positive impact of electrification on children’s study time at home and school enrollment, 
consistent with World Bank’s Independent Evaluation Group’s (IEG) findings. It also found positive 
impacts on female labor force participation, and girl’s years of schooling and school attendance. 
The impact of electrification on households’ welfare is heterogenous, ranging from a drop-in 
income to more than 100% increase in income. While the impact of electrification has been well-
documented, the study found significant coverage gaps outside of electricity sub-sector.  
 
8. IEG evaluation on electricity involved a systematic review on “access to electricity for 
improving health, education and welfare Iow- and middle-income countries”.4 From an initial 
15,339 papers on the subject, the study identified 32 unique studies to be reviewed, plus another 
19 linked studies. The study looked at the impact of electrification on education, health and 
household welfare. Similar to ADB’s findings (para. 7, footnote 3), the study found evidence that 
electricity access has positive impact on educational achievements, as measured by increased 
children’s study time at home, years of schooling, and school enrollment. However, the impact on 
household income, hours of work, leisure, women empowerment is negligible. Only two studies 
in the systematic review looked at health impacts, which showed that access to electricity has 
reduced the incidence of cough, respiratory problems, eye irritation, and headache. 
 
9. The Swedish Expert Group for Aid Studies conducted a systematic review on the impacts 
of household energy interventions.5  This study was a follow up on an earlier World Bank Working 
Paper, which focused on the impact on gender at the household level.6  The study found 80 
                                                           
3 ADB. 2019. Impact Evaluation of Energy Interventions: A Review of Evidence. Manila. URL 

https://www.adb.org/publications/impact-evaluation-energy-interventions  
4  IEG. 2017. World Bank Group Support to Electricity Access, FY2000-2014: An Independent Evaluation. Washington, 

D.C. URL https://ieg.worldbankgroup.org/evaluations/world-bank-group-support-electricity-access  
5  Kohlin, G. et al. 2015. In Search of Double Dividends from Climate Change Interventions: Evidence from Forest 

Conservation and Households Energy Transition. Stockholm: Expertgruppen for Bistandsalays. URL 
https://eba.se/rapporter/in-search-of-double-dividends-from-climate-change-interventions-evidence-from-forest-
conservation-and-household-energy-transitions/3226/  

6  Kohlin, G. et al. 2011. “Energy, Gender and Development What are the Linkages? Where is the Evidence?” World 
Bank Policy Research Working Paper No. 5800. Washington, D.C. URL 
https://elibrary.worldbank.org/doi/pdf/10.1596/1813-9450-5800  

 

https://www.adb.org/publications/impact-evaluation-energy-interventions
https://ieg.worldbankgroup.org/evaluations/world-bank-group-support-electricity-access
https://eba.se/rapporter/in-search-of-double-dividends-from-climate-change-interventions-evidence-from-forest-conservation-and-household-energy-transitions/3226/
https://eba.se/rapporter/in-search-of-double-dividends-from-climate-change-interventions-evidence-from-forest-conservation-and-household-energy-transitions/3226/
https://elibrary.worldbank.org/doi/pdf/10.1596/1813-9450-5800
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papers that generated 100 evaluations on the impacts of energy interventions. Almost half of the 
papers focused on the provision of improved biomass cookstoves; a quarter focused on other 
improved cookstoves such as liquefied petroleum gas and biogas, 15% of papers looked at rural 
electrification, and 10% looked at other advanced energy services (gas, wind or solar power). 
While the evidence that electricity and advanced energy services deliver health and income 
benefits is robust, there is weaker evidence that improved cookstoves deliver positive outcomes 
in improving health and household income.  

 
10. The Policy and Operations Division of the Netherlands Ministry of Foreign Affairs 
conducted a systematic review on household interventions in providing access to renewable 
energy in the developing countries.7 The study focuses on three type of interventions: improved 
stoves, biogas and electricity. The outcomes evaluated are household income and expenditure, 
health variables, socio-economic (time savings, safety, study hours and school performance, and 
the use of communication devices), and carbon dioxide emissions. The study also looked at 
sustainability at the household and private sector levels. The study reviewed 66 quantitative and 
qualitative reports. Most of the studies are in African countries, given the type of intervention. The 
study concludes that both improved cookstoves (ICS) and electricity have a positive impact on 
the household’s health environment, measured by the reduction in the indoor carbon monoxide 
and particular matter levels.  However, the impact on time savings is uncertain. Access to 
electricity has led to greater use of communication devices (TV, radio, mobile phones and the 
internet). In the short-term, ICS and electrification opened up new economic activities at the local 
level. However, the impacts on household income are modest, and many of the new initiatives do 
not last long, due to undefined and isolated markets, lack of purchasing power and rural 
infrastructure.  

 
(ii) Studies looking at the determinants or household characteristics that leads 

to adoption of an intervention 
 

11. A study supported by the Evidence for Policy and Practice Information and Co-ordinating 
Centre looked at the factors influencing the large-scale uptake of cleaner and more efficient 
energy technologies at the household level.8 The study found 57 quantitative and qualitative 
studies on improved cookstoves, 12 studies on liquefied petroleum gas, 17 studies on biogas, 9 
studies on solar cookers, and 6 studies on alcohol fuels. Instead of looking at the impacts, the 
studies explored what are the factors explaining households’ decision to switch to a certain energy 
source. The study fails to identify a small number of critical factors affecting households to switch 
to more advanced energy technologies. Instead, a long list of variables was found as important, 
depends on the specific type of technology or energy source. However, the fixed, one-off cost of 
switching (cost of the alternative energy technology and simplicity of design) is perceived as more 
important determinant, rather than long-run variable cost (cheaper fuel) or environmental benefits.   
 
12. Lewis and Pattanayak (2012) conducted a systematic review on improved fuels and 
cookstoves.9 They reviewed 32 studies to identify the characteristics of households adopting 

                                                           
7  IOB. 2013. Renewable Energy. Access and Impact. A systematic literature review of the impact on livelihoods of 

interventions providing access to renewable energy in developing countries. The Hague. URL 
https://www.government.nl/documents/reports/2013/03/01/iob-study-renewable-energy-access-and-impact  

8  Puzzolo, E. et al. 2013. Factors influencing the large-scale uptake by households of cleaner and more efficient 
household energy technologies. Liverpool: EPPI-Centre. URL https://www.cleancookingalliance.org/binary-
data/RESOURCE/file/000/000/319-1.pdf  

9  Lewis, J.J., and Pattanayak, S.K. 2012. Who adopts improved fuels and cookstoves? A systematic review. 
Environment and Health Perspective 120(5):637-45.  

 

https://www.government.nl/documents/reports/2013/03/01/iob-study-renewable-energy-access-and-impact
https://www.cleancookingalliance.org/binary-data/RESOURCE/file/000/000/319-1.pdf
https://www.cleancookingalliance.org/binary-data/RESOURCE/file/000/000/319-1.pdf
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improved fuels and cookstoves. The study also finds that fuel availability and prices were not the 
main factors for household in switching to ICS or cleaner fuel technologies. Urban and higher-
income households, as well as higher-educated household heads are more likely to switch, 
indicating the willingness to pay for the associated switching costs. 

 
(iii) Studies looking at governance/reform 

 
13. The International Initiative for Impact Evaluation (3ie) published a systematic review 
looking at the effects and mechanisms of market-based reforms on access to electricity.10 They 
looked at five intervention types: (i) privatization, (ii) liberalization, (iii) private sector involvement,  
(iv) regulation; and (v) composite reform. The outcomes to analyze were efficiency, labor force, 
supply and investment, quality, tariff and costs, and household welfare. The study includes 26 
quantitative and 34 qualitative studies. The qualitative synthesis showed that there are weak 
indications that either public or private ownership plays less of a role than other market-based 
interventions, and that regulation can show mixed results depending on how it is designed as part 
of a broader reform agenda. The quantitative synthesis, on the other hand, found heterogenous 
results across studies reviewed, revealing the complexity of the market-based reforms. 
 
14. A paper by Devkar et al looked at the impact of private sector participation on access and 
quality in provision of electricity, telecom and water services.11 The study reviewed 133 studies 
on electricity, focusing on product quality and service quality. The synthesis finding from the study 
indicates that (i) there are trade-offs between different policy objectives; (ii) private sector 
participation should be accompanied by appropriate regulation, sector reform, and institutional 
changes; (iii) without specific measures targeting the areas, rural and poor areas can be adversely 
affected by giving more access to private sector participation; and (iv) short-term focus could 
dominate long-term investment for network expansion and improvement, unless the reforms are 
properly designed. 

 
(iv) Other systematic reviews 

 
15. There are other systematic reviews on the energy sector, although they are concerned 
with much more specific issues, or covered smaller number of publications. In a study examining 
the political determinants of renewable energy policies12, the authors showed that more 
democratic countries tend to increase investment in renewable energy. Meanwhile, higher share 
of energy-dependent industries in the country’s GDP will reduce the renewable energy 
investment, reflecting the greater lobbying power. Other studies include the application of 
renewable energy to social housing,13 and the role of renewable energy on tourism.14 
 
 
 
 
                                                           
10 Bensch, G. et al (2016). Effects and mechanisms of market-based reforms on access to electricity in developing 

countries: a systematic review. New Delhi: International Initiative for Impact Evaluation (3ie). URL 
https://www.3ieimpact.org/sites/default/files/2017-11/sr31-market-research.pdf  

11  Devkar, G. et al. 2013. "Impact of Private Sector Participation on access and quality in provision of electricity, telecom 
and water services in developing countries: A systematic review." Utilities Policy 27(C): 65-81. 

12 Sequiera. T.N., and Santos, M. 2018. “Renewable energy and politics: A systematic review and new evidence.” 
Journal of Cleaner Production 192. 

13  McCabe, A., Pojani, D., and van Groenou, A.B. 2018. “The application of renewable energy to social housing: A 
systematic review”. Energy Policy (114). 

14  Ásványi, K., Juhász-Dóra, K., Jászberényi, M., and Michalkó, G. “Literature Review of Renewable Energy in the 
Tourism Industry”. Journal of Environmental Management & Tourism 8(2): 476-491. 

https://www.3ieimpact.org/sites/default/files/2017-11/sr31-market-research.pdf
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C. The Justification for Choosing the Scope of the Systematic Review 
 
16. IED’s energy sector evaluation approach paper mentions three areas of outcome of the 
energy interventions: i) expanded access to energy, ii) improved energy efficiency and the use of 
renewable energy, and iii) efficient and viable energy sector (Appendix 1). From the review of 
existing literature in Section B, we can assess the opportunity and value for doing a systematic 
review on each of the outcome areas. The preliminary findings are: 
 

(i) The impact of electrification has been intensively studied but still has some 
room to explore. Most of the literature on the development impact of the energy 
sector concerns the expanded access to energy concern with electrification. 
Electrification – in particular power transmission and distribution – is also the 
largest subsector in the ADB portfolio, which accounts 43% of ADB energy 
portfolio. ADB (footnote 3) and IEG (footnote 4) have recently conducted 
systematic reviews on the impact of electrification. However, ADB’s work included 
only rigorous impact evaluation studies in its search. Furthermore, both systematic 
reviews do not separate the analysis between on-grid and off-grid (such as solar 
home systems or micro-hydro power) interventions. Separate analyses for off-grid 
electrification, which would be the proxy for transmission and distribution 
investments, could provide valuable insights. 
 

(ii) The literature on renewable energy and energy efficiency is dominated by 
the impact of improved cookstoves. Renewable energy is the third largest 
subsector in terms of ADB portfolio (13%), while energy efficiency and 
conservation is the fourth largest sector (11%). Systematic reviews on this topic 
has been conducted by Swedish Expert Group for Aid Studies (footnote 5), Policy 
and Operations Division (footnote 7). However, the literature covered by the two 
studies was skewed towards the impact of ICS, an area where ADB invests very 
little. The geographical coverage of the studies skewed towards the African 
countries (studies in Asian countries were dominated by India and Bangladesh). 
Focusing the review on the access to biofuel or gas power may provide a value 
added; however, ADB (footnote 3) has indicated that the knowledge gap in this 
area is still big since there are only a few available studies. 
 

(iii) Existing studies exploring the topic of energy policy, reform and governance 
are limited. Moreover, the area encompasses a relatively wide array of issues of 
reform. The ADB publication in footnote 3 has already pointed out that there are 
too few studies looking at the impact of the promotion of energy efficiency, 
development of clean energy, governance and policy (e.g. tariff, incentives, supply 
improvement, grid efficiency, and non-electricity energy infrastructure).  

 
17. Given the above consideration, there is still value in examining the impact on the access 
to electricity as the scope of the systematic review. To differentiate with the other systematic 
reviews, IED would separate the on- and off-grid electrification interventions.  
 
D. Systematic Review Method and Approach 
 
18. Definition. A systematic review is the process of identifying, synthesizing and assessing 
all available studies/evidence, to generate a robust, empirically derived answer to a focused 
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research question.15 Because they look systematically across the evidence base being reviewed 
to see what works and why, systematic reviews are more reliable for decision-making than single 
studies or looking at study results in an ad hoc way.16 A systematic review uses explicit and 
transparent procedures to identify all available research evidence. The method also applies clear 
inclusion and exclusion criteria, an explicit search strategy and systematic procedures for data 
extraction, and critical appraisal and analysis of included studies to ensure that systematic 
reviews are reliable and replicable.  
 

(i) Procedure 
 

19. The first step for systematic review is to define the evaluation scope using the population, 
intervention, comparator and outcome (PICO) approach:17 
 

(i) Population. The systematic review will consider relevant studies from the low- and 
medium-income countries, not limited to a specific region. 

(ii) Intervention. The systematic review will focus on interventions that provide or 
expand the household access to electricity. 

(iii) Comparator. The evaluation will compare the on- and off- grid interventions. 
Whenever applicable, the evaluation will compare the results between Asia and 
other regions, low- and high-income countries. 

(iv) Outcomes of interest. The systematic review will look at the following socio-
economic outcomes measures: (i) improved health indicators (incident of 
diseases, indoor pollutants), (ii) improved education measures (children studying 
time at home, school enrollment, school completion, grades), (iii) increased 
household time for employment, and (iv) increased household income (or 
consumption as a proxy). 

 
20. The second step involves defining the search protocol to set the inclusion and exclusion 
criteria of the studies to be reviewed. Study inclusion criteria will depend on the size and 
characteristics of the available literature on the topic and will be an iterative task. In the third step, 
based on the studies included after the screening, a systematic search will be conducted.  

 
21. The next two steps will involve tasks specific to produce the final systematic review. The 
studies will be screened further to select the relevant and comparable ones based on the specific 
outcomes of interests. The final step will be a meta-analysis to synthesize the evidence. 
 

(ii) Theory of Change 
 
22. The systematic review will use the theory of change based on the PICO approach 
described in para. 19, which is illustrated in Figure 1. This theory of change is different from the 
theory of change used in the IED energy sector evaluation (footnote 1, presented in the Appendix 
1) and ADB’s impact evaluation publication (footnote 3), which cover all energy subsectors.  
 

                                                           
15 Mallett, R. et al. 2012.  The benefits and challenges of using systematic reviews in international development 

research, Journal of Development Effectiveness, 4:3, 445-455 
16  The International Inititiative for Impact Evaluation (3ie). “What is a systematic review?” http://www.3ieimpact.org/our-

expertise/synthesis  
17 Higgins, J.P.T., and Green, S. (eds.). 2011. Cochrane handbook for systematic reviews of intervention. URL 

http://handbook.cochrane.org.  

http://www.3ieimpact.org/our-expertise/synthesis
http://www.3ieimpact.org/our-expertise/synthesis
http://handbook.cochrane.org/
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Figure 1. Theory of Change  

 
Source: adapted from IED. 2019. Evaluation Approach Paper Evaluation of ADB’s Energy Policy of 2009 and Energy Program 
2009-2018. Manila, and ADB. 2019. Impact Evaluation of Energy Interventions: A Review of Evidence. Manila. URL  

 
23. The theory of change illustrated in Figure 1 presents the logic model that links the inputs, 
outputs, outcomes and impact. As mentioned in para. 21(b) earlier, the systematic review   
evaluation is interested in the interventions aiming to provide or expand the access to electricity. 
We hypothesize households will switch from polluting source of energy (such as kerosene or 
woodfire), hence reducing indoor pollution. They will also be able to control indoor temperature 
by using electricity for heating or cooling appliances. With electricity, indoor lighting will improve, 
hence children will have more time to study in the evening.  Increased access and use of 
information and communication technologies (radio, television, as well as computer or 
smartphone) will enable household members to access more knowledge and information, 
including the information on business and employment opportunities. Household electrical 
appliances (such as electric cooker or washing machines) will reduce the time needed to do 
domestic works. The benefit for households will be improved health, education, and more time for 
productive employment (meaning greater household income). At the same time, access to 
entertainment and reduced time for domestic works will also be translated into more leisure 
activities, which could take up the time allocated for studying or employment.  

 
(iii) Source of Publication Search 

 
24. Building upon the efforts started by the ADB forthcoming report, this evaluation will carry 
out a search for publications from the following sources, but not exclusive to: (i) 3ie repository;  
(ii) EconLit and JStor database; (iii) Google Scholar; (v) snowball searches of reference lists of 
studies; and (v) websites of development partners and research institutions 
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E. Resource Requirements 
 

25. The systematic review will be undertaken by an evaluation team led by Ari Perdana, 
Evaluation Specialist, to be supported by Sergio Villena, Evaluation Officer, and Christine Grace 
Marvilla, Evaluation Assistant. Maya Vijayaraghavan, Senior Evaluation Specialist will provide 
IED comments. David Raitzer, Economist from the Economic Research and Regional 
Cooperation Department will be the peer reviewer, along with external experts. 

 
26. The systematic review will be conducted under a partnership with a research institution 
with a solid track record on systematic review. The research institution will provide the resources 
consisting of: (i) a principal researcher/search specialist, (ii) a synthesis method expert, (iii) an 
energy sector specialist; and (iiv) two research assistants/statisticians. The terms of reference for 
the research institution partner are in Supplementary Appendix 1. 

 
27. The cost estimate for this evaluation excluding IED staff expenses is $124,775 
(Supplementary Appendix 2). The evaluation is included in IED’s 2016–2018 work program under 
TA9696: Selected Evaluation Studies and Outreach for 2019-2020 (Subproject 3). 
 
F. Proposed Schedule 

 
28. The evaluation schedule will align with the timeline of IED Sector-Wide Evaluation, which 
is expected to be circulated to the Board in June 2020. The systematic review’s first output will be 
available in January 2020 and will be included in the Sector-wide Evaluation.  

 
29. The following schedule is proposed:  
 
 

Activity/Milestone Target Date 

Approval of evaluation approach paper IV July 2019 
Selection of research institution partner II September 2019 
Production of systematic review III September–I December 2019 
IED management review meeting (sector-wide evaluation) II December 2019 
Interdepartmental circulation (sector-wide evaluation) II January 2020 
Final systematic review report II February 2020 

 
 
Appendix: 
1. The Theory of Change for IED’s Energy Sector Evaluation 
 

Supplementary Appendixes (available upon request) 

1. Terms of References 
2. Cost Estimates   
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Appendix 1. The Theory of Change for IED’s Energy Sector Evaluation

ADB = Asian Development Bank, CAREC = Central Asia Regional Economic Cooperation, CE = conventional energy, DMC = developing member country, EE = energy efficiency, GMS = 
Greater Mekong Subregion, MDG = Millennium Development Goal, RE = renewable energy, SASEC = South Asia Subregional Economic Cooperation, T&D = transmission and distribution. 
a  Energy services refer to grid electricity, off-grid electricity, heating, cooking fuel. 
b Includes the multipronged clean energy program that seeks to (i) increase regional energy efficiency in energy, transport, and urban sectors; (ii) adopt renewable energy sources, and (iii) 

improve access to energy for the poor and remote regions. Also included are initiatives for Carbon Capture and Storage, Energy for All Initiatives, Asia Solar Energy Initiative, Quantum 
Leap in Wind, Small Wind Initiative, Low Carbon Technology Exchange, Asia Climate Change, and Clean Energy Venture Capital Initiative. Additionally, ADB has a Carbon Market Program, 
its three components being Carbon Funds, Technical Support Facility, and the Credit Marketing Facility.  

c  MDGs, Kyoto, and other various multilateral economic, social, and environmental agreements. 
d  CAREC, GMS, SASEC, and other various regional economic, social, and environmental agreements. 
Source: Asian Development Bank (Independent Evaluation Department). 


