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BACKGROUND

The Problem, Condition or Issue

The International Energy Agency (IEA) estimates that more than 1.3 billion people (or about
one-sixth of the world’s population) are still without access to electricity, while another 1
billion have unreliable access (International Energy Agency [IEA], 2013). The global
population without access to electricity is concentrated in Sub-Saharan Africa, South Asia,
and to a lesser extent in East Asia and the Pacific (IEA, 2013). Combined, the Sub-Saharan
Africa and South Asia regions account for more than 80 per cent of all people worldwide
lacking electricity access (IEA, 2013). Electrification rates vary widely between rural and
urban areas. The massive gains in global access to electricity over the last two decades have
primarily been in urban areas. Over 80 per cent of the global population without access to
electricity are concentrated in rural areas; for example, in Sub-Saharan Africa the rural
electrification rate is just 14 per cent, compared with 60 per cent in urban areas (IEA, 2013).
Expansion of coverage through grid extension in rural areas is challenging. Large numbers of
people remain unconnected because of the high costs of grid extension. Grid expansion costs
are generally high in rural areas because rural areas are characterised by low population
density. This implies that electricity distribution costs must be spread over fewer numbers of
households, thus resulting in high unit costs per household. Off-grid options are now
available in many countries as transitional alternatives to grid-based electricity — often at a
lower cost than conventional technologies. For low-demand users in geographically remote
areas, these options could potentially serve as long-term solutions as well. Costs for off-grid
technologies have come down significantly over recent years, stimulating a growing market
for small rural energy service companies. Hundreds of companies and other organisations
now produce and distribute these systems, which have been introduced in practically all
countries of the world.

Even where electricity is within reach, inability to pay is a significant barrier for many
households. High grid-connection costs (which can be as much as $250 even when
subsidised) and electricity prices (for on-going consumption) constrain energy use among
households that cannot afford them. Bernard (2012) reviewed a number of studies and found
that within grid-electrified villages, connection rates were 12 per cent in Botswana, 39 per
cent in Ethiopia, and 30 per cent in Senegal. Low connection rates are particularly prevalent
among poorer households. Heltberg (2003) found that less than five per cent of the
households in the lowest income quintile in Ghana and South Africa have access to
electricity, while it is 50 per cent for the highest quintile. The high initial investment cost of
technologies such as solar systems is also a major barrier for rapid deployment of off-grid
solutions in rural electrification. A recent study of off-grid technologies in Kenya found that
only five per cent of households with access to solar kits purchased one (Jacobson, 2007).
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In addition to the population that does not have access to electricity, up to a billion people,
especially in developing countries, are subject to unreliable and low quality grid supplies,
resulting in short- or long-term power outages in an area. In many developing countries,
grid-connected electricity provided by utility companies suffers from frequent breakdowns
(resulting in irregular power supply), and problems of quality (resulting in low or fluctuating
voltage; that is, brownout). An irregular power supply may mean momentary loss of power
or blackouts (that is, total loss of power) that may last from a few minutes to several weeks.
Both interruptions in service and irregular voltage in an electrical power supply can cause
poor performance of equipment or even incorrect operation. In addition, power is often
supplied only at odd hours (such as midnight or midday), when the need for electricity is
minimal.

Problems with the reliability of decentralised systems also threatens the viability of many
off-grid projects to provide electricity. A literature review by Nieuwenhout et al. (2001)
showed how inadequate service infrastructure and organisational and technical problems
raised doubts about the effectiveness and suitability of off-grid solutions for rural
development. It highlighted the problem of poorly designed systems and insufficient after-
sales support and technical assistance, suggesting that neglect of maintenance and service
requirements (for example, only low quality replacement components that are often not fully
compatible with the system) may lead to frequent failures and user dissatisfaction that, in
turn reduce motivation to continue repayment of fees to comply with rental or purchase
agreements.

Electrification provides power for domestic uses (lighting, cooking, TV, radio,
communication) productive uses (for example, water pumping, fencing, cooling, mills,
sewing machines, and so forth) and public uses (for example, schools, health facilities, police
stations). Those who lack access to electricity rely on traditional biomass sources, such as
firewood, charcoal, manure and crop residues. The largest populations that rely on
traditional biomass for energy are in the developing regions of Asia, with 836 million in
India alone (IEA, 2013). Such sources of energy are often time-consuming to collect and, as
they emit harmful indoor air pollutants when burned, can be detrimental to health. Other
sources of energy used in the absence of electrification, such as candles, kerosene and
batteries, are often expensive to purchase. Studies have shown that poor households end up
paying a higher share of their income for energy consumption. For example, the Energy
Sector Management Assistance Program [ESMAP] (2003) study in the Philippines reported
that poor households appear willing to pay large amounts for the energy sources they use in
the absence of electrification. Bernard (2012) reports that energy expenditure is about four
per cent of total expenditure of the poorest rural households in Ghana, seven per cent in
South Africa, 10 per cent in Ethiopia and 15 per cent in Uganda. Illegal and secondary
connections, which serve a significant proportion of the population in many countries, also
pose a major safety hazard, as well as lost revenues to utility companies.
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The Intervention

The focus of this review is the expansion of access to electricity in developing countries. As
there is no universally accepted definition of “access”, developing an appropriate definition
was a challenge. Doing so is important, however, as the definition will influence the types of
interventions that we are interested in.

The aim in this review is to capture the multi-faceted, multi-tier nature of “electricity access”.
Therefore our definition:

¢ Goes beyond a household focus (that equates access to electricity with the availability of
an electricity connection at home or the use of electricity for lighting) to include
productive and community access to electricity.

e Includes access to off-grid and mini-grid solutions as well as access to grid-based
electricity.

e Recognises that access is not only about having an electricity connection, but also about
electricity supply problems, including irregular services, breakdowns, and problems of
quality, as well as affordability issues and legality of supply.

This definition of “access to electricity” will be reflected in the types of interventions that
meet the criteria for the review. We envisage three broad types of interventions:

o Interventions which increase electricity coverage through provision of the
physical means of accessing electricity

o Interventions which enhance electricity quality or reliability
o Interventions which incentivise and support consumer access

The main categories of intervention are detailed in Table 1 (see methods section for further
information on eligible interventions).

Table 1: Intervention categories (types of intervention /intervention components)

Category Examples
Infrastructure:
Interventions which provide the physical e New transmission lines
means of accessing electricity e New energy solutions (for example, micro-
grids)
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Category

Examples

Interventions which improve system
quality or reliability

Legal and regulatory frameworks / policies
e Privatisation

e Standards reform (for example, relating to
design of micro-grid systems)

Interventions which incentivise and
support consumer access

Financial resources

e Loans (for example, micro-credit
programmes)

e Subsidies (for example, government
subsidies to cover costs of installation of solar
panels)

e Credit schemes (for example, fee-for-service
model)

e Grants

e Tariff reform
Awareness raising

e Marketing campaigns

¢ Promotion activities
Technical resources

¢ Training

¢ Support

How the Intervention Might Work

A review seeking studies investigating relationships between energy, welfare and gender

captured predominantly observational studies with population samples sufficiently large to

support multivariate regression for controlling potential confounders (Kohlin, Sills,

Pattanayak, & Wilfong, 2011). The authors summarised desired outcomes from

electrification as longer working days, better access to information, better and safer lighting,

greater efficiency in domestic and caring responsibilities and expanded opportunities for

income generation. Their putative pathway between household electrification were drawn

from the literature but supported by few robust studies of impact:

In general, light and TV are the first common uses of electricity, accounting

for at least 80% of rural electricity consumption... Electricity displaces

more expensive candles and kerosene lamps, thereby reducing indoor air

pollution and fire and burn risk, and providing higher quality light.

Lighting and television help improve access to information, the ability to
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study, and extend the effective working day. Lightly also improves the
productivity of many household activities.

Kohlin et al. (2011) also found observational studies addressing electrification of
communities. These indicated potential positive effects through better schools (where
teachers are less absent and spend more time planning lesson), better health care (through
refrigerated storage), better security (for example, with street lighting), greater social capital
(through lighting for evening gatherings), employment opportunities associated with the
generation and transmission of electricity and other economic opportunities (for example
through improved communication with the market and processing or storage facilities).
Lastly, wider environmental impacts may result from reduced deforestation and more or less
pollution, depending on how the electricity is generated.

This literature also suggested differential gender impact:

Providing electricity to communities and homes and motor power for tasks that are typically
considered women’s work can promote gender equality, women’s empowerment, and
women’s and girl’s access to education, health care and employment, although sustainability
and scaling up face additional difficulties. Kohlin et al. (2011) identified household studies
that associated electrification with: reduced time spent by women collecting firewood and
water; disproportionate increases in female employment, possibly by freeing women from
time consuming domestic tasks such as cooking; and even greater impacts when
accompanied by social marketing, finance schemes for appliances, or enterprise schemes for
women to access electricity services. The review authors were convinced by studies of rural
electrification demonstrating increased women’s work outside the home, especially for
younger women. Evidence of education and health benefits from electrification appear less
differentiated by gender, although fertility rates are lower in rural areas with consequent
benefits for women. Studies also implicate television as a route to women’s empowerment
possibly through exposure to role models of emancipated women in fictional TV dramas.

This gendered analysis Kohlin et al. (2011) and an earlier investigation of the welfare gains
associated with electricity access (Independent Evaluation Group [IEG], 2008) informed an
initial logic model. Figure 1 illustrates the final model employed to frame the current review.
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Figure 1: Causal Chain for Access to Electricity and Potential Outcomes
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In this model (read from left to right in figure 1), increased coverage of electricity generation
and transmission provides opportunities for communities to access electricity. Community
access to electricity improves temperature control (ambient temperature and refrigeration
for safer food), water supplies and lighting in public spaces and the use of mechanical and
information/ communication technology (ICT). Within these communities, household access
to electricity depends on affordability, which is determined by pricing, grants and subsidies.
Household access allows similar opportunities for temperature control, clean water, lighting,
labour saving devises and ICT. Electricity for cooking reduces the need for collecting fuel,
simultaneously saving time and human energy and reducing indoor air pollution. Better
lighting within communities and households reduces accidents and (fear of) crime. More
time, energy, lighting and ICT leads to better information access and education, public
services, employment opportunities and productivity. Taken together these improve human
rights. The overall result is better health and welfare. On a scale larger than households and
communities, increasing electrification has broader environmental impacts, changing
forestation, atmospheric carbon and climate change.

7 The Campbell Collaboration | www.campbellcollaboration.org

95U8017 SUOWWOD A1) 8|qeoljdde ay) Ag peusenob a1e sojoiLe VO ‘8sn Jo Se|nJ Joj AkeiqTauljuQ AS]IA UO (SUOTIPUCO-PUE-SWBIW0D" A8 1M AJeq1|Bul [U//:Sdny) SUORIPUOD pue swie 1 8y} 89S *[220z/ZT/60] Uo Alqisulluo Ae|Im ‘ssoines ARiqi 10N uopuoabe|jod AiseAn Aq YTz 10/200T 0T/10p/woo Ao 1M Alelq i puljuo//Sdiy Wwolj pepeojumod ‘T ‘STOZ ‘€08TTE8T



Why it is Important to do the Review

It is generally recognised that energy issues must be dealt with in order to alleviate poverty
in the developing world (Department for International Development [DFID], 2002; Sachs,
2005). Although energy is not one of the Millennium Development Goals (MDGs), the MDG
Summit considers it essential for achieving most of the goals. A growing number of
governments, Non-governmental Organisations (NGOs), international agencies, and
businesses are working to overcome energy poverty. Since 2002, the International Energy
Agency (IEA) has been focusing on the topic through the improvement of energy demand
and supply situations in developing countries, devoting a chapter to explain the roles of
energy for the development in its World Energy Outlook 2002 (IEA, 2002). In 2012, the
Sustainable Energy for All (SE4ALL) global initiative was launched by the Secretary-General
of the United Nations in partnership with the World Bank and the IEA to reach universal
energy access, improve energy efficiency, and increase the use of renewable energy by 2030.
The initiative was launched to coincide with the designation of 2012 as the International
Year of Sustainable Energy for All by the UN General Assembly. In the 1990s the World Bank
Group expanded the scope of its projects and adopted a new wave of rural electrification
projects that were carried through the following decade, with renewable energy as the choice
among off-grid options. This evolution was supported by a greater involvement of the private
sector, and the advent of the low carbon agenda at the global level. Moreover, power sector
privatisation and energy sector reform more broadly became the main focus of World Bank
Group projects, which then shifted from supporting state owned enterprises to unbundling
and power market development. The policy paper on power sector (World Bank, 1993)
governed the World Bank Group’s support during the 1990s. More recently, in 2012, the
World Bank Group became partner of the Sustainable Energy for All (SE4ALL) global
initiative launched with the Secretary-General of the United Nations and the IEA to reach
universal energy access, improve energy efficiency, and increase the use of renewable energy
by 2030. In July 2013, the World Bank Group outlined its future sector directions in the
document “Toward a Sustainable Energy Future for All”, containing a number of actions and
initiatives to improve electricity access (World Bank, 2013). To date, 68 developing country
governments have adopted formal targets for improving access to electricity. According to
the IEA, between 2010 and 2030 an average of $14 billion will be spent annually in
extending access to modern energy services (IEA, 2013).

The case for electricity as a promising way of improving socio-economic outcomes for people
in low- and middle-income countries (LMICs) is well documented in the available literature
(Khandker, Barnes, & Samad, 2012). Having access to electricity for domestic, productive
and public uses is considered important for a range of social development impacts, including
productivity, income, health, education, potable water and communication services (Barnes,
1988; Bose, 1993; Domdom, Abiad, & Pasimio, 2000; Fitzgerald, Barnes, & McGranaan,
1990; United Nations Development Programme [UNDP], 2005; World Bank, 2002). Whilst
there have been efforts to draw together this literature, there are no existing systematic
reviews which aim to systematically collect and statistically synthesise students on effects of
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electrification in LMICs on health, education and welfare outcomes. Existing reviews are
more limited in scope, and/or methodological rigour. In recent years, the World Bank has
initiated both impact studies and monitoring and evaluation of its own projects in this area.
A mid-1990s review of Bank experiences of rural electrification in Asia provided ‘generally
pessimistic’ findings (IEG, 1994). A more recent review sets out to examine whether progress
has been made since then (IEG, 2008). This study used some components of systematic
review in its portfolio assessment: it aimed to include all World Bank project documents, and
extracted data and reported results systematically. Moving beyond studies of electrification
projects funded by the World Bank, several traditional literature reviews based on non-
systematic searches exist (Bernard, 2012; Kohlin et al., 2011; Nieuwenhout et al., 2001). In
addition, several systematic reviews in this area have been conducted. A recent review
conducted for the Collaboration for Environmental Evidence (CEE) examined the impact of
investments in electricity on agricultural productivity; narrative synthesis was used to
combine studies (Knox, Daccache, & Hess, 2013). Although statistical meta-analysis was
used in the systematic review by Thillairajan, Mahalingam, & Deep (2013), the outcome of
interest was limited to ‘access to electricity’. Finally, a further study conducted for CEE
which systematically reviewed the literature on major barriers to increased use of modern
energy services and interventions to overcome these also used a narrative approach to
synthesis (Watson et al., 2012). These are problems that this systematic review aims to
remedy, thereby adding value to the existing body of research on this topic.

A related systematic review is also currently underway (Bensch, Munyehirwe, Peters, &
Sievert, 2014). This review is interested in the most effective mechanisms for achieving
universal access to electricity, with the primary outcome being increased access to electricity
measured by regional or national electrification rates. Ultimate welfare outcomes (poverty
reduction, economic growth, and so forth) are not the subject of this review.

None of these systematic reviews aim to systematically collect and statistically synthesise
studies on effects of electrification in LMICs on health, education and welfare outcomes.
Taking into account both these specific gaps in the evidence base and policymaker priorities
this review will build on the World Bank Group’s main energy evaluation study (IEG, 2008)
which focused on the fifteen year period spanning FY1999-2013, by updating and enhancing
the knowledge on the topic through a systematic review of relevant studies.

OBJECTIVES

The primary objective of this review is to critically analyse and synthesise the existing
evidence along the causal chain framework, linking interventions with intermediate
outcomes and final impacts. It will achieve this by answering the following questions:

e Review question no. 1: What is the impact of electricity access on health, education and
welfare in low- and middle-income countries?
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e Review question no. 2: What characteristics of participants (for example, gender) and
context (for example, rural or urban communities) appear to moderate effects?

METHODOLOGY

Criteria for including studies in the review
Types of study participants

The unit of observation/analysis may be individuals, households, community-based
organisations (for example, schools, health clinics, community centres) or commercial
enterprises (except those that build their own power transmission systems to access
electricity for their own use alone).

The study sample will be based in low- and middle-income countries, where low and middle
income is defined in accordance with the current World Bank classification.* Studies focusing
on people living in rural, peri-urban and/or urban areas will be eligible. Participants may be
any age, and there will be no restrictions by any other demographic characteristics.

Types of interventions

The focus of the review is on access to off-grid and mini-grid solutions as well as access to
grid-based electricity. Off-grid power may be supplied through two basic distribution
options: village mini-grids (serving tens or hundreds of users) and isolated systems (serving
just one or two users). It may be generated from a variety of resources: diesel, biomass, solar
(photovoltaic technologies), wind, small hydro-generators, or hybrid combinations of these.
Both private and public suppliers of electricity are eligible (for example, government-related
agencies, international/bilateral-donor support, banks, private companies, commercial
dealers, or NGOs). Delivery may be at a national, regional or local level.

We anticipate identifying the following broad types of intervention.

(a) Interventions which provide the physical means of accessing electricity,
including:

(i) Expanding coverage of the national (or regional) power transmission system to new areas
and communities, through:

e construction of new transmission lines;

e network densification measures.

1 Fiscal year 2013-2014, ending on June 30 2014; see http://data.worldbank.org/about/country-
classifications/country-and-lending-groups
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(ii) Expansion of off-grid, decentralised power provision (understood as power generation in
the village using locally available energy resources) to new areas and communities, in the
form of central grid, mini-grid, and stand-alone solutions, through:

¢ financial incentives (for private enterprises);
¢ donation of equipment (for example, by NGOs).

Eligible comparisons: no access to electricity (no coverage), an alternative means of
achieving expanded coverage, or comparison between different degrees of access/ levels of
coverage.

(b) Interventions which improve system reliability, including:
e Technical support designed to improve:

o Supply-side management of on-grid system efficiency (for example, use of energy
efficient equipment to increase generation and improve efficiency, and measures
to reduce transmission and distribution losses at the point before the consumer
meter). Such measures have the potential to: lower the cost of delivered energy to
customers; reduce service interruptions; and improve the quality of supply in
terms of voltage and frequency variations.

o Supply-side advance notification about on-grid service interruptions and service
restoration times;

o Supply-side post-installation maintenance and services (both on-grid and off-grid
systems);

o Supply-side improvement to quality of systems, installation and after-sales
services (off-grid systems).

¢ Legal and regulatory frameworks and policies:
o Standards reform (for example, relating to design of micro-grid systems)

o Improved standards for off-grid components and system designs (for example,
subject to their being eligible for inclusion in subsidised programmes).

Eligible comparisons: no intervention, an alternative intervention to improve reliability,
or comparison between different levels of reliability.

(c) Interventions which incentive and support consumer access, including:
¢ Financial resources that improve affordability:

o Tariff rationalisation (for example, introduction of time-use tariffs);
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o Introduction/expansion of consumer credit schemes/loans/subsidies;
o Rental (fee-for-service) schemes;

e Technical resources aimed at training and supporting consumers to maintain/repair and
manage/construct off-grid systems.

e Awareness raising campaigns and products that advertise and promote the (sustained)
use of new energy sources.

Eligible comparisons: no intervention, an alternative intervention to encourage/
maintain consumer use, or comparison between different levels of affordability.

Note: To be eligible for this review, studies must address access to electricity. We anticipate
identifying some studies that do not report details about how access to electricity was
enhanced; in other words, the authors provide little or no information about the intervention
under study. Such studies are eligible for the review. Also eligible for the review are studies
where different degrees of coverage, reliability, or affordability, are compared. An example
of this type of study is a recently published evaluation conducted in India (Rao, 2013). This
study aims to determine whether ‘better’ electricity supply increases household enterprise
income, and therefore compares households with different levels of supply. Identifying a
specific means of improving supply (such as an effective policy or programme) is not the
concern of the study.

Exclusions: Studies examining the following types of intervention are outside the scope of
the review:

¢ Interventions that are solely solar-powered appliances (for example, solar lamps, radios,
and calculators) as opposed to ‘solar energy generating systems’ that have the capacity to
produce electricity to power a number of different appliances (for example, solar-
powered photovoltaic (PV) panels) because solar-powered appliances do not represent
access to electricity.

Interventions providing/improving access to biofuels, although interventions which improve
access to electricity including electricity generated from biofuels are eligible.

Types of outcome measures

Studies will be eligible for review if they address outcomes for individuals, households,
community-based organisations (for example, schools, health clinics, community centres) or
micro, small or medium sized enterprises (MSMEs) in one or more of the domains of
primary outcomes detailed in Table 2. Some examples of measurable indicators for the
outcome constructs are indicated here, with a fuller list of expected outcome measures
provided in sections F, G and H of the coding tool detailed in Appendix 4.
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Table 2: Examples of intermediate and primary outcomes

Intermediate outcomes (examples Primary outcomes (examples of

e of relevant indicators) relevant indicators)
Temperature control Infant mortality rate
(ambient/refrigeration) Fertility levels

Health Water pumps/filtration Health knowledge
Usage of lighting — community spaces
Access to clean/safe water
Food safety levels
Usage of internet, TV, radio to access Test scores/ exams

Education information School enrolment rates
Lighting usage — community spaces No. of hours - children’s study time
Lighting usage - household
Usage of domestic labour saving devices Employment rate

Welfare Usage of industrial/ mechanical Firm-level productivity
equipment Volunteering levels

Time spent collecting fuel/ water

Studies will be excluded if they only report intermediate outcomes. We will collect data on all
relevant outcomes identified in the included studies, including any indicators not specified in
the protocol. We will indicate in the report those outcomes that were identified post hoc.
Secondary (intermediate) outcomes data will only be collected from studies also reporting
primary outcomes.

Types of study designs
Eligible research designs include the following:
A) Studies in which the authors use a control or comparison group, and in which:

e Participants were randomly assigned (using a process of random allocation, such as a
random number generation);

e A quasi-random method of assignment was used and pre-treatment equivalence
information is available regarding the nature of the group differences;

e Participants were non-randomly assigned but matched on pre-treatment outcomes
and/or time-invariant variables such as relevant demographic characteristics (using
observables, or propensity scores) and/or according to a cut-off on an ordinal or
continuous variable (regression discontinuity design);

e Participants were non-randomly assigned but statistical procedures were used to control
for differences between groups (for example, multiple regression analysis, difference-in-
differences methods, or instrumental variables regression).
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B) Studies using an interrupted time-series design with a minimum of three periods of data
collection before and after the intervention are eligible.

Notes: Studies using concurrent or historical control groups are eligible, providing other
criteria are met.2 Both prospective (ex-ante) and retrospective (ex-post) evaluation designs
are eligible, providing other criteria are met.3 Study designs involving the collection of
longitudinal data (baseline and post-test measurements) and those collecting cross-sectional
data (post-test) only are both eligible, providing other criteria are met. Since studies of
different design and conducted in different contexts and/or over different population groups
may well require different control variables, we will include studies that use multivariate
analysis regardless of types of control variable, providing other criteria are met.4

Studies will be excluded where they are based on non-randomly allocated or matched data
and do not employ an appropriate method of statistical analysis for causal identification.
Ineligible study designs therefore include:

e Single group, post-test only design.

e Single group, pre-test/post-test design (that is, where participants act as their own
controls).

e Non-equivalent comparison group design, with no additional controls (that is, design
involves use of non-random treatment and comparison groups, either concurrent or
historical, but does not employ an appropriate method of statistical analysis for causal
identification). Inappropriate methods include measurement of statistical association
between participation and outcomes, such as ANOVA or bivariate regression-based
studies without incorporation of additional control variables.

¢ Interrupted time-series with less than three periods of data collection both before and
after the intervention.

e Studies that attempt to predict the impact of an intervention using data simulation
techniques. Such ‘hypothetical’ studies are attempting to predict how something will
behave without actually testing it in the real world (that is, they are estimating
parameters that have not been measured from field data).

2 A historical control is chosen from a different group of individuals who were observed at some time in the past or
for whom data are available through records.

3 Prospective evaluations begin during the design phase of the intervention, with groups allocated before the
intervention occurs and followed up over time. Retrospective evaluations are usually conducted after the
implementation phase and exploit existing data (with treatment and comparison groups generated ex-post - i.e., after
the intervention has occurred).

4+ However, we will collect and report on whether the effect size estimate is adjusted or not, and code data on broad
types of covariates included (for example education, income, gender).
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Date, Language, and Form of Publication

For this review, the date of publication or reporting of the study must be 1994 or later, which
allows the accumulation of two decades of evidence. A search of 3ie’s Impact Evaluation
database, which includes regular systematic searches for studies, indicates the earliest
published impact evaluation study on electrification (in the context of schools) is from 1994,
and the vast majority published since 2000. Eligibility is restricted to studies published in
English due to time and resource constraint. Studies will be included regardless of their
medium of publication type (that is, we will not exclude specific forms of publication, such as
working papers, theses or dissertations).

Search strategy

A comprehensive search strategy will be used to search the international research literature
for qualifying studies. To reduce the omission of relevant studies and ensure our search is as
unbiased as possible, a wide range of sources will be used to capture both academic and
‘grey’ literature. Manual searching techniques will be used to supplement the electronic
searching of bibliographic databases and library catalogues. The search strategy includes
many sources with a specific focus on low- and middle-income countries.

Electronic searches of bibliographic databases and library catalogues

We will develop a comprehensive search strategy consisting of relevant search terms and
search electronic databases, including general social science databases and subject specific
data bases covering energy sector. Due to time constraints we will restrict ourselves to
English language databases.

The following major commercial electronic bibliographic databases will be searched:
e ASSIA (Applied Social Sciences Index and Abstracts) (ProQuest)

¢ ERIC (Education Resources Information Centre) (ProQuest)

e IBSS (International Bibliography of the Social Sciences) (ProQuest)

e Medline (ProQuest)

e Sociological Abstracts (ProQuest)

¢ Business Source Premier (EBSCO)

e Econlit (EBSCO)

e PsycINFO (EBSCO)
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e  Web of Science5

Specialist bibliographic databases and library catalogues will also be searched (see Appendix
1). For each bibliographic database, a tailored search query will be developed using
controlled vocabulary and/or free-text terms. A comprehensive list of terms related to the
main concept of this review (electrification) will be used in the search. Database thesauri,
where available, will be consulted to ensure that all relevant synonyms have been included,
and wildcards will be applied as appropriate. A publication year filter to identify studies
published since 1 January 1994 will be used.

The search query will be developed using a pilot test based on keywords identified from the
literature survey for the main energy report. A pilot test ensured that the search terms
captured relevant studies. Based on the pilot we modified the search string to fine tune the
search query. A search query for the ERIC database is presented in Appendix 2.

Other searches

Websites: The websites of relevant bilateral and multilateral organizations, including the
Inter-American Development Bank and Asian Development Bank, will be searched (see
Appendix 3 for full list).

Backward citation tracking: The bibliographic information contained within the reference
lists of included studies and relevant reviews will be scanned to identify studies that meet the
eligibility criteria. The following reviews will be searched in this way (Bernard, 2012;
Farrington & Welsh, 2002; Knox et al., 2013; Nieuwenhout et al., 2001; Thillairajan et al.,
2013; Watson et al., 2012). Any others identified during the course of the review will also be
searched.

Forward citation tracking: Studies that have cited the included studies since their
publication will be checked for relevance. Citation tracking will be performed through Web
of Knowledge and Google Scholar. All the hits from each citation search will be screened.

Personal contacts: Key researchers and organizations working in the field of energy access
and welfare (including authors of included studies and relevant ongoing research) will be
identified and contacted with a request for information about any potentially relevant
studies. These will include:

¢ Mike Toman, Research Manager, World Bank

e Shahidur R. Khandker, Lead Economist, World Bank

5 Core collection: Science Citation Index Expanded; Social Sciences Citation Index; Arts and Humanities Citation
Index; Conference Proceedings Citation Index (Science); Conference Proceedings Citation Index (Social Science
and Humanities)

16 The Campbell Collaboration | www.campbellcollaboration.org

85U SUOLUWIOD SAERID) |ded! [dde 8L Ag peusenob 918 SSPILe YO 128N JO 3| 0y ARG SUIIUO AB]1M UO (SUORIPUOD-PUE-SWLBIALIC" A8 1M ARG 1jBu 1 JUO//SdL) SUORIPUOD) PUe SWL L 81 385 *[2202/2T/60] U0 ARiq1 uliuo A311IM ‘Ssoines Akiqi TON Uopuoabs|i0d AsAIN AQ OFT 2 10/200T 0T/I0p/W0o" A8 | ARG o 1|uO//SAIY W04 pepeojumod ‘T 'STOZ ‘€08TT68T



¢ Dominique Van De Walle, Lead Economist, World Bank

In the event that we identify relevant studies published in languages other than English,
authors and funding sources will be contacted regarding the availability of translated
versions. Where no English-language version is available, the study will be excluded from the
review. Details of any such studies will be provided in the final report.

Networks: Requests for relevant literature will be made by posting a bulletin board/listserv
message to members of the following networks:

e SPARK (The World Bank Group Community)
e SE4ALL Practitioner Network

Search engines: To ensure maximal coverage of unpublished literature, search engines will
be used as part of the search. Google will be used to follow up on potentially relevant named
programmes that come to light during the course of the review. As noted above, Google
Scholar will be used to track citations of included studies.

Conference proceedings, dissertations and theses: One specialist source for dissertations
and theses will be searched (ProQuest Dissertations & Theses: UK & Ireland). Most of the
major bibliographic databases also index this type of publication (ERIC, for example,
includes over 14,000 dissertations/theses published since 1990). As part of the Web of
Science search (see above) a search for conference proceedings will be undertaken.

Selection of studies

Review management software, EPPI-Reviewer 4, will be used to manage the entire review
process (Thomas, Brunton, & Graziosi, 2010). Potentially relevant items identified through
the electronic search of bibliographic databases will be imported into EPPI-Reviewer (and
will later be screened against the eligibility criteria). Details of eligible studies identified
through the non-electronic searches will be entered into the reviewing software manually.

Selection of primary studies will be based on the pre-developed selection criteria described
above. The criteria will be piloted by two researchers who will screen (on titles and abstracts)
a 10 per cent sample of reports independently and compare their results. Discrepancies will
be resolved by further review of the respective titles and abstracts and agreement reached by
discussion. This process will be repeated until consistency in application of the selection
criteria is achieved. Screeners will be required to err on the side of caution; in case of any
uncertainty full text copies will be ascertained.

Full texts will be retrieved for all studies that appear to meet the inclusion criteria on the
basis of the information in their titles and abstracts, and each of these papers will be closely
examined by a minimum of two reviewers to determine eligibility.
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All study selection and information retrieval activities in the review will be documented and
described in sufficient detail in the final report so that the processes can be replicated by
other researchers. Summary flowcharts will be used to convey relevant information.

Description of methods used in primary research

The following four studies exemplify the methods likely to meet the eligibility criteria for the
proposed review.

Khandker, S. R., Barnes, D. F., Samad, H. A., & Minh, N. H. (2009). Welfare impacts of
rural electrification: Evidence from Vietnam. (Policy Research Working Paper 5057).
Washington, DC: World Bank.

This paper investigates impacts of the World Bank financed Rural Electrification project
(REI) in Vietnam on households’ cash income, expenditure, and educational outcomes.
Panel surveys fielded in 2002 and 2005 were used. The survey data covered communes
already having electricity, those that would receive electricity under the project, and areas
which were not scheduled to receive electricity within a five-year time frame (the control
group). In a few survey areas electricity has been provided by non-World Bank entities;
therefore, besides estimating the impacts of rural electrification, this study also investigates
if impacts are different for project (World Bank-implemented) and non-project
electrification. Rigorous estimation techniques are used to estimates the benefits of both
commune and household electrification. For example, the authors implement a household-
level fixed effects (FE) regression technique that controls for both the observed and
unobserved characteristics that possibly influence the outcomes.

Asaduzzaman, M., Yunus, M., Haque, A., Azad, A., Neelormi, S., & Hossain, A. (2013). Power
from the Sun: An Evaluation of Institutional Effectiveness and Impact of Solar Home
Systems in Bangladesh. Bangladesh Institute of Development Studies.

This study investigated solar home systems (SHS) installed by the Infrastructure
Development Company Limited (IDCOL) in Bangladesh. The World Bank were among the
partners supporting the programme. The study used several sources of data including a large
household survey among SHS adopters and non-adopters. A total of 4000 households were
surveyed in 128 villages (64 ‘treatment’ or supplied with SHS, 64 ‘control’ without such
supply). The population for the sample of households was the records of IDCOL. The villages
and households were chosen at random, and propensity score matching techniques were
used to create a match between the treatment and control groups. The study assessed
various socio-economic impacts, direct and indirect, on households and its members,
including those on women.

Peters, J. (2013). Impacts of pico-photovoltaic systems usage on the energy poor - A
randomized controlled trial in rural Rwanda. RWI.
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This study evaluates take-up behaviour and impacts of a Lighting Africa-certificated Pico-PV
kit marketed by the British company ToughStuff International. ToughStuff received a start-
up support from the Dutch Daey Ouwens fund to launch its activities in Rwanda. The Pico-
PV kits comprise a small 1W panel, a 40 lumen lamp, a mobile phone charger and a radio
charger. A randomised controlled trial (RCT) was conducted in 15 remote communities in
which households do not have access to electricity and rely on candles and kerosene for
lighting and dry-cell batteries for radio usage. Pico-PV kits were randomly distributed
among 300 households in 15 villages after a baseline survey in late 2011. These 300
households were revisited in June 2012 for a follow-up survey. Indicators examined are
energy expenditures, lighting usage, mobile phone usage, and radio usage as well as
knowledge about contraceptive usage, family planning, and malaria prevention.

Dinkelman T (2011). The effects of rural electrification on employment: New evidence from
South Africa. American Economic Review. 101(7): 3078-3108.

This study estimates the impact of South Africa's mass roll-out of electricity to rural
households. It uses several data sources and two different identification strategies (an
instrumental variables strategy and a fixed effects approach). The author’s main approach is
to estimate community-level employment growth rates in communities that do and do not
receive an electricity project between 1996 and 2001, instrumenting for project placement.
This involves collecting and matching administrative data on roll-out in rural KwaZulu-Natal
with geographical data and two census surveys. As a complement to the main analysis, a
fixed effects strategy is used to estimate the impact of electrification on a richer set of labour
market outcomes: employment, hours of work, wages and earnings. For this analysis, the
author constructs a four-period panel of magisterial districts (agglomerations of
communities) from cross-sectional household survey data in 1995, 1997, 1999, and 2001 and
addresses non-random project placement and confounding economic trends by directly
controlling for magisterial district fixed effects and trends.

Data extraction and critical appraisal

Two reviewers will independently evaluate each study using a tool developed specifically for
this review (see Appendix 4 for a draft version). A coding manual will also be available to
reviewers to guide the process.

Eligible studies will be coded to capture both substantive and methodological characteristics.
The coding will focus on the following features of the studies: general study characteristics,
such as source of study funding; variables related to the characteristics of the study samples,
the nature of the intervention and its implementation; study methods; and outcome
measurements. The study results and conclusions will also be extracted, and effect sizes
calculated where the data allows. The reviewers will attempt to contact the authors of studies
that are missing data that are essential for the review.
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Information about the quality of the reporting will be extracted and a risk of bias assessment
undertaken. We intend to use a previously used tool appropriate for experimental and quasi-
experimental studies using complex statistical procedures (Waddington et al., 2012). Studies
will be critically appraised according to the likely risk of bias based on the quality of methods
used for addressing confounding and sample selection bias; the extent of contamination
(spillovers and crossovers to comparison groups); outcome and analysis reporting bias; and
other sources of bias. Examples of additional sources of bias include: concerns about
blinding of beneficiaries, personnel delivering the intervention, outcome assessors and/or
data analysts (detection bias or placebo effects); courtesy bias from outcomes collected
through self-reporting; attrition or other forms of missing data; whether data on the baseline
was not collected, or collected retrospectively; reliability of outcome measures; whether
groups were treated equally (in all respects other than receipts of the intervention); and
whether any ancillary/ subsidiary/ adjusted analyses that were presented were pre-specified
or exploratory.

Again drawing on Waddington et al. (2012) and Baird et al. (2013) the summary assessment
of risk of bias will proceed as follows: Low risk of bias: studies in which clear measurement
of and control for confounding was made, including selection bias, where intervention and
comparison groups were described adequately (in respect of the nature of the interventions
being received) and risks of spillovers or contamination were small, and where reporting
biases and other sources of bias were unlikely. Medium risk of bias: studies where there were
threats to validity of the attribution methodology, or there were likely risks of spillovers or
contamination, arising from inadequate description of intervention or comparison groups or
possibilities for interaction between groups such as when they are from the same
community, or reporting biases suspected. High risk of bias: all other studies. The detailed
description of the risk of bias tool is included in Appendix 5.

Piloting of the coding tool will be undertaken by members of the review team who will work
independently on a purposive sample of eligible studies (selected to test the tool on the full
range of included study designs) before meeting to compare their decisions. Reviewers will
be retrained on any coding items that show discrepancies during this process and the coding
manual will be adapted accordingly. This process will be repeated until a very high level of
consistency in reviewers’ application of the codes is achieved (at which point the tool will be
finalised). The remaining studies will be coded by different combinations of two reviewers
who will independently extract information from each study report and then come together
to compare their decisions. Any uncertainties and discrepancies will be resolved by
discussion, further review of the respective study reports and, where necessary,
consultations with a third reviewer.
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Data analysis
Approach

We plan to use meta-analysis to combine the results from included studies. It may not be
possible to do so if, for example, there is insufficient statistical information reported to
calculate effect sizes (and following up with authors is unsuccessful), and/or participants,
interventions or outcomes are not conceptually similar. Where possible, however, the review
will combine statistical meta-analysis with theory of change analysis. This will involve
drawing on the theory of change (Figure 1) to present outcomes along the causal chain, and
refining the theory based on the review findings. The meta-analysis will be performed using
the software Comprehensive Meta-Analysis (CMA).

In the event that statistically combining the findings is not possible/appropriate, we will

write a narrative synthesis for the results. Textual narrative synthesis is an approach that
arranges studies into relatively homogenous groups according to a standard format, with
similarities and differences compared across studies (Barnett-Page & Thomas, 2009).

Whichever approach is taken for data synthesis, key features of the participants,
interventions and outcomes will be described in summary tables in the final report, along
with effect size estimates (where relevant) and methodological quality characteristics.

Criteria for determination of independent findings

Efforts will be made to identify all affiliations between studies/reports before coding
commences. Information on study sample sizes, intervention details, grant numbers, and so
on will be used to identify multiple reports from single studies and multiple studies in single
reports. The authors of the reports will be contacted if it is unclear whether reports and
studies provide independent findings.

In cases where several different reports relating to a single study exist, reviewers will classify
one (for example, the publication containing the most complete data set) as the main report.
When extracting data, the full set of relevant reports will be used. In cases where a single
report describes more than one study, each study will be coded separately (that is, as if they
had been published separately).

In the event that most studies use several measures for a particular outcome construct, we
will combine these into one overall measure of effect per study (for that outcome construct).
Alternatively, if most studies have only used one measure per outcome construct, those using
several measures will be assessed and only the ‘most relevant’ measure will be used. This will
involve selecting the outcome measure that is most similar to those used by other studies
and retaining only that particular effect size in the analysis. Appropriate methods to estimate
the within study variance will be used (see Chapter 24, Borenstein, Hedges, Higgins, &
Rothstein, 2009).
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Where a study presents results for several periods of follow-up for the same outcome, we will
undertake separate meta-analyses for each of the various time-points (for example,
outcomes at six months, two years, and so forth). In the event that synthesising effect sizes
separately at different points of duration is not feasible (for example, not all studies may use
common follow-up durations), we will form reasonable ranges of follow-up duration (for
example, short term 1-6 months, medium term 7-12 months, and so forth) rather than
discrete follow-up duration time points. Where a study presents data from a different time
point to the other studies, we will present these data separately. If a sufficient number of
such studies are available, we will also analyse outcomes by investigating the change in effect
size over time.

Statistical procedures and conventions
Calculating effect sizes

Where data allows, effects sizes will be computed for all relevant outcomes within each
study. The CMA software has built-in functionality for calculating effect sizes from a range of
statistics that are presented in study reports. If required, other web-based resources (for
example, the Campbell Collaboration’s effect size calculator) and expert consultation will be
used for the less common statistical representations.

For each outcome measure, we will calculate effect sizes using a range of metrics:
standardised mean difference (SMD), risk ratio, and/or response ratio. SMDs and response
ratios are applicable to continuous outcome variables, and risk ratios and ORs are applicable
to discrete outcome variables. Which ones are calculable will depend on a number of factors,
including availability of suitable data; how the change is estimated; type of comparison; and,
applicability for specific methods, such as adjusted analyses based on multivariate
regression. We will calculate response ratios for continuous variables where data on outcome
standard deviations are not available to calculate SMD. For guidance, we will consult
relevant sources of information, including the effect size appendix in Lipsey and Wilson,
2001). By computing different effect sizes for each outcome measure, we hope to be able to
explore the sensitivity of the results to the selection of the effect size metric and cope with
any possible loss of information arising from being unable to compute a particular effect size
for a study. Reviewers will document the computations used for the effect size estimates
derived from each study. All effect sizes will be coded such that positive effect sizes represent
positive outcomes (for example, less unemployment, higher wages).

To correct for small sample size, all SMD effect sizes will be converted to Hedges’ g, a
standardised mean difference with a small sample size bias correction factor (Hedges &
Olkin, 1985). The unit of assignment to treatment and comparison groups will be coded for
all studies, and if cluster designs arise, we will correct for variation associated with cluster-
level assignment by making appropriate adjustments to the effect sizes (Hedges, 2007).
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http://www.campbellcollaboration.org/resources/effect_size_input.php

For some outcomes it is possible that we will encounter the use of a continuous outcome by
some authors, and a dichotomous outcome by others. Therefore, for each outcome category,
we will determine the number of coded effect sizes in each of the different metrics. Where
more than one type occurs in a given outcome category, we will transform the effect size
metric with the smaller proportion into the metric with the larger proportion using the Cox
transform as shown by Sanchez-Meca, Marin-Martinez, and Chacon-Moscoso (2003). This
will allow all the effect sizes for that outcome category to be analysed together. In the event
that we do not have consistency across our data (that is, effect sizes based on either all raw
data or all log-transformed data), Higgins, White, and Anzures-Cabrera (2008) will be
consulted for guidance on data transformation. We will conduct sensitivity analysis for any
transformations made.

Synthesising effect sizes

Effect sizes are considered conceptually similar, and therefore suitable to be pooled, where
they are of similar intervention type, outcome measurement and effect size metric. All
analyses will be stratified according to these criteria. We will assess sensitivity of pooled
findings to counterfactual condition, research design and methods of analysis, using
stratified analysis and meta-regression where sufficient observations exist. RCTs and other
studies will be separated from the outset and only synthesised together where evidence
strongly suggests there are no significant differences.

Data synthesis of primary outcomes will be carried out using random effects statistical
models.® To account for differences in sample sizes for individual studies, effect sizes will be
averaged across studies by using an inverse variance weighting of the individual effect size.
This weighting will result in the individual effect sizes of larger n studies being given more
weight in the combined effect size.

Forest plots will be used to display the estimated effect sizes from each study along with their
95 per cent confidence intervals. Heterogeneity tests (Q and I2) will be used to examine
whether variation (or consistency) in effect-size estimates were attributable to true
systematic variation rather than sampling error (Deeks, Altman, & Bradburn, 2001). In the
event that there is insufficient similarity to statistically combine the study results, forest
plots will be presented showing only the point estimate and error measurements for each
study.

Sensitivity analysis

Where possible, included studies will be plotted onto a funnel plot and examined for possible
publication bias. The ‘trim and fill’ method (Duval & Tweedie, 2000) and/or regression test

6 Note that random effects model is not necessarily superior to fixed effects model when the sample of study-
observations is small as it is likely to be the case in this review.
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(Egger, Davey Smith, Schneider, & Minder, 1997) will be used to assess the impact of missing
studies on the results of the meta-analysis. Further sensitivity analyses will be conducted to
test the robustness of the results of the data synthesis and offer possible explanations for the
differences between studies when interpreting the results. Where possible, we will examine
whether the pooled estimates of effect are sensitive to the study design and methodological
quality of studies; outliers; the specific statistical procedures and methods for computing
each effect size; our method of analysis (in particular, decisions relating to transformation
between effect size metrics, the way outlier effect sizes and sample sizes were handled, and
missing data imputations); the degree of missing/incomplete data; and, the way outcomes
were measured in the primary studies and the timing at which measured. Tau-squared (12)
will also be estimated and presented as a measure of effect size heterogeneity.

Missing data

If we have studies that are missing data that are considered essential for the review,
thorough attempts will be made to contact the original investigators and funding sources.
Our approach may also involve imputing the missing data with replacement values. In this
event, we will make explicit the methods used to impute missing data (Higgins & Green,
2011). The potential impact of missing data on the findings of the review will be analysed
through sensitivity analysis.

Moderator analysis

If there are sufficient data, we will conduct moderator analyses in an attempt to explain
variation in effect sizes. It is unlikely that we will have the minimum requirement of ten
studies of sufficient quality for each moderator variable that would allow the use of meta-
regression models (Borenstein et al., 2009). In this event, we will use an analogue to the
ANOVA analysis (univariate) approach, as described in Lipsey and Wilson (2001). Power
calculations will be conducted for these analyses (Hedges & Pigott, 2004).

We have drawn on relevant primary literature to identify potential effect size moderators.
These include:

e Gender (males; females)
e Age (children; adults; older adults)

e Geographical location (low-income country; lower-middle income country; upper-middle
income country)

e Area population density (urban; peri-urban; rural)
¢ Residency (immigrant; established resident populations)
¢ Employment status (paid employment; unpaid employment)
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Poverty status (income quartiles compared)

Size of private/community enterprise (comparison of large, medium, small and micro-
sized commercial enterprises (MSMEs) using authors’ definitions of MSMEs, a universal
definition of MSME:s as those with fewer than 250 employees, and country-specific
indicators of MSMEs7; see Kushnir, Mirmulstein, & Ramalho, 2010).

Type of intervention (interventions providing means of accessing electricity;
interventions improving system reliability; interventions incentivising/supporting
consumer access)

7 http://www.ifc.org/msmecountryindicators
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APPENDIX 1: SPECIALIST BIBLIOGRAPHIC DATABASES AND

LIBRARY CATALOGUES

Specialist databases

Links

3ie RIEPS (Register of Impact Evaluation
Published Studies)

http://www.3ieimpact.org/en/evidence/impact-

evaluations/

Abdul Latif Jameel Poverty Action Lab
(J-PAL)

http://www.povertyactionlab.org/

British Library for Development Studies
(BLDS)

http://blds.ids.ac.uk/

Cochrane Library

http://onlinelibrary.wiley.com/cochranelibrary/s
earch/

Danida Research Portal (Ministry of
Foreign Affairs of Denmark)

http://drp.dfcentre.com/

Department for International
Development (DFID) Research for
Development (R4D) database

http://rad.dfid.gov.uk/

IDEAS RePEc (Research Papers in
Economics) database

http://ideas.repec.org/

International Labour Organization (ILO)
Library

http://labordoc.ilo.org/

JOLIS library catalogue - International
Monetary Fund, World Bank and
International Finance Corporation

http://jolis.worldbankimflib.org/e- nljolis.htm

OECD iLibrary

http://www.oecd-ilibrary.org/

OpenGrey

www.opengrey.eu/

Social Science Research Network (SSRN)
eLibrary Database

htip://papers.ssrn.com/sol3/DisplayAbstractSea

rch.cfm

World Bank Independent Evaluation
Group (IEG)

http://ieg.worldbank.org/

World Bank Development Impact
Evaluation (DIME) Initiative

http://web.worldbank.org/WBSITE/EXTERNAL
/EXTDEC/EXTDEVIMPEVAINI/0,,contentMDK
:21553788~pagePK:64168445~piPK:64168309~t
heSitePK:3998212,00.html
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APPENDIX 2: SEARCH QUERIES

ASSIA

#1
#2
#3
#4
#5
#6
#7

#8

#9

SU.EXACT.EXPLODE("Electricity")
SU.EXACT.EXPLODE("Electric power systems")
SU.EXACT.EXPLODE("Electric power distribution")
SU.EXACT.EXPLODE("Energy")
SU.EXACT.EXPLODE("Energy policy")
SU.EXACT.EXPLODE("Energy resources")
SU,TI,AB(electrification)

SU,TI,AB((electric* OR energy) NEAR/3 (access* OR adequa* OR affordab* OR
alternative* OR availability OR connection* OR consumption OR coverage OR delivery
OR development* OR distribution OR efficien* OR expansion OR generat* OR grid OR
hydro OR micro OR network* OR outage* OR performance OR planning OR policies OR
policy OR power OR production OR program* OR project* OR provision* OR quality
OR reliability OR renewable OR resource* OR rural OR sector* OR service* OR solar OR
source* OR standard* OR subsid* OR supply OR supplies OR supplier* OR sustainab*
OR tariff* OR technolog* OR transmission OR usage OR use))

SU,TL,AB("grid connectivity" OR "grid extension*" OR "grid scheme*" OR "grid
system*" OR "grid tied" OR "hydro power" OR "micro grid" OR "off grid" OR
"photovoltaic technolog*" OR "renewable energies" OR "solar power" OR "solar PV" OR
"solar photovoltaic" OR "solar home system*" OR "solar technolog*")

#1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9

BSP

#1
#2

#3

#4

#5

#6

#7

31

SU,DE(Energy assistance programs)

SU,DE(Energy assistance for the poor)

SU,DE(Energy subsidies)

SU,DE(Electrification)

Title ("grid connectivity" OR "grid extension*" OR "grid scheme*" OR "grid system*" OR
"grid tied" OR "hydro power" OR "micro grid" OR "off grid" OR "photovoltaic
technolog*" OR "renewable energies" OR "solar power" OR "solar PV" OR "solar
photovoltaic" OR "solar home system*" OR "solar technolog*")

Title (electricity)

Title (access* OR adequa* OR affordab* OR coverage OR efficien* OR expansion OR
extension OR grid OR hydro OR micro OR outage* OR policies OR policy OR program*

OR project OR projects OR quality OR reliab* OR renewable OR rural OR solar OR
subsid* OR tariff*)
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#1 OR #2 OR #3 OR #4 OR #5 OR (#6 AND #7)

ProQuest Dissertations and Theses: UK and Ireland

#1 Anywhere (electrification)

Econlit
#1 SU,TL,AB(electrification)

#2 SU,TLAB((electric*) AND (access* OR grid* OR hydro OR micro OR solar)

#3 SU,TLAB("grid extension*" OR "grid scheme*" OR "grid system*" OR "grid tied" OR
"hydro power" OR "micro grid*" OR "off grid" OR "photovoltaic technolog*" OR "solar
power" OR "solar PV" OR "solar photovoltaic" OR "solar home system*")

#1 OR #2 OR #3

ERIC
#1 SU.EXACT.EXPLODE("Electricity")

#2 SU,TI,AB(electrification)

#3 SU,TLAB((electric* OR energy) NEAR/3 (access* OR adequa* OR affordab* OR
alternative* OR availability OR connection* OR consumption OR coverage OR delivery
OR development* OR distribution OR efficien* OR expansion OR generat* OR grid OR
hydro OR micro OR network* OR outage* OR performance OR planning OR policies OR
policy OR power OR production OR program* OR project* OR provision* OR quality
OR reliability OR renewable OR resource* OR rural OR sector* OR service* OR solar OR
source® OR standard* OR subsid* OR supply OR supplies OR supplier* OR sustainab*
OR tariff* OR technolog* OR transmission OR usage OR use))

#4 SU,TLAB("grid connectivity" OR "grid extension*" OR "grid scheme*" OR "grid
system*" OR "grid tied" OR "hydro power" OR "micro grid" OR "off grid" OR

"photovoltaic technolog*" OR "renewable energies" OR "solar power" OR "solar PV" OR
"solar photovoltaic" OR "solar home system*" OR "solar technolog*")

#10OR #2 OR #3 OR #4

IBSS
#1 SU.EXACT.EXPLODE("Electrification")

#2 SU,TI,AB(electrification)

#3 SU,TI,AB((electric* OR energy) NEAR/2 (access* OR affordab* OR grid OR hydro OR
micro OR rural OR solar))

#4 SU,TL,AB("grid connectivity" OR "grid extension*" OR "grid scheme*" OR "grid
system*" OR "grid tied" OR "hydro power" OR "micro grid" OR "off grid" OR
"photovoltaic technolog*" OR "renewable electricity” OR "solar power" OR "solar PV"
OR "solar photovoltaic" OR "solar home system*" OR "solar technolog*")

#1 OR #2 OR #3 OR #4
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Medline

#1
#2
#3
#4
#5
#6
#7
#8

#9

SU.Exact.Explode("Electrification")

TI,AB(electrification)

SU.Exact.Explode("Energy policy")

TI,AB("Energy policy")

SU.Exact.Explode("Energy development")

TLAB("Energy development")

SU.Exact.Explode("Energy resources")

SU.Exact.Explode("Electric power distribution")

SU,TI,AB((electric*) NEAR/1 SU,TI,AB(access* OR affordab* OR grid OR hydro OR
micro OR rural OR solar OR adequa* OR coverage OR efficien* OR expansion OR

extension OR outage* OR policies OR policy OR program* OR project OR projects OR
quality OR reliab* OR subsid* OR tariff*))

#10 SU,TL,AB("grid connectivity" OR "grid extension*" OR "grid scheme*" OR "grid

system*" OR "grid tied" OR "hydro power" OR “hydro electric*” OR "micro grid" OR "off
grid" OR "photovoltaic technolog*" OR "renewable electricity” OR "solar power" OR
"solar PV" OR "solar photovoltaic" OR "solar home system*" OR "solar technolog*")

#1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9 OR #10

PsycINFO

#1

#2

#3

#4

SU,TI,AB(electrification)
SU,TI,AB(electricity)

SU,TLAB("grid connectivity" OR "grid extension*" OR "grid scheme*" OR "grid
system*" OR "grid tied" OR "hydro power" OR "micro grid" OR "off grid" OR
"photovoltaic technolog*" OR "renewable energies" OR "solar power" OR "solar PV" OR
"solar photovoltaic" OR "solar home system*" OR "solar technolog*")

SU,TI,AB(energy OR energies) AND SU,TI,AB(grid OR hydro OR renewable OR rural
OR solar OR subsid* OR tariff*)

#1OR #2 OR #3 OR #4

Sociological Abstracts

#1
#2
#3
#4

#5

33

SU.EXACT.EXPLODE("Electricity")
SU.EXACT.EXPLODE("Energy development")
SU.EXACT.EXPLODE("Energy policy")
SU.EXACT.EXPLODE("Solar energy")
SU,TI,AB(electrification)
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#6

#7

SU,TI,AB((electric* OR energy) NEAR/3 SU,TI,AB(access* OR adequa* OR affordab*
OR alternative* OR availability OR connection* OR consumption OR coverage OR
delivery OR development* OR distribution OR efficien* OR expansion OR generat* OR
grid OR hydro OR micro OR network* OR outage* OR performance OR planning OR
policies OR policy OR power OR production OR program* OR project* OR provision*
OR quality OR reliability OR renewable OR resource* OR rural OR sector* OR service*
OR solar OR source* OR standard* OR subsid* OR supply OR supplies OR supplier* OR
sustainab* OR tariff* OR technolog* OR transmission OR usage OR use))

SU,TLAB("grid connectivity" OR "grid extension*" OR "grid scheme*" OR "grid
system*" OR "grid tied" OR "hydro power" OR "micro grid" OR "off grid" OR
"photovoltaic technolog*" OR "renewable energies" OR "solar power" OR "solar PV" OR
"solar photovoltaic" OR "solar home system*" OR "solar technolog*")

#1OR #2 OR #3 OR #4 OR #5 OR #6 OR #7

WoK

#1

#2

#3

#4

#5

TOPIC: (electrification) Refined by: [excluding] Databases=( BCI OR SCIELO OR
MEDLINE ) AND [excluding] DOCUMENT TYPES=( EDITORIAL OR LETTER OR ART
AND LITERATURE OR MEETING OR CORRECTION OR NEWS )

TITLE: (electrification) Refined by: [excluding] DOCUMENT TYPES=( EDITORIAL OR
LETTER OR ART AND LITERATURE OR MEETING OR NEWS OR CORRECTION )
AND [excluding] Databases=( BCI OR SCIELO OR MEDLINE )

TITLE: (electric*) AND TITLE: (access* OR adequa* OR affordab* OR coverage OR
efficien* OR expansion OR extension OR grid OR hydro OR micro OR outage* OR
policies OR policy OR program* OR project OR projects OR quality OR reliab* OR
renewable OR rural OR solar OR subsid* OR tariff*) Refined by: [excluding]
DOCUMENT TYPES=( NEWS OR CORRECTION OR MEETING OR EDITORIAL OR
LETTER ) AND [excluding] Databases=( MEDLINE OR SCIELO OR BCI )

TITLE: ("hydro electric*" OR "solar home system" OR "hydro power") Refined by:
[excluding] DOCUMENT TYPES=( MEETING OR EDITORIAL OR ART AND
LITERATURE OR LETTER OR NEWS OR BIOGRAPHY ) AND [excluding] Databases=(
MEDLINE OR SCIELO OR BCI )

TITLE: ("grid connectivity" OR "grid extension*" OR "grid scheme*" OR "micro grid"
OR "off grid") Refined by: [excluding] DOCUMENT TYPES=( MEETING OR LETTER
OR CORRECTION OR EDITORIAL OR NEWS ) AND [excluding] Databases=(
MEDLINE OR BCI)

#1 OR #2 OR #3 OR #4 OR #5
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APPENDIX 3: WEBSITES

Websites

Links

African Development Bank

http://www.afdb.org/en/

Asian Development Bank

http://www.adb.org/

African Population and Health Research
Centre (APHRC)

http://www.aphrc.org/

Agence Francaise de Développement
(AFD)

http://www.afd.fr/lang/en/home

Asian Development Bank (ABD)

http://www.adb.org/

Australian Agency for International
Development (AusAID)

http://www.ausaid.gov.au/Pages/Publications-

and-Research.aspx

Canadian International Development
Agency (CIDA)

recherche.gc.ca/rGs/s r?st=s&num=10&stirt=0

&langs=eng&cdn=cida

Caribbean Development Bank (CDB)

http://www.caribank.org/publications-and-

resources

Centre for Energy Policy and Technology
(ICEPT)

http://www3.imperial.ac.uk/icept

Economic Commission for Latin America
and the Caribbean (ECLAC/CEPAL)

http://www.cepal.org/default.asp?idioma=IN

Eldis

http://www.eldis.org/

Energy for Development Network

http://www.energyvfordevelopment.net/

Energy Governance Initiative

http://www.wri.org/our-work/project/electricity-

governance-initiative

Energy Sector Management Assistance
Program (ESMAP)

https://www.esmap.org/node/25
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http://www.afdb.org/en/
http://www.adb.org/
http://www.aphrc.org/
http://www.afd.fr/lang/en/home
http://www.adb.org/
http://search-recherche.gc.ca/rGs/s_r?st=s&num=10&st1rt=0&langs=eng&cdn=cida
http://search-recherche.gc.ca/rGs/s_r?st=s&num=10&st1rt=0&langs=eng&cdn=cida
http://search-recherche.gc.ca/rGs/s_r?st=s&num=10&st1rt=0&langs=eng&cdn=cida
http://www.caribank.org/publications-and-resources
http://www.caribank.org/publications-and-resources
http://www3.imperial.ac.uk/icept
http://www.cepal.org/default.asp?idioma=IN
http://www.eldis.org/
http://www.energyfordevelopment.net/
http://www.wri.org/our-work/project/electricity-governance-initiative
http://www.wri.org/our-work/project/electricity-governance-initiative
https://www.esmap.org/node/25

Websites

Links

Institute of Development Studies (IDS)

http: //www.ids.ac.uk

Inter-American Development Bank

http://www.iadb.org

Inter-American Development Bank Office

of Evaluation and Oversight

http://www.iadb.org/en/office-of-evaluation-

and-oversight/

International Energy Agency (IEA)

http://www.iea.org/topics/energypoverty/

International Renewable Energy Agency
(IRENA)

http://www.irena.org/menu/index.aspx?mnu=S
ubcat&PriMenulD=36&CatID=141&SubcatID=33

9

Japan International Cooperation Agency

(JICA)

http://www.jica.go.jp/english

National Bureau of Economic Research

http://www.nber.org/

Norwegian Agency for Development
Cooperation (NORAD)

http://www.norad.no/en/tools-and-publications

Overseas Development Institute (ODI)

http://www.odi.org.uk/

PEMBINA Institute

http://www.pembina.org/re/work/developing-

countries

SciDev Net (Science and Development
Network)

www.scidev.net/en/

STEPS Centre

http://steps-

centre.org/project/low carbon development/

Swedish International Development
Cooperation Agency (SIDA)

http://www.sida.se/english/

Swiss Agency for Development and
Cooperation (SDC)

http://www.sdc.admin.ch/en/Home/Documenta
tion

United Nations Development Programme

(UNDP)

http://www.undp.org/undp/en/home.html

United States Agency for International
Development (USAID)

http://www.usaid.gov/

UN-Energy Knowledge Network

http://www.un-energy.org/members/wbg
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http://www.ids.ac.uk/
http://www.iadb.org/
http://www.iadb.org/en/office-of-evaluation-and-oversight/
http://www.iadb.org/en/office-of-evaluation-and-oversight/
http://www.iea.org/topics/energypoverty/
http://www.irena.org/menu/index.aspx?mnu=Subcat&PriMenuID=36&CatID=141&SubcatID=339
http://www.irena.org/menu/index.aspx?mnu=Subcat&PriMenuID=36&CatID=141&SubcatID=339
http://www.irena.org/menu/index.aspx?mnu=Subcat&PriMenuID=36&CatID=141&SubcatID=339
http://www.jica.go.jp/english/
http://www.nber.org/
http://www.norad.no/en/tools-and-publications
http://www.odi.org.uk/
http://www.pembina.org/re/work/developing-countries
http://www.pembina.org/re/work/developing-countries
http://www.scidev.net/en/
http://www.scidev.net/en/
http://steps-centre.org/project/low_carbon_development/
http://steps-centre.org/project/low_carbon_development/
http://www.sida.se/english/
http://www.sdc.admin.ch/en/Home/Documentation
http://www.sdc.admin.ch/en/Home/Documentation
http://www.undp.org/undp/en/home.html
http://www.usaid.gov/
http://www.un-energy.org/members/wbg

APPENDIX 4: CODING TOOL

Questions

Answers

Section A: Core keywords

A.1 Name of reviewer

A.1.1 Details (specify)

A.2 Linked reports

A.2.1 None known

A.2.2 Linked (specify)

A.2.3 Unclear (specify)

Section B: Study characteristics

B.1 Form of publication

B.1.1 Journal article

B.1.2 Technical report (specify)

B.1.3 Dissertation/thesis (specify)

B.1.4 Other (specify)

B.2 Year of publication

B.2.11994-1999

B.2.2 2000-2004

B.2.3 2005-2009

B.2.4 2010-2014

B.3 Study funding

B.3.1 Not stated

B.3.2 Stated (specify)

B.3.3 Unclear (specify)

B.4 Study setting

B.4.1 Low-income country (specify)

B.4.2 Lower-middle income country (specify)

B.4.3 Upper-middle income country (specify)

B.4.4 High-income country (specify)

B.5 Regions

B.5.1 East Asia and Pacific (specify)

B.5.2 Europe and Central Asia (specify)

B.5.3 Latin America and Caribbean (specify)

B.5.4 Middle East and North Africa (specity)

B.5.5 South Asia (specify)

B.5.6 Sub-Saharan Africa (specify)

Section C: Study sample characteristics

C.1 Unit of observation

C.1.1 Stated (specify)

C.1.2 Unclear (specify)
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Questions

Answers

C.2 Total number of units
(If possible, specify separately for the
treatment and control group)

C.2.1 Not stated

C.2.2 Stated (specify)

C.2.3 Unclear (specify)

C.3 Age groups within sample

C.3.1 Not applicable (specify)

C.3.2 Not stated

C.3.3 Children aged <18 years (specify)

C.3.4 Adults aged 18+ years (specify)

C.3.5 Unclear (specify)

C.4 Sex

C.4.1 Not applicable

C.4.2 Not stated

C.4.3 Males only

C.4.4 Females only

C.4.5 Mixed (specify)

C.4.6 Unclear (specify)

C.5 Other useful information about sample

C.5.1 Details (specify)

C.5.2 None

Section D: Intervention characteristics

D.1 What is being evaluated

D.1.1 An intervention (in the form of a programme,
policy, and so forth)

D.1.2 Different levels of electricity availability

(specify)

D.1.3 Different levels of quality/reliability of
electricity provision/supply (specify)

D.1.4 Different levels of electricity affordability
(specify)

D.1.5 Other (specify)

D.1.6 Unclear (specify)

D. 2 What intervention (if any) did the
control/comparison group receive?

D.2.1 Not stated

D.2.2 No treatment

D.2.3 Treatment as usual (specify)

D.2.4 Alternative intervention (specify)

D.2.5 Other (specify)
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Questions

Answers

D.2.6 Unclear (specify)

D.3 Formal name

D.3.1 Not applicable (no formal name)

D.3.2 Details (specify)

D.3.3 Unclear (specify)

D. 4 Broad focus/aim of the intervention
(select all that apply)

D.4.1 To provide the physical means of accessing

electricity

D.4.2 To improve operator performance

D.4.3 To incentivise consumers

D.4.4 Other (specify)

D.4.5 Unclear (specify)

D.5 Does the intervention consist of a single
activity/service or multiple
activities/services?

D.5.1 Single service/activity

D.5.2 Multiple services/activities

D.5.3 Unclear (specify)

D.6 Broad type of intervention/ intervention
components (select all that apply)

D.6.1 Infrastructure

D.6.2 Financial resources/support

D.6.3 Technical resources/support

D.6.4 Awareness raising

D.6.5 Legal and regulatory frameworks / policies

D.6.6 Other (specify)

D.7 Funding of the intervention

D.7.1 Not stated

D.7.2 Stated (specify)

D.7.3 Unclear (specify)

D.8 Availability of the intervention
(Select all that apply)

D.8.1 Not stated (specify)

D.8.2 Rural

D.8.3 Urban

D.8.4 Both

D.8.5 Unclear (specify)

D. 9 Scale of intervention

E.9.1 Not stated

E.9.2 Stated (specify)

E.9.3 Unclear (specify)

D.10 If applicable, what off-grid
electrification energy sources are addressed in
the study?

D.10.1 Not applicable (focus of study is on grid
system)

D.10.2 Not stated
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Questions

Answers

D.10.3 Diesel

D.10.4 Biomass

D.10.5 Solar (photovoltaic technologies)

D.10.6 Wind

D.10.7 Small hydro-generators

D.10.8 Hybrid combinations of these (specify)

D.10.9 Other

D.10.10 Unclear

D.11 Other useful information about the

intervention?

D.11.1 None

D.11.2 Details (specify)

Section E: Outcome domains

E.1 What outcomes of access to electricity are

assessed?

E.1.1 Health

E.1.2 Education

E.1.3 Welfare

E.1.4 Other (specify)

Section F: Health outcomes

F.1 Mortality/ longevity

F.1.1 Average age at death

F.1.2 Infant/child mortality rate

F.1.3 Maternal mortality rate

F.1.4 Overall mortality rate

F.1.5 Risk of premature death

F.1.6 % of stillborn births

F.1.7 Other (specify)

F.2 Morbidity

F.2.1 Incidence/prevalence of physical disease or
ill-health

F.2.2 Incidence/prevalence of mental illness

F.2.3 Average birth weight

F.2.4 Accident/ injury rate

F.2.5 Height for age score (nutrition measure)

F.2.6 Weight for age score (nutrition measure)

F.2.7 Other nutrition measure

40 The Campbell Collaboration | www.campbellcollaboration.org

95U8017 SUOWWOD A1) 8|qeoljdde ay) Ag peusenob a1e sojoiLe VO ‘8sn Jo Se|nJ Joj AkeiqTauljuQ AS]IA UO (SUOTIPUCO-PUE-SWBIW0D" A8 1M AJeq1|Bul [U//:Sdny) SUORIPUOD pue swie 1 8y} 89S *[220z/ZT/60] Uo Alqisulluo Ae|Im ‘ssoines ARiqi 10N uopuoabe|jod AiseAn Aq YTz 10/200T 0T/10p/woo Ao 1M Alelq i puljuo//Sdiy Wwolj pepeojumod ‘T ‘STOZ ‘€08TTE8T



Questions

Answers

F.2.8 Knowledge of healthy behaviours (for
example, not smoking)

F.2.9 Other (specify)

F.3 Reproductive health

F.4 Health knowledge

F.4.1 Knowledge of family planning

F.4.2 Fertility level

F.4.3 Use of modern contraceptives

F.4.4 Childbirth with attendant

F.4.5 Other (specify)

F.5 Access to quality services/ products

F.5.1 Use of services (for example, visits to clinics)

F.5.2 Health facility opening hours

F.5.3 Staffing levels

F.5.4 Staff absenteeism rate

F.5.5 Immunisation/ vaccination rate

F.5.6 Access to medicines

F.5.7 Refrigerated storage of medicines

F.5. 8 Other (specify)

F.6 Environmental health

F.6.1 Household air pollution levels

F.6.2 Rates of exposure to hazardous pollutants

F.6.3 Access to clean/safe water supplies

F.6.4 Use of water pumps/ filtration

F.6.5 Use of firewood

F.6.6 Use of energy efficient appliances

F.6.7 Temperature control (ambient/ refrigeration)

F.6.8 Access to market (ICT/ refrigeration for fresh
produce)

F.6.9 Food safety

F.6.10 Other (specify)

Section G: Education outcomes

G.1.1 Enrolment rates

G.1.2 Attendance rates

G.1 Schooling :
G.1.3 Years of schooling completed
G.1.4 School completion rates
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Questions Answers
G.1.5 Length of the school day
G.1.6 Other (specify)
G.2.1 Availability of ICT (for example, computers,
V)
G.2 Quality of school

G.2.2 Connection to internet

G.2.3 Other (specify)

G.3 Quality and quantity of teachers

G.3.1 No. of qualified teachers

G.3.2 Staff absenteeism rate

G.3.3 Other (specify)

G.4 Access to information (out of school)

G.4.1 Computer usage

G.4.2 Internet usage

G.4.3 Mobile phone usage

G.4.4 TV / radio usage

G.4.5 Use of other related ICT

G.4.6 Other (specify)

G.5 Educational achievement

G.5.1 Test/ exam scores

G.5.2 Graduation rates

G.5.3 Adult literacy rates

G.5.4 Other (specify)

G.6 Study time at home

Section H: Welfare outcomes

H.1 Energy poverty

H.1.1 Household energy expenditure (total)

H.1,2 Household electricity consumption

H.1.3 Lighting usage — household (for example,
number of hours)

H.1.4 Lighting usage — community spaces

H.1.5 Price of operating lighting

H.2 Livelihood

H.2.1 Paid employment rate

H.2.2 Self-employment rate

H.2.3 Business start-up rate (i.e., new businesses
created)

H.2.4 Number of weekly hours worked (in
paid/self-employment)

H.2.5 Number of weekly hours worked (in
agricultural work)
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Questions

Answers

H.2.6 Number of weekly hours worked (total; may
include chores)

H.2.7 Weekly wages (proxy for employee
productivity)

H.2.8 Monthly earnings

H.2.9 Self-employment income/profits

H.2.10 Household income

H.2.11 Use of mechanised industrial / agricultural
equipment

H.2.12 Job creation

H.2.13 Agricultural productivity (for example,
yields)

H.2.14 Firm-level productivity

H.2.15 Extended opening hours for businesses

H.2.16 Worker absenteeism rate

H.2.17 Average number of lost work days per year

H.2.18 Other (specify)

H.3 Community engagement / cohesion

H.3.1 Volunteering levels

H.3.2 Attendance at community events

H.3.3 Use of services (other than health / for
example library, sport centres)

H.3.4 Other (specify)

H.4 Time-use

H.4.1 Number of weekly hours spent on housework

H.4.2 Weekly hours spent on leisure activities
(incl. TV)

H.4.3 Number of household labour saving devices

H.4.4 Hours spent collecting fuel (for example,
firewood)

H.4.5 Hours spent collecting water

H.4.6 Children's study time at home

H.4.7 Other (specify)

H.5 Security

H.5.1 Official crime rates

H.5.2 Fear of crime rates

H.5.3 Expression of feeling safe

H.5.4 Other (specify)
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Questions

Answers

H.6 Human rights

H.6.1 Individual, civil and political rights (for
example, voting turnout rates)

H.6.2 Economic, social & cultural rights (for
example, land ownership rates)

H.6.3 Collective rights to self-determination,
heritage and equity (for example, unionisation
rates)

H.6.4 Other (specify)

H.7 Women’s empowerment

Section I: Methods

I.1 Study design

I.1.1 Randomised experiment

I.1.2 Quasi-experiment (concurrent comparison
group and prospective allocation)

I.1.3 Quasi-experiment (concurrent comparison
group, allocation ex-post)

I.1.4 Quasi-experiment (historical comparison
group, allocation ex-post)

I.1.5 Interrupted time-series

1.1.6 Other (specify)

I.2 Which method was used to generate the
allocation sequence?

I.2.1 Not applicable (no prospective allocation)

I.2.2 Random (specify)

I.2.3 Quasi-random (specify)

I.2.4 Non-random (specify)

N.2.5 Unclear (specify)

1.3 Was allocation adequately concealed?

I.3.1 Not applicable (no prospective allocation)

I.3.2 Not stated

1.3.3 Yes (specify)

1.3.4 No (specify)

1.3.5 Unclear (specify)

1.4 What was the unit of
allocation/assignment

I.4.1 Not applicable

I.4.2 Not stated

I.4.3 Individuals

I.4.4 Groupings (clusters) of individuals (specify)

N.4.5 Unclear (specify)
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Questions

Answers

I.5 Number of groups

1.5.1 Two

I.5.2 Three

I.5.3 Four or more (specify)

I.5.4 Unclear (specify)

1.6 Confounding: what strategies have been
used to minimise bias from confounding
variables?

1.6.1 Details (specify)

1.6.2 Unclear (specify)

.7 Blinding of participants and personnel:
was knowledge of the allocation to groups
adequately prevented?

I.7.1 Not applicable / not relevant (specify)

I.7.2 Not stated

I.7.3 Yes (specify)

I.7.4 No (specify)

I.7.5 Unclear (specify)

1.8 Blinding of outcome assessment: was
there concealment of which groups

individuals were assigned to and/or other key

factors from those carrying out measurement
of outcomes?

1.8.1 Not applicable or not relevant (specify)

1.8.2 Not stated

1.8.3 Yes (specity)

1.8.4 No (specify)

1.8.5 Unclear (specify)

1.9 Attrition: how was attrition or other forms

of missing/incomplete data addressed?

1.9.1 No attrition or missing data needing
adjustment (specify)

I.9.2 Details of methods used to address attrition

(specify)

1.9.3 Unclear (specify)

I.10 Timing of Outcome measurement

I.10.1 Only after

1.10.2 Before and after

1.10.3 Unclear (specify)

I.11 Number of post-intervention
measurement

I1.11.1 One

I.11.2 Two

I.11.3 Three or more (specify)

I.11.4 Unclear (specify)

I.12 Outcome timing

I.12.1 Not stated

I.12.2 Between 0-6 months (specify)

I.12.3 Between 7-12 months (specify)
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Questions

Answers

I.12.4 Longer than 12 months (specify)

I.12.5 Other (specify)

I.12.6 Unclear (specify)

I.13 Other useful information about methods

1.13.1 None

1.13.2 Details (specify)
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APPENDIX 5: DETAILED DESCRIPTION OF RISK OF BIAS TOOL
(ADAPTED FROM IDCG AND BAIRD ET AL. 2013)

Risk of bias will be determined across five categories: selection bias and confounding,
spillovers, cross-overs and contamination, outcome reporting, analysis reporting, and other
risk of bias. For each of the five categories listed below we code the paper as ‘Yes’ if it
addresses the issue, ‘No’ if it does not, and ‘Unclear’ if it is unclear. We then aggregate to an
overall risk of bias as Low, Medium or High based on an aggregation across the five
categories as follows:

a. Low Risk of Bias: ‘Yes’ for four or five categories (including yes for selection bias and
confounding)

b. Medium Risk of Bias: ‘Yes’ for three categories

c. High Risk of Bias: ‘Yes’ for two or less categories

Each of the five categories are now discussed in detail.

1.  Selection bias and confounding
Experimental approaches (random allocation of the treatment): was the allocation free from
any sources of bias or were sources of bias adequately corrected for with an appropriate
method of analysis?
Score “yes” ifs:
a) A random component in the sequence generation process is described (for example,
Referring to a random number table) and if the unit of allocation is based on a
sufficiently large sample size.
b) The unit of allocation was by geographical/social unit, institution, team or
professional and allocation was performed on all units at the start of the study; or if the
unit of allocation was by beneficiary or group or episode of treatment and there was
some form of centralised
¢) Randomisation scheme, an on-site computer system or sealed opaque envelopes
were used.
d. If the outcomes are objectively measurable.
e) Baseline characteristics of the study and control/comparisons are reported and
overall similar based on t-test or ANOVA for equality of means across groups.
f) If relevant (for example, Cluster-RCTs), authors control for external factors that
might confound the impact of the programme (rain, infrastructure, community fixed
effects, and so forth) through regression analysis or other techniques.

8 Please note that when a) b) or f) score no or large differences in baseline characteristics, we assess risk of bias
considering other study designs (Diff-in-Diff, cross-sectional regression, Instrumental variables). If the study
presents high rate of non-compliance and combines an effective random design with IV, the report is assessed using
the IV checklist and assuming a perfect instrument.
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g) The attrition and noncompliance rate is below 15%, or the study assesses whether
drop-outs are random draws from the sample (for example, by examining correlation
with determinants of outcomes, in both treatment and comparison groups)?

Score “unclear” if a) or b) not specified in the paper, c¢) scores “no” or if d) scores
“no” but the authors controlled for the relevant differences through regression analysis.

Score “no” otherwise.

Quasi-experimental approaches (non-random allocation of the treatment): was the

identification method free from any sources of bias or were sources of bias adequately

corrected for with an appropriate method of analysis?

I. Propensity score matching (PSM) and combination of PSM with panel models:

Score “unclear” if:
a) The study matched on either (1) baseline characteristics, (2) time-invariant
characteristics or (3) endline variables not affected by participation in the programme.
b) The variables used to match are relevant (for example, Demographic and socio-
economic factors) to explain a) participation and b) the outcome and thus there are not

evident differences across groups in variables that explain outcomes.

c¢) Except for kernel matching, the means of the individual covariates are equal for both
the treatment and the control group after matching based on t-test for equality of
means or AVOVA.

Score “no” otherwise.

I1. Regression discontinuity design9:

Score “yes” if:
a) Allocation is made based on a pre-determined discontinuity blinded to participants
or if not blinded, individuals cannot amend the assignment variable; and the sample
size immediately at both sides of the cut-off point is sufficiently large.
b) The interval for selection of treatment and control group is reasonably small, or
authors have weighted the matches on their distance to the cut-off point.
¢) The mean of the covariates of the individuals immediately at both sides of the cut-off
point (selected sample of participants and non-participants) are overall not statistically
different based on t test or ANOVA for equality of means.
d) If relevant (for example, clustered studies) and although covariates are balanced, the
authors include control for external factors through a regression analysis.
Score “unclear” if a) or b is) not specified in the paper or d) scores “no” but authors

control for covariate differences across participants and control individuals.
Score “no” otherwise.

9 Please note that when a) or b) scores “No” or there are large differences in baseline characteristics across groups,
we assess risk of bias considering non-experimental assignment of the treatment (Diff-in-Diff, cross-sectional
regression, Instrumental variables).
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II1. Cross sectional regression studies using instrumental variables (IV) and Heckman

procedures:
Score “Yes” if all the following are true:
a) The instrumenting equation is significant at the level of F > 10; if an F test is not
reported, the author reports and assesses whether the R-squared (goodness of fit) of the
participation equation is sufficient for appropriate identification
b) For instrumental variables, the identifying instruments are individually significant
(p=<0.01); for Heckman models, the identifiers are reported and significant (p<0.05)
c¢) For generalised IV estimation, if at least two instruments are used, the study includes
and reports an overidentifying test (p<0.05 is required to reject the null hypothesis)
d) The study qualitatively assesses the exogeneity of the instrument/ identifier (both
externally as well as why the variable should not enter by itself in the outcome
equation); only score yes when the instrument is exogenously generated: for example,
natural experiment or random assignment of participants to the control and treatment
groups. If instrument is the random assignment of the treatment, the systematic
reviewer should assess the quality and success of the randomisation (for example, see
section on RCTS).
e) The study includes relevant control for confounding, and none of the controls is
likely affected by participation.
Score “Unclear” if d) scores “no” and c) scores “yes”.

Score “No” otherwise

IV. Cross sectional regression studies using OLS or maximum likelihood models including
logit and probit models:

Score “Unclear” if all the following are true:

a) The covariates distribution are balanced across groups

b) The authors control for a comprehensive set of confounders that may be correlated
with both participation and explain outcomes (for example, demographic and socio-
economic factors at individual and community level) and thus, it is not evident the
existence of unobservable characteristics that could be correlated with participation
and affect the outcome.

c¢) The authors use proxies to control for the presence of unobservable confounders
driving both participation and outcomes.

d) Participation does not have a causal impact in any of the controls.

Score “No” otherwise

V. Panel data models (controlled before-after, difference in difference multivariate
regressions):
Score “unclear” if the following are true:

a) The authors use a difference in difference multivariate estimation method or fixed
effects models.
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b) The author control for a comprehensive set of time-variant characteristics (for
example, the study includes adequate controls for confounding and thus, it is not
evident the existence of time-variant unobservable characteristic that could be
correlated with participation and affect the outcome)

¢) The attrition and noncompliance rate is below 10%, or the study assesses whether
drop-outs are random draws from the sample (for example, by examining correlation
with determinants of outcomes, in both treatment comparison group)?

Score “No” otherwise.

2. Spillovers, cross-overs and contamination: was the study adequately
protected against spillovers, cross-overs and contamination?
Score “yes” if the intervention is unlikely to spillover to comparisons (for example,
Participants and non-participants are geographically and/or socially separated from
one another and general equilibrium effects are not likely) and that the treatment and
comparisons are isolated from other interventions which might explain changes in
outcomes.
Score “no” if allocation was at the individual level and there are likely spillovers
within households and communities which are not controlled for, or other
interventions likely to affect outcomes operating at the same time in either group.
Score “unclear” if spillovers and contamination are not addressed clearly.

3. Outcome reporting: was the study free from selective outcome reporting?
Score “yes” if there is no evidence that outcomes were selectively reported (for
example, all relevant outcomes in the methods section are reported in the results
section).

Score “no” if some important outcomes are subsequently omitted from the results or
the significance and magnitude of important outcomes was not assessed.
Score “unclear” if not specified in the paper.

4. Analysis reporting: was the study free from selective analysis reporting?
Score “yes” if authors use ‘common’ methods of estimation (i.e. credible analysis
method to deal with attribution given the data available). Additionally, specific methods
of analysis should answer positively the following questions:

a) For RCTs, score “yes” if randomisation clearly described and achieved, for
example, comparison of treatment and control on all appropriate observables prior to
selection.

b) For PSM, score “yes” if (a) for failure to match over 10% of participants, sensitivity
analysis is used to re-estimate results using different matching methods (kernel
matching techniques); (b) for matching with replacement, there is not any observation
in the control group that is matched with a large number of observations in the
treatment group; (c) authors report the results of Rosenbaum test for hidden bias
which suggest that the results are not sensitive to the existence of hidden bias.
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¢) For IV and Heckman models, score “yes” if (a) the author tests and reports the
results of a Hausman test for exogeneity (p<0.05 is required to reject the null
hypothesis of exogeneity); (b) the study describes clearly and justifies the exogeneity of
the instrumental variable(s)/identifier used (IV and Heckman); (c) the value of the
selectivity correction term (rho) is significantly different from o (p<0.05) (Heckman
approach).

d) For regression analysis, score “yes” if authors carried out a Hausman test with a
valid instrument and the authors cannot reject the null of exogeneity of the treatment
variable at the 90% confidence.

Score “no” if authors use uncommon or less rigorous estimation methods such as
failure to conduct multivariate analysis for outcomes equations.

Other risks of bias.

Score “yes” if the reported results do not suggest any other sources of bias

Score “no” if other potential threats to validity are present, and note these below (for
example, Coherence of results, data on the baseline collected retrospectively,
information is collected using an inappropriate instrument or a different instrument/at
different time/after different follow up period in the control and in the treatment

group).
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also has the right to de-register or transfer the title if it does not meet the standards of the
Coordinating Group and/or the Campbell Collaboration.

You accept responsibility for maintaining the review in light of new evidence, comments and
criticisms, and other developments, and updating the review at least once every five years,
or, if requested, transferring responsibility for maintaining the review to others as agreed
with the Coordinating Group.

PUBLICATION IN THE CAMPBELL LIBRARY

The support of the Campbell Collaboration and the relevant Coordinating Group in
preparing your review is conditional upon your agreement to publish the protocol, finished
review and subsequent updates in the Campbell Library. Concurrent publication in other

54 The Campbell Collaboration | www.campbellcollaboration.org

851807 SUOWILLIOD 3AIea1D) 3|l |dde 8y Aq peusenob afe sspoiie YO ‘@SN JO S9|nu Joj AT 8UIIUO /8|1 UO (SUOIIPUOD-PUR-SWLIBY WD A3 | 1M AR 1[Bu [UO//Sty) SUORIPUOD pue swis | a4} 89S *[2202/2T/60] U0 ARig1TauIuO A8|IM 'S8oInies Ariqi TON uopuoebe|iod AiseAIUN AQ OFT'Z TO/Z00T OT/I0p/L00™A8 | IMAReJq1jeul uo//Sdny Wwoy papeojumod ‘T ‘STOZ ‘€08TT68T



journals is encouraged. However, a Campbell systematic review should be published either
before, or at the same time as, its publication in other journals. Authors should not publish
Campbell reviews in journals before they are ready for publication in the Campbell Library.
Authors should remember to include a statement mentioning the published Campbell review
in any non-Campbell publications of the review.

I understand the commitment required to undertake a Campbell review, and agree to
publish in the Campbell Library. Signed on behalf of the authors:

Form completed by: Kavita Mathur, Sandy Oliver, and Janice Tripney.

Date: July 14, 2014.
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