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Executive Summary

This study aimed to incentivize access to Solar Home Systems (SHS) for refugee population in Uganda
experiencing high levels of poverty and low rates of stable employment, by improving savings to purchase
the solar products. A training session was conducted in Kiryandongo and Nakivale refugee settlements with
Village Saving and Lending Association (VSLA) members, providing information on the productive
benefits of solar energy and locally available certified products. Participants were also assisted in setting a
savings goal towards a goal for a solar product or other need of their choice. The study found that the
sessions positively impacted participants' efforts to acquire solar products. Those in the treatment group
were more likely to be working towards a larger solar savings goal and were also saving more each week.
Participating VSLA members were also more likely to contact companies selling certified products, an
important step towards acquiring a high-quality device. The intervention did not increase solar ownership
as only short-term outcomes were expected in this study given the relatively short time between intervention
implementation and endline (about 52 days). The study highlights the importance of community support,
mainly through informal savings groups, in improving the participants’ savings skills and knowledge on
solar, especially for those relatively excluded from solar product markets and with pressing economic
needs.

a. Background and Motivation

Over 600 million people in Sub-Saharan Africa lack grid connectivity, a number that has been increasing
in recent years and is expected to continue rising. Inadequate lighting and the inability to power electronic
devices can limit economic opportunities and working hours, as well as the ability of household members
to study in the evenings. The lack of access to clean and reliable energy sources also leads to households
resorting to polluting fuel sources like kerosene, which can be expensive and negatively impact respiratory
health. Off-grid solar devices offer a clean, safe, and reliable alternative energy source without grid
connectivity. However, access to solar devices is challenging due to unaffordability of products, market
uncertainty, customer remoteness, and regional instability, which pose significant barriers to establishing
reliable solar supply chains across Africa.

b. Intervention

This study aimed at incentivizing access to SHS by improving savings to purchase solar products in
Kiryandongo and Nakivale refugee settlements of Uganda, where energy access is exceptionally low. As
of 2020, only 42% of the Ugandan population was connected to the grid and energy access has been
particularly poor for the country’s nearly 1.5 million refugees. Despite Uganda's relatively inclusive refugee
policies, 90% of the refugee population in the country did not have sufficient access to energy in 2016. This
energy poverty further limits productive opportunities for income generation in a setting where only 2% of
refugee households report having wage employment and 75% are unemployed.

Specifically, we assess the impact on savings toward solar goals of a training session delivered during
VSLA meetings, highlighting the potential savings and earnings benefits of solar products, information
about how to identify and access certified products, and enhancing planning skills required for saving with
a goal-setting exercise. The intervention builds on the finding that VSLAs play an essential role in
supporting financial goals of refugees in Uganda, offering an important vehicle potential risk-reduction of
solar financing and for socializing productive benefits of solar energy.

This study builds on mixed method research including an earlier diagnostics study and pre-pilot activities
informing intervention design. Diagnostics found that refugee populations rarely consider it realistic to
aspire to save for or purchase such products, even those that were actively saving in VSLAs. Lack of
information, combined with a proliferation of cheaper, uncertified, low-quality solar products in and around
refugee settlements, has the combined effect of increasing both negative experiences and a lack of



awareness to identify higher-quality devices. Furthermore, solar product distributors have been moving
operations out of vulnerable areas due to the losses associated with unfulfilled payments after financing
those products.

We conducted a cluster randomized controlled trial (RCT) in 312 VSLAs sampled from the two refugee
settlements, which have distinct demographic compositions. VSLAs were randomly assigned to either
control or treatment and four to six of its members were randomly selected to participate, for a final sample
of 1,223 intervention participants. The study measured various outcomes, including knowledge about and
attitudes towards solar products, planning and goal-setting skills for saving, social support from fellow
VSLA members, and savings towards a solar goal.

c. Results

The intervention resulted in greater likelihood of having a solar goal and more savings toward such a goal.
Participants assigned to the treatment group report were 32 percentage points more likely to have a savings
goal for a solar product and saved approximately 2,100 Ugandan shillings per week (~$0.58) more than the
control group towards their solar goal.

Treatment group respondents show greater trust in solar companies and greater demand for higher quality
solar products. Participants reported more trust in solar companies and were also more likely to save for
solar devices commonly sold by certified companies, such as lanterns and solar home systems, rather than
panel and battery systems. Treatment respondents felt more supported by their fellow VSLA members but
did not exhibit differences in confidence or grit for saving. Treated individuals reported that their saving
was made possible by reminders and support from other VSLA members. However, there were no
significant differences in self-efficacy for saving and grit between the experimental groups, nor were there
differences in the internal obstacles reported by respondents. Lastly, as expected, we do not observe
statistically significant differences arising from the intervention for the ownership of solar devices, which
are likely only to be found when examining long-term effects after significant savings can be made.

d. Policy Recommendations

The study demonstrates the complementary role of behaviorally informed interventions to tackle both
structural (financial access, preference for counterfeit products) and non-structural barriers (awareness,
knowledge, interest, mental bandwidth and ability to commit to monthly financing payments) through a
training session that improved financial access to solar devices with less risk by incentivizing savings in
group settings. Given the context of refugee settlements and lack of access to electricity, the findings are
especially relevant for program activities and policy interventions improving vulnerable populations’
access to and adoption of clean and conventional energy sources, as well as initiatives incentivizing income
generation activities. The demonstrated success of leveraging trustworthy and supportive program
implementation channels that are already integrated within the community (VSLA groups) opens the doors
for other group-based strategies like social demonstrations, commitments, and edutainment activities.

The study also provides valuable and concrete insight into the program-designing aspect. The positive role
of relying on qualitative diagnostic processes to identify design channels and prototyping to zero in on
program design and implementation details is a significant learning from this research. This process also
allows for integrating nuanced, behaviorally informed aspects, enhancing the target population's appeal for
and understanding of materials. For example, intervention materials stressed solar businesses' economic
benefits and income-generating potential to align with entrepreneurial members' aspirational and economic
goals within the refugee community.
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1. Introduction

Around 80% of those living without access to electricity are from Sub-Saharan Africa, with over 600
million people in this region (47% of the population) not connected to the grid (IEA, 2022). Indeed,
this figure has been increasing in recent years and is projected to increase to around 660 million by 2030,
when Sub-Saharan Africa is expected to represent 85% of those without electricity access. The increase in
unconnected individuals in Sub-Saharan Africa stands in stark contrast to a sharp decline in other parts of
the world and can be attributed to some extent to population growth, recent inflationary pressures, and the
slowdown of energy access projects in the wake of COVID-19 (IEA, 2022).

Without grid connectivity, off-grid solar devices offer a clean, safe, and reliable alternative energy
source (IEA, 2022). Solar devices, in particular, are considered an efficient way to reach underserved areas
over the next few years (at least pre-2030), with the diffusion of mini-grids and the expansion of the grid
projected to happen more slowly (World Bank and Lighting Africa, 2023). However, access to solar devices
is also challenging in many parts of Sub-Saharan Africa due to various constraints. In particular, the
unaffordability of products (also World Bank and Lighting Africa, 2023), market uncertainty, customer
remoteness, and regional instability pose barriers to establishing reliable solar supply chains across parts of
the African continent (EIB, 2020).

A lack of access to clean and reliable energy sources means many households have to resort to
polluting fuel sources, such as kerosene (Muyanja et al., 2017), or inefficient sources, such as torches
or phones, to light their homes. The frequent burning of kerosene, candles, or fossil fuels can represent a
significant expense for households and impact the respiratory health of household members (Muyanja et
al., 2017). The need to rely on these options, such as torches or phone lights, can have multiple negative
impacts. For instance, poor lighting or an inability to power electronic devices can severely limit
households’ economic options and their working hours (Radley and Lehmann-Grube, 2022), as well as the
ability of household members to study in the evenings (Lemaire, 2018), or show resilience in the face of
shocks (Zaman et al., 2021). Lack of lighting has also been linked to reduced safety and lower well-being
since the increased complexity of life without easy light and electricity can make even simple tasks
challenging (Day et al., 2016; Sundararajan et al., 2022).

In Uganda, levels of electricity connectivity remain below the average for Sub-Saharan Africa as a
whole, with 58% of the population still without grid connectivity as of 2020 (WRI, 2023). Energy poverty
is exceptionally high among the country’s population of close to 1.5 million refugees despite the country’s
relatively inclusive refugee policies (UNHCR, 2019). Indeed, as of 2019, over 75% of the refugee
population did not have access to any form of renewable energy, and there was a high reliance on firewood
and kerosene for this population. Moreover, energy expenditure represents an average of 22% of total
household expenditure in refugee households, with the time burden of fuel collection at around 12-24 hours
per week (UNHCR, 2019). Where refugees own solar devices, these tend to be small lanterns handed out
by humanitarian organizations or uncertified (and often low-quality) solar products purchased in the local
marketplace (UNHCR, 2016), limiting the extent to which the devices can improve the household's welfare.

The issue of low penetration of solar devices, and particularly solar home systems, has received less
attention than that of other ‘welfare-improving technologies,” such as cookstoves, which have been
the subject of significant research since the establishment of the Sustainable Development Goals
(World Bank, 2019). Though often small-scale or qualitative, studies focusing on solar uncover parallels
with the broader literature on barriers to ‘welfare-improving’ technologies (Mobarak and Saldanha, 2022).
Supply-side constraints (which are only an indirect focus of this report) include challenges from the risk of
expanding to new markets and establishing reliable supply chains in remote areas (Thomas et al., 2021,
Lighting Global, 2021). On the demand side, similar financial, informational, and behavioral constraints
often appear (Lighting Global et al., 2021; Thomas et al., 2021).
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To our knowledge, there are no existing empirical studies about how barriers to solar energy access
mentioned above are compounded for the refugee population, though descriptive studies and policy
reports hint at the particular importance of these barriers for refugees (Thomas et al., 2021; UNHCR,
2016). For instance, affordability constraints are especially binding for refugees worldwide, with incomes
often low or unpredictable. When purchasing certified solar products?, these constraints are exacerbated by
a paucity of financial support or flexible payment schemes to support low-income refugee households
(USAID, 2020). Indeed, pay-as-you-go schemes are rare in refugee settlements (USAID, 2020), as are solar
product loans through formal or informal financial mechanisms, such as savings and lending groups (World
Bank, 2021). Refugees' lack of financial options relates partly to the perceived risk of serving these
populations, for whom incomes are often low or volatile, and identification or tracking is challenging
(Thomas et al., 2021; USAID, 2020). Perhaps as a result, the diagnostic work for this study suggested that
refugees in Uganda often consider larger solar products to be out of their financial reach and rarely consider
it realistic to aspire to save for or purchase such products (World Bank, 2021).

Trust and informational barriers to purchasing solar also appear to be exacerbated for refugees in
Uganda. Since these populations are not being directly targeted for certified solar products, often due to
the perceived risks described above, informational or marketing campaigns about certified solar products
are less likely to reach refugee-hosting areas (USAID, 2020). Language barriers between refugees and the
host community populations typically selling certified solar products can exacerbate these types of
information asymmetries where they exist. This lack of information, combined with a proliferation of
cheaper, uncertified solar products in and around refugee settlements, has the combined effect of increasing
both negative experiences of solar products and a lack of awareness about identifying higher quality devices
(UNHCR, 2016). As a result, refugee populations may have low trust in solar products (World Bank,
2021).

Even without informational barriers, the constant financial scarcity many refugees experience in this
context can lead to bandwidth constraints, reducing the attention they can commit to considering the
possible benefits of solar products. This possible lack of attention to (or underestimation of) the potential
benefits of even high-quality devices when these are available is a phenomenon documented elsewhere in
the energy-efficiency and technology literature (Gillingham and Palmer, 2014; Allcott et al., 2015; Hanna
etal., 2014). In this context, since energy expenses, such as for lighting or phone charging, occur frequently
and involve small sums of money each time rather than one large lump sum (World Bank, 2021), those
with scarce resources and many competing demands may not have the mental bandwidth to calculate the
amount that they could save on energy spending if they owned a solar device (Mullainathan & Shafir, 2013).
Furthermore, given the types of devices refugee populations are exposed to?, they may overlook the income-
generating possibilities associated with solar devices, significantly larger products with charging or
appliance-powering capabilities (World Bank, 2021).

This study generates empirical evidence about the extent of the barriers described above for the
Refugee Population in Ugandan and looks to overcome these via a group solar savings session carried
out at village and savings loan association (VSLA) meetings. It considers the reasons for current low
levels of solar savings and adoption and tests the impact of providing information about solar benefits,
attempting to boost trust in solar companies, and helping participants to form goals to finance products if
they want to. The study uses VSLAS in two refugee settlements as the key vehicle for the interventions,

L For this study we consider certified solar products to be those awarded a certification by VeraSol. We only include such products
in our solar catalogue. We also provide contact information for a few local solar companies that were noted as operating in the
settlement area by the IFC but for which we don’t single out specific devices.

2 Refugees in Uganda often receive solar lanterns distributed by humanitarian organizations when they arrive in settlements. These
lamps are simple and practical but have just one purpose and may not always be the highest quality, due to resource constraints
related to humanitarian assistance. Thus, such products can save on lighting costs and increase the ease of everyday life in the
short-term, but may not save or make refugees money over longer periods (UNHCR, 2016).
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given the importance of these groups in people’s financial lives (World Bank, 2021) and the limited existing
options for solar financing in these contexts. VSLAs are collaborative, self-managed savings groups in
which members contribute savings, and lend accumulated funds to members at an interest rate that is
typically more affordable than formal financial institutions. Evidence suggests that VSLAs are useful
mechanisms for promoting saving toward income generating activities (Dupas & Robinson, 2013), buffer
stock savings (Beaman, Karlan, & Thuysbaert, 2014), and other savings goals (Salas, 2022). The design
of the intervention is informed by behavioral theories relating to the transition to improved technologies
and insights from the behavioral savings literature.

Insights from this study are expected to inform implementation activities funded by the WB under
the Electricity Access Scale-up Project — EASP (P166685). Approved in 2022, EASP is an Investment
Project Financing operation to support the Government of Uganda (GoU) in improving access to energy
and energy efficiency, specifically, increasing access to off-grid electricity and clean cooking solutions.
This initiative will include programs to support adoption of off-grid energy technologies for 647,000 low-
income households, emphasizing expanding access in refugee-hosting communities (Component 3). In
addition to households, EASP aims to increase the adoption of off-grid electricity by public institutions and
commercial entities.

2. Intervention Design

a. Barriers

The diagnostic work for this study (described in more detail in the appendix) helped the team
understand the barriers to access and adoption of solar products in Ugandan refugee settlements. We
identified a typical ‘user journey’ for the adoption of solar products and were able to pinpoint possible
barriers at different stages in this process. The exercise uncovered the following key barriers to the adoption
of these technologies:

The full benefits of solar, especially productive uses, were not salient amongst refugee communities.

In particular, the salience of energy savings over time and possible productive uses of solar products was
low for this community. The difficulty of assessing product benefits appeared to be due, in part, to the low
penetration of products in settlements, as well as to limited bandwidth for refugees to calculate the possible
savings or earnings associated with these products®.

Trust in product quality was low

Information asymmetries and a high prevalence of low-quality and counterfeit products in the market meant
that households did not know how to distinguish between high-quality and low-quality products and did
not purchase solar for fear products would break®.

3 See sub-sections on ‘Lack of Salience of Panels as Assets for Productive Use’, ‘Cognitive Cost of Tracking Energy-Specific
Spending’ and ‘Calculating Savings, Barriers to Social Learning About Product’ in the diagnostic (World Bank, 2021).

4 Figures reported come from the baseline survey but these takeaways also emerged during the diagnostic (World Bank, 2021).
5See sub-section on ‘Information Asymmetry Regarding Product Features and Low Trust in Product Quality’ in the diagnostics.



Low, unpredictable incomes and a lack of financing options for solar resulted in a feeling that solar
products are out of reach for refugees.

The lack of suitable financing mechanisms for refugees has led solar companies to perceive settlements as
financially risky places to sell products and refugees to think of more powerful and costly solar products as
out of their reach®.

Using these findings, we designed behaviorally-informed interventions to target barriers to solar adoption,
particularly the adoption of larger solar devices such as solar home systems. The interventions were
created with the following aims, to be delivered in a solar information session embedded within a village
savings and lending association (VSLA) meeting:

e Emphasizing the possible savings and earnings benefits of solar products.

¢ Informing participants about how to identify high-quality, certified products.

e Communicating the social and risk-reduction benefits of leveraging village savings and lending
groups as a sustainable method of supporting savings or loans for these products.

e Strengthening socio-emotional skills needed for saving with a guided goal-setting exercise.

The team also had numerous one-on-one discussions and a round table with solar suppliers operating in
Uganda to explore the possibility of supply-side interventions. Due to suppliers’ current constraints
operating in refugee settlements, this intervention focuses first on constraints to demand, hoping that
alleviating these could help alleviate supplier constraints down the line. For instance, if refugees can save
or borrow for solar with their VSLA, this could offer an alternative to PAYGO systems or reduce the risk
of these. Furthermore, if they can identify high-quality products reliably and trust that they will last, their
demand and willingness to pay for them may increase.

b. Theory of Change

The theory of change for the intervention is outlined in Figure 1 below. In the first two sections, the theory
of change describes the key barriers identified through our diagnostic work (see ‘Problem and ‘Resulting
Barriers’ in Figure 1). More details about the preliminary work for this study can be found in the ‘Diagnosis
and Pre-Pilot” section of the report in the appendix. The theory of change summarizes the interventions
described in the ‘Treatment Arms’ section of this report (see ‘Input’ in Figure 1) before denoting the
expected outcomes. As summarized in ‘Intermediate Outcomes’ and ‘Outcomes’ in Figure 1, we expect the
interventions to result in the following effects, elaborated upon below:

6See sub-sections on ‘Structural Barriers’, ‘Norms Around What VSLA Loans Can Be Used For’, ‘Barriers to Social Learning
About Product’ in the diagnostic (World Bank, 2021).



Figure 1: Theory of Change for the Adoption of Solar Home Systems in Refugee Settlements
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c. Related Literature

The barriers identified in our diagnostics and resulting interventions detailed in the theory of change were
informed by existing literature that applies similar solutions to alleviate similar constraints, though often
in different contexts.

Low knowledge about product benefits

The behavioral literature on the low valuation of energy-efficient technologies points both to issues of
limited bandwidth to assess product benefits and to high opportunity costs of energy efficiency in contexts
where long-run health and environmental concerns are not a high priority for consumers (Gillingham and
Palmer, 2014; Mullainathan and Shafir; 2013).

Communications about ‘welfare-improving’ technologies that focus on benefits most valued by consumers,
rather than benefits considered important by vendors, can increase the perceived value of such technologies
(Mobarak et al., 2012; see also Pattanyak and Pffaf (2009) for a theoretical treatment of this decision). For
instance, Girardeau et al. (2021) found that highlighting the environmental benefits of solar technologies
had minimal effect on the uptake whilst emphasizing user-focused benefits, including quality of life, self-
sufficiency, and comfort increased adoption.

Priority characteristics will vary from context to context (and even household to household), so offering a
diverse range of products will be essential to reflect the needs of different segments of beneficiaries
(Pattanayak et al., 2016). In our case, we introduce information about a broad range of solar devices,
emphasizing their benefits for saving money on energy expenses and the possibility of making money with
these technologies.

Low trust in solar providers due to the prevalence of counterfeits

When it comes to problems of asymmetric information relating to product quality and trust, we are
guided first and foremost by the theoretical literature about markets for ‘lemons,” in which low- and high-
guality goods cannot be differentiated, leading to an exit of the high-quality good (Akerlof, 1970). Very
little work has been carried out on the existence of or solutions to this problem in the developing world. A
recent empirical study by Graff et al. (forthcoming) finds that durability signals (such as certification and
warranties) increase willingness to pay amongst more experienced buyers in Senegal. Therefore, they
conclude that product quality concerns are a critical barrier to solar adoption in that context.

Our work adds to this study by broadening the scope from solar lanterns to consider a broader range of solar
products (particularly more powerful and expensive devices). As such, we also test the importance of
addressing other barriers, such as low income and participants’ financial exclusion.

Few financial options and low self-efficacy for purchase

Given the affordability challenges associated with solar devices, this study contributes to the considerable
literature about savings barriers in the context of considerable financial exclusion in the developing world.
Existing work on behavioral barriers to saving identifies several tendencies that can lead to under-saving.

The savings literature also considers the impact of inattention and, to a lesser extent, planning fallacies
(Karlan, 2014). For instance, saving might be undervalued in extreme scarcity (Shah et al., 2012; Mani et
al., 2013), or savers might forget to consider ‘exceptional’ expenses when planning their spending and
saving (Karlan et al., 2012). Studies in this area find that reminders about the benefits of saving (Karlan et
al., 2012) and savings plans (Carpena et al., 2019) can somewhat counteract under-saving.

Furthermore, scarcity can lead to aspiration traps, resulting in more modest goals and lower savings
(Lybbert & Wydick, 2017; Macours & Vakis, 2014; Seshan & Yang, 2014). Related research finds
psychological interventions, such as boosting aspirations or the self-efficacy of excluded communities



(Ghosal et al., 2020) and participation in thoughtful goal-setting exercises (Carpena et al., 2019), to be
beneficial. However, overly optimistic aspirations and goals can have harmful effects (Genicot & Ray,
2017; 2020; McKenzie et al., 2021).

One issue that emerges is the challenge of self-control, which is often linked to time-inconsistent
preferences (Strotz, 1955; Phelps and Pollak, 1968). Under these circumstances, savings mechanisms that
require some commitment can help increase savings (Ashraf et al., 2006; Brune et al., 2021; Dupas and
Robinson, 2013). The trade-off between commitment and flexibility is an important question in this
literature, with soft commitment devices performing better than hard commitment in some contexts.
Moreover, evidence suggests that informal group saving for a specified goal can yield larger savings than
saving individually, even using commitment savings products (Dupas and Robinson et al., 2013). Public
commitment to a particular goal within such group settings can also be a powerful ‘soft’ commitment
vehicle due to peer observability (Salas, 2022).

This work adds to the behavioral savings literature by considering the barriers particularly binding for
refugees in this context. It investigates the extent to which realistic goal-setting and soft-commitment in
a group setting can lead to increased saving for solar by boosting the aspirations and self-efficacy of this

group.
d. Study Arms

We use a cluster Randomized Controlled Trial (RCT) to test the causal impact of behavioral change
interventions on the above outcomes. Intervention design was an iterative process, with numerous possible
interventions first tested in an agile pre-pilot phase of the study. Details about the pre-pilot process and its
takeaways (as well as the diagnostic work that came before it) can be found in the appendix.

Final randomization took place at the VSLA level, with VSLAs randomly assigned to one of two conditions:
Control: Business-as-usual

The control group received no contact or intervention during the intervention period. However, once the
intervention period was complete and the endline had been carried out for all the members of a control
VSLA, the printed informational material delivered during treatment was then shared with control
participants.

Treatment: Solar information and savings session

The main intervention was an Information and Savings Session embedded in a VSLA meeting, which
sought to increase participants’ knowledge about available high-quality solar products and boost skills for
saving toward solar products. This session consisted of the following:

e Salient information about the possible savings and productive benefits of solar devices.

e Practical support to identify and access high-quality (certified) solar products.

o Establishing an attainable savings goal, be this for solar or for another purpose, and publicly
committing to this verbally with the support of the VSLA.

Using this intervention, we pose the following research questions:

o Does making salient solar products' possible savings and earnings benefits increase knowledge of and
demand for these in refugee hosting areas?

o Does informing participants about how to identify high-quality, certified products increase their
ability to identify these, their trust in solar companies selling them, and thus, their demand for the
products?



o Does leveraging village savings and lending groups for solar information and savings sessions allow
VSLA members to set and pursue attainable solar savings goals’?

Details of each component of the intervention session are described below.
1. Salient Information: Discussion of the Possible Savings and Earnings Benefits of Solar (Flyers)

In this discussion, participants heard about the energy savings solar ownership can offer and possible
money-making opportunities for those who use solar in their businesses. Flyers were used to guide the
session, using a role model and specific examples to make the material more relatable.

2. Practical Support: Identifying Certified Devices and Links to Reputable Local Companies

After discussing the possible benefits of solar, the discussion turned to practical considerations for choosing
a solar product. The differences between certified and non-certified products were discussed, with advice
given to participants about how to identify certified devices. A mini-catalogue of examples of certified solar
products available locally was shared with participants to inform them about typical product types, prices,
and where/how to access certified devices®.

Participants were also informed about the various financing options for purchasing a solar device. The
options discussed included paying for the total cost upfront with their own cash, borrowing from the VSLA
to buy a device, or paying the solar company in installments through a PAYGO option. In all cases, the role
of saving in a VSLA was emphasized.

3. Goal Setting within the VSLA: Establishing Attainable Savings Goals for Solar or Other Purposes
and Publicly Committing with VSLA Support

A team game with balloons was played to reinforce the value of group support and teamwork that can make
VSLAs a powerful mechanism for saving. Participants were then encouraged to think about a savings goal
they would like to work towards within their VSLA. They honed this goal using strategies informed by the
WOOP (Wish, Outcome, Obstacle, Plan) method® to ensure that it was desirable and attainable. Details of
the goal were recorded on a simple goal-setting sheet designed for the purpose. The goal-setting sheet
prompted participants to record (1) what goal they were saving towards, (2) how much they planned to save
at each VSLA meeting, and (3) how long they expected it to take to achieve their goal.

The final part of the session involved an (informal, verbal) public commitment to each member’s savings
goal in front of the members of their group.

3. Implementation

This section of the report details the implementation of the intervention and surveys, with details about
sampling, randomization and balance tests, data collection, and rollout. A timeline of activities is provided
in the appendix.

" Note that, due to the design of the study, we will not be able to attribute specific effects to specific parts of the intervention session.
8The information in the mini solar catalogue was gathered with support from local solar companies, who were contacted by email
and invited to submit relevant information if they were interested in being included. The team also paid visits to the local offices
of solar providers to collect this information.

® The WOOP method is an acronym that stands for ‘Wish, Outcome, Obstacle, Plan’, described by Gabriele Oettingen (2014). It is
a strategy for goal setting which uses mental contrasting, encouraging those using it to establish a Wish and envision the
consequence (or Outcome) of this, whilst also acknowledging and Planning for possible internal Obstacles that could get in the
way of its fulfilment. In this intervention, participants were encouraged to do this in reference to a savings goal.



a. Target Population

The Kiryandongo settlement in the namesake district and the Nakivale settlement in the southern district of
Isingiro are two of Uganda's oldest and most populous refugee settlements. The community of Kiryandongo
was established in 1954 but formally instituted as a refugee settlement in 1990 by the GoU (Kintz, 2019),
while Nakivale was established in 1958 and formalized by the GoU in 1960 (Beganda, 2003). As shown in
Table 1 below, Nakivale has a population of 176,720 individuals, significantly larger, older, and with a
lower schooling level than the one from Kiryandongo, with 64,981 inhabitants. However, both settlements
retain a similar gender composition with a slightly more significant female proportion. Additionally,
Nakivale predominantly hosts individuals from the Democratic Republic of Congo (66%) and Burundi
(17.4%), while Kiryandongo primarily hosts individuals from South Sudan (99%). Lastly, Nakivale has a
higher engagement in various occupations (24%), primarily in agriculture, while Kiryandongo has a lower
occupation rate (15%) with a mix of administrative and executive secretaries and agricultural workers.

As expected, access to the electricity grid is limited in both settlements, with only a few households
connected to the national grid for lighting in the case of Nakivale (2.62%). Furthermore, access to solar-
sourced electricity is not prevalent. However, Kiryandongo exhibits higher access to off-grid solar than
Nakivale (21.5% vs.12.7%) and higher ownership of solar panels or electric inverters (26.7% vs. 5.9%).
Thus, between two and three out of five households rely on firewood and charcoal as fuels for their cooking
needs.

Table 1: Refugee Population Characteristics in Kiryandongo and Nakivale Settlements

Kiryandongo Settlement Nakivale Settlement

Total Population (habs.) 64,981 176,720

Female composition 52% 51%

Youth (15-24 years) 29% 22%

Elderly (Above 60 years) 2% 3%

Country of Origin (Largest) South Sudan: 99% Democratic Republic of Congo: 66%
Literacy Rate 26.6% 23.8%

Attendance at Formal School 14.13% 20.16%

Total Population with Occupation 15% 24%

Administrative/executive

D OB R secretaries (24%)

Field crop/vegetable growers (27%)

Connection to National Grid* 0% 2.62%
Access to Solar Energy* 21.5% 12.73%
Firewood or charcoal for cooking™ 41.1% 57.3%
Owns Solar Panel/Electric Inverter* 26.71% 5.90%

Sources: UNHCR Uganda refugee settlement profiles statistic (July 2023) and * the 2018 Uganda Refugee Survey.

UNHCR information on VSLASs operating in the refugee settlements shows that, despite the lesser total
population, the Kiryandongo settlement has more VSLAs and member populations than Nakivale (see
Table 2). However, both settlements have more female members than males in VSLAs. Furthermore, in
Nakivale, the refugee population's average participation per VSLA is lower than in Kiryandongo.
Generally, both settlements have substantial savings in their VSLAs (392-665 USD) and a similar loan
amount taken by the members (nearly 140 USD).



Table 2: Village Savings and Loan Associations (VSLA) in Kiryandongo and Nakivale Settlements

Kiryandongo Settlement Nakivale Settlement
Number of VSLAs 284 180
Total Members 7,082 (Female: 72%) 5,392 (Female: 60%)
Refugees Per VSLA (avg.) 30 25
Total Savings (avg. USD) 391.97 665.12
Total Loan Taken (avg. USD) 144.71 139.14

Source: 2022 VSLA Data by UNHCR.
Note: Data only include VSLAs from operating partners who coordinated with UNHCR.

b. VSLA Sampling and Random Assignment

The sample size was selected to allow the research team to calculate minimum effect sizes of 300 shillings
(0.2 SD) with 80% statistical power®. A total of 300 clusters was identified, with 150 clusters per study
arm for the key outcome variable: solar savings contributions at each VSLA meeting. This conservative
sample size also allows for a small amount of attrition, given the relatively high mobility of our target
population. This effect size is in line with the literature. For example, Salas (2015) estimates increases in
savings of 35% due to public commitment in Colombia and 18-25% due to public labeling interventions
(2022). Commitment savings products have offered increases for soft and hard commitment (Ashraf et al.,
2006).

VSLAs were recruited through engagement with operating partners supporting VSLAs (e.g., BRAC, We
Are Alight, Finnish Refugee Committee, among others) and snowball sampling through referrals from
VSLA chairpersons or other VSLA members. Our sampling frame included 312 VSLAs, selected after
administering a VSLA qualification instrument with the chairperson (or another preferred representative)
of respective VSLAs. VSLAs needed to meet the following four criteria to be included in our sampling
frame. The criteria were:

1. The VSLA should have at least 8 members.

2. The VSLA should have at least 50% of its members from the refugee community.
3. The VSLA should meet at least once a month.

4. On average, at least half of the VSLA members attend its meetings.

VSLA Member Sampling

Recruitment was followed by a member sampling activity in which the project was introduced to all VSLA
members at the group level, and enumerators shared that the purpose of the study focused on solar energy
use for domestic lighting and productive purposes*®.

During these introductory sessions, most often arranged on groups’ routine meeting days appointed by the
VSLA contact person, eight (8) study participants were randomly selected from the group’s membership
ledger. From this list, the first four members were sampled to be a part of our sample, and the remaining
four members were to act as a buffer for the first four sampled members'2. If any sampled member was

10 Further details on the power calculations and sample size selection are provided in the appendix.

1 While the study aimed the refugee population at its inception, later we amended our approach to target host members of VSLA
groups which were refugee majority in nature. To accommodate this without impacting power calculations, we strategized to recruit
two additional host respondents (for a total of six including the initial four refugee members who were sampled) from mixed-
refugee-majority VSLAs. This strategy led us to recruit an additional 20 host community members from 11 such VVSLAs at baseline.
12 Initially, we followed a gender-proportionate sampling strategy within VSLA, i.e., in each VSLA, the number of female
intervention participants should proportionate to the total female members in the group. However, owing to an observed low
recruitment, this criterion was later dropped.
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unwilling/unavailable or deemed ineligible for our study, they were replaced by a member from the buffer
in chronological order.

The following two qualifying criteria were implemented for those who were sampled:

1. They needed to be a member of only one VSLA, i.e., the VSLA from which we had sampled the
individual. This criterion was used to minimize the potential for exposure to the intervention among
control group VSLA members.

2. They needed to express interest in saving for a larger solar device than a simple lantern®,

VSLA Randomization

We implemented a block-clustered-randomization since the intervention was designed to be delivered to
the VSLA. A block randomization approach was deployed to randomly assign the VSLAs into the two arms
— treatment and control. The randomization was stratified using two variables: settlement and female
proportion.

Settlement stratification. Specifically, the 312 VSLAs were spread across two settlements —
Nakivale (55%) and Kiryandongo (45%). Fewer VSLAs were recruited from Kiryandongo, given its
smaller settlement population than Nakivale.

Female VSLA membership stratification. We defined the VSLAs as having a high female
majority using 75% female membership as the criterion cutoff, near the median split in our sample of
VSLA:s. Specifically, 53% of VSLAs had over 75% female membership, and 47% had up to 75% female
membership.

Block Randomization. Based on these two variables, we split the 312 VSLAs into four blocks:
Nakivale and high female majority, Nakivale and not high female majority, Kiryandongo and high female
majority, and Kiryandongo and not high female majority. Within each block, we randomly allocated the
VSLAs into treatment and control arms with a 1:1 proportion for a final sample of 157 treatment VSLAS
and 155 control VSLAs. Treatment and control VSLA distribution across the four stratification-blocks is
shown in the appendix.

c. Balance

We tested for balance between treatment and control samples at the cluster and individual levels. At the
VSLA level, we find our sample balanced between the two groups, with no significant differences between
them before the intervention rollout.

We also test for balance for demographic variables at the individual level. We tested across variables
measuring monetary poverty (both as an index and in quintiles), nationality, education, household’s primary
source of income, and household enterprise information, among others. We test the variables for balance
using the difference of means and a Romano-Wolf multiple hypotheses testing algorithm. We find our
sample to be balanced across all demographic variables of interest apart from the educational qualification
at the primary level. Details all the individual-level variables tested for balance are provided in the appendix.

Finally, we tested for balance of the outcome variables of interest (at an individual level) at baseline. We
test the variables for balance using the difference of means and a Romano-Wolf multiple hypotheses testing
algorithm. Across the eight variables’ groups of interest, we find that our variables are mostly balanced at
baseline apart from the exception of two variables — aspiration and expectation to purchase a solar product
in the year since baseline. Details of all the outcome variables tested for balance are in the appendix.

13 This was deployed by using the following example “For example: i) a lantern that allows for phone charging or, ii) a system
that allows for more than one light and charging or, iii) a system that powers lights and an appliance like a television or a radio.”
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Table 3: VSLA Characteristic Balance across treatment arms

Treatment
Control Mean Mean C-T
Variable (SD) (SD) (SE)
N = 155 N = 157

Number of Members 20.284 20.108 -0.168
(10.592) (14.096) (1.310)

Number of male members 6.110 6.159 0.051
(5.906) (9.186) (0.701)

Number of female members 14.174 13.949 -0.220
(7.729) (8.475) (0.836)
VSLA share price! 3,5677.742 3,542.038 -40.172

(7,972.936) (6,295.811) (811.855)

VSLA meeting at least once a week 0.884 0.847 -0.037

(0.321) (0.361) (0.038)

Notes: *Normalized by meeting frequency to a weekly share price
d. Data and Outcomes

The data for this analysis was collected in two household surveys designed by the World Bank team for
this evaluation and collected by L-IFT. The surveys were collected in treatment and control households
before (September-December 2022) and after (May-June 2023) intervention implementation to compare
changes in the two groups over this time. 1,016 completed surveys were collected at baseline and 1,186 at
endline. Note that the larger number of endline surveys reflects the difficulty of contacting households
before the intervention began. The baseline data collection period was ended before all surveys were
completed, as initial outreach took longer than expected. Most of the analysis reported uses only the endline
outcomes due to this possible selection of the baseline sample, with robustness tests using the sample for
whom we have both surveys. Both baseline and endline surveys were collected in person.

The outcomes of interest for the study measured in the surveys are described below, and these map onto
the Theory of Change described previously. Our key outcomes of interest are written in bold.

Table 4: Measured Intervention Outcomes

Intermediate Knowledge and Attitudes e Increased knowledge of the benefits of solar products

Outcomes e Increased knowledge of how to identify certified products
e Increased trust in solar companies selling certified products
e Increased demand for certified solar products (aspiration)
Planning for Savings e Fewer financial/savings barriers to obtaining solar
Obstacles e Increased capacity to foresee and overcome savings obstacles
Social Support and e More likely to feel supported by VSLA
Accountability for Saving
Self-efficacy for Saving e Increased self-efficacy in their ability to save towards a solar goal
e Increased savings grit
Outcomes  Pursuit e More likely to have a solar savings goal

e More likely to have a solar savings goal for a larger solar product
e More likely to track their savings
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e More likely to have contacted companies selling certified solar
products

e Increased savings towards solar (per week/month or in total)

e Increased expectation of obtaining a solar device next year

Ownership e More likely to own a solar device
» More likely to own a larger solar device
» More likely to have acquired a new solar device since March

Note that we are only able to measure outcomes in the short term in this report. For this reason, though we
measure solar acquisition (see ‘Ownership’ above), this report will focus more on outcomes related to
‘Pursuit,” such as savings towards these devices.

e. Compliance Tracking

Baseline

At baseline, we interviewed a total of 1,041 respondents (533 from Treatment and 508 from Control) who
were spread across 280 VSLAs (142 from Treatment and 138 from Control) from our sampling frame of
312 VSLAs (157 treatment and 155 control). We attempted to interview 4 members from each VSLA and
achieved this in 237 (121 Treatment and 116 Control) out of the 280 VSLAs.

Intervention

We attempted the rollout of the intervention in all the 157 treatment VVSLAs irrespective of their status of
baseline surveys.

Out of the 157 treatment VSLAs, we successfully rolled out the intervention in 143 VSLAs, of which we
collected data in 141 VSLAs. In two VSLAs, we could not collect intervention rollout data owing to
technical issues. The intervention was delivered at a VSLA meeting by confirming the availability status
of the baseline respondents from the VSLA. This was done to maximize treatment compliance.

Out of the 533 baseline respondents in the treatment VSLAS, 437 (81.98%) were present, 28 were in VSLAS
where we were not able to conduct an intervention, 35 respondents were unavailable in the long-term and
thus replaced by VSLA members who were attending and qualified for the study; the remaining 33 baseline
respondents were absent from the intervention session but did not require replacement, i.e., were
unavailable in the short term. We identified and appended 116 respondents from the VSLAS to the sample
where we had less than the requisite number of 4 baseline respondents.

To comply with the Intention-to-Treat (ITT) analysis models, the endline was attempted with all individuals
who were either sampled and present at the treatment (including replacements), or sampled but untreated
(including those who were not replaced due to short-term unavailability).

Endline

We attempted to conduct the endline survey in all 312 VVSLASs in the sampling frame. Treatment VVSLAS
were interviewed for endline at least 4 weeks after the rollout of the intervention session. However, for 9
treatment VSLAS (out of the 143 VSLAs where treatment was feasible to roll out), we had to conduct the
endline before the 4-week period ended. The endline was administered in a matched pair of Treatment and
Control VSLASs from the same randomization blocks to avoid biases. We collected 1223 endline responses
(610 from Treatment VSLAs and 613 from Control VSLAS) from 309 VSLAs (155 from Treatment and
154 from Control).
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On average, in treatment VSLAS, the endline was conducted 52 days after the intervention. There were 9
VSLAs which were assessed within a month of intervention. 29% of the treatment VSLAS were assessed
after 2-3 months of the intervention rollout.

Additions and Replacements

To address the lack of complete sample at baseline, we added respondents to our sample in VSLAS where
we had fewer than the requisite number of 4 respondents per VSLA. These additions were complemented
with replacements for those in our sample who withdrew from the study. Withdrawal from the study was
defined as those respondents who declined consent for study participation during treatment rollout or
endline, or who were unavailable (during treatment rollout or endline) due to their migration out of the
settlement or VSLA before the rollout of intervention activities in treatment VSLAS. A corresponding time
frame of ‘before March 2023’ was used for ascertaining withdrawal from the study as a part of the control
groups.

Overall, we conducted sample additions and replacements at the following study stages:

1. Intreatment VSLASs where we were able to implement the intervention, we conducted additions
and replacements before the start of the intervention session.

2. Intreatment VSLASs where we were unable to implement the intervention, we conducted additions
and replacements during the rollout of the endline.

3. In control VSLASs, we conducted additions and replacements during the rollout of the endline.
However, where replacements were made to account members who had left their VSLA, the criteria
for their departure was back-dated to coincide with the start of the intervention to ensure
comparability with the protocol in the treatment group.

Overall, 47 treatment sample members withdrew and were replaced and added by 120 members. In the
control groups, we noted 24 withdrawals and 113 replacements and additions.

Though the sample we use for our intervention differs slightly from the original sample selected, we
consider the additions and replacements made to be a necessary part of sampling when it comes to:

- Working with transient populations such is often the case with refugees.
- Sampling towards the end of the VSLA cycle, ahead of rolling out the intervention at the beginning
of a new cycle. This is because the composition of these groups can change between cycles.

We therefore consider the results presented below to be fair representation of the impacts of this intervention
in Nakivale and Kiryandongo for the population that is able to participate. However, the transience of much
of the refugee population and the shifting membership of VSLASs should be kept in mind when designing
interventions to support energy access in these communities. Interventions should be timed to maximize
exposure given a single VSLA cycle, and households who move very frequently may be less likely to
benefit from these types of initiatives.

4. Empirical Strategy
a. Single-Wave Ordinary Least Squares (OLYS)

This study's primary method of estimation is a simple linear regression model comparing treatment and
control communities at the endline.

Yivsia = IBO + ,BlTvsla + IBZRivsla + )/Cvsla + 8 Xivsla + €ivsla

Yivsia is the outcome variable of interest as measured at the endline,
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Tvsla is a dummy variable indicating whether the individual’s VSLA was assigned to the treatment group
(equal to 1 in this instance and 0 otherwise),

Rivsiais a dummy variable indicating whether an individual is a replacement,
Cvsla are control variables at the VSLA level*,

Xivsla are control variables at the individual level®,

€ivsla iS the error term, clustered at the VSLA level.

Note that this analysis is an intent-to-treat analysis since not all respondents identified for treatment ended
up being available (90% of the treatment group for these one-wave regressions was treated).

b. Two-Wave OLS

For robustness, we compare the simple analysis above with a regression analysis over the study period and
control for the outcome variable's baseline value to increase our precision (McKenzie, 2012). This analysis
can only be carried out for those participants for whom we have baseline data and is thus an ITT analysis
on those for whom we were able to collect baseline and endline data. 88% of the sample were interviewed
at baseline, and of these respondents, 93% were interviewed at endline. Due to this incomplete data, we use
two-wave regressions as a robustness test for the more conservative regressions above:

Yivsla,t =1 = ﬁO + ﬁlTvsla + ]/1Yivsla,t =0 + )/Cvsla + 0Xivsla + Eivsla
Yivsia, t = 1 is the outcome variable of interest as measured at the endline,

Tvsta is a dummy variable indicating whether the individual was assigned to the treatment group (equal to
1 in this instance and 0 otherwise),

Yivsia, ¢t = 0is the outcome variable of interest as measured at baseline,
Cusia are control variables at the VSLA level,

Xivsia are control variables at the individual level,

€ivsla iS the error term clustered at the VSLA level.

The 'Data and Outcomes' section above describes our key outcome variables (Yivsla). The effect of the
intervention in both cases is captured by the estimate of coefficient 1, which reflects the difference in the
outcome variables between treatment and control groups after the intervention has been implemented.

c. Tobit Regressions

In some cases, our outcome variables are conditional on other outcomes. For instance, the amount of money
saved towards a solar device is conditional on an individual saving towards such a device. We run
regressions suitable for censored variables since such outcomes are censored at zero for non-savers. We use
Tobit regressions in this instance to estimate the impact of treatment on this censored variable rather than

14 \V/SLA-level controls include: a settlement dummy, a dummy for VSLAs that meet at least weekly, the number of members in
the VSLA, and the VSLA’s share price (normalized to weekly). All of these variables were balanced at baseline between treatment
and control.

BIndividual-level controls include: a dummy for whether the household has a business, a dummy for a participant that has
completed at least primary education, a dummy for aspiring to purchase a solar device at baseline. These were included due to a
slight imbalance at baseline (all slightly higher in the control group).
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on the latent variable (Samantaraya & Patra, 2019). The coefficients reported are the average marginal
effects for these censored outcome variables.

5. Results

As mentioned, the results presented in this section are those estimated using just the endline data since this
data is available for a larger, less selected sample due to the cutoff to the baseline data collection period,
meaning that the baseline sample was smaller. The specifications presented include all the VSLA-level
control variables mentioned above and control at the individual level for whether or not respondents have
at least primary education. They are robust to the inclusion of the remaining individual-level controls, but
these are omitted in our main specification since they are only available for those respondents for whom
we have baseline data and thus restrict the sample when included. The results presented below do not change
(in significance or direction, coefficients only change minimally) when estimated using the smaller sample
for whom we have baseline and endline data, and when controlling for all the individual characteristics of
respondents in our specification. They are also robust to corrections for multiple hypothesis testing (See
Table 13 in the appendix for adjusted p values)*.

a. Main Results
Knowledge and Attitudes Towards Solar Products

Table 5 presents estimates for the impacts on participants’ knowledge of and attitudes towards solar
products. It presents the effects for four indices and one single outcome variable. Note that where indices
are presented, they are created by calculating the mean of all the variables included. All these variables are
measured similarly for each index (though this might differ between indices) and thus do not need to be
standardized before a mean is calculated.

Outcomes

Knowledge of targeted benefits — index'’. This index captures knowledge of the benefits of solar
products targeted explicitly by our intervention materials. It is an average of three variables measuring
knowledge about the possible money savings, earnings, and time-saving (through less time needed for fuel
acquisition) benefits associated with solar ownership. The variables included are dummies. Therefore, the
average represents the proportion of benefits recalled by the participant (see Table 5, column 1 for results)

Knowledge of other benefits — index. This index captures knowledge outcomes not explicitly
targeted by this intervention. The index comprises two variables measuring knowledge of solar energy for
reduced pollution and increased ease of home life linked to solar ownership. The variables included are
dummies (see Table 5, column 2).

Knowledge of certified products — index. This index captures the ability to identify ways to
recognize certified solar products correctly. It comprises five variables that measure knowledge about five
aspects of certified products: branding, uniformed agents, a detailed registration process, contract signing,
and a guarantee (i.e., warranty) or after-sales process. The variables included are dummies (see Table 5,
column 3).

16 A Romano Wolf correction for multiple hypothesis testing is used since this allows for clustered standard errors and multiple
regression specifications (McKenzie, 2021)

17 All indices used in the study were constructed after conducting exploratory factor analysis (EFA) on the relevant individual
variables. A Kaiser-Meyer-Olkin (KMO) test was done to ascertain the variables’ suitability for factor analysis. Rotated factor
loadings were used to identify the variables which contribute to the constructs. Reliability tests using Cronbach’s alpha was also
conducted in cases where likert-scale variables were used. All indices were created by obtaining a simple average of the identified
variables.
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Trust in solar companies — index. This index captures respondents’ trust in solar companies
selling certified products. The index comprises four variables measuring respondents’ confidence in product
guality, getting repairs or replacements, payment flexibility, and receiving respectful treatment. These items
are rated on a 5-point Likert scale ranging from 1 (Strongly Disagree) to 5 (Strongly Agree) and have high
internal consistency (a=.81; See Table 5, column 4).

Demand for certified solar products (aspiration). The final variable in Table 5 measures a
respondent’s demand for a solar product by asking if they would like to purchase one in the coming year.
This is a dummy variable (see Table 5, column 5).

Results

The effect of being assigned to treatment on knowledge and attitudes towards solar products is positive
across all the domains described above and on the demand for solar products. The ITT effect for a
respondent’s score on the knowledge indices is 17 percentage points and five percentage points higher for
the benefits targeted and not targeted by the intervention materials. Respondents in the treatment groups
scored 33 percentage points higher on the certified product knowledge index and 5 percent higher on the
trust scale than respondents in the control group.

They were also eight percentage points more likely to aspire to purchase a solar product in the next year at
the endline. However, the impact on the demand for solar products, a variable not balanced at baseline, is
reduced when we control for the demand at baseline to 10% significance (see appendix), suggesting the
result may not be robust.

Note, estimating impacts on the individual variables that make up the indices presented yields positive
significant results for the vast majority of the variables included (only knowledge about increased ease of
home life was not individually significant in the first index, and trust in product quality was only significant
at the 10% level in the trust index).

Table 5: Intervention Impact on Knowledge and Attitudes Towards Solar Products

1) ) ®) (4) (®)
Knowledge of  Knowledge of  Knowledge of  Trust in Solar Aspire to
Targeted Solar Other Solar Certified Providers: purchase solar
Benefits: Benefits: Products: Index this year
Index Index Index
Treatment VSLA 0.17*** 0.05** 0.33*** 0.20*** 0.08**
(0.03) (0.03) (0.03) (0.06) (0.04)
Replacement -0.05** 0.00 -0.09*** 0.02 0.01
(0.03) (0.03) (0.03) (0.07) (0.04)
Constant 0.38*** 0.33*** 0.02 3.79*** 0.76***
(0.04) (0.04) (0.04) (0.12) (0.07)
VSLA Controls Yes Yes Yes Yes Yes
Individual Control Yes Yes Yes Yes Yes
SEs Clustered VSLA Yes Yes Yes Yes Yes
R-squared 0.09 0.09 0.29 0.04 0.03
Observations 1186 1186 1186 1137 1186

ITT estimates. Cluster robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

Skills, Support, and Self-Efficacy for Saving

Table 6 presents estimates for impacts on participants’ planning for obstacles when it comes to saving,
particularly their ability to foresee and overcome savings obstacles while saving towards a goal. We
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consider these skills to contribute to savings self-efficacy and expect the extent to which savers experience
social support and accountability within their VSLA to contribute to this. For this reason, we include
measures about VSLA support and accountability here. Finally, we present impacts on savings self-efficacy
and grit.

Outcomes

Internal savings obstacles — index. This index captures internal obstacles to saving that an
individual might face. It is comprised of three variables measuring different aspects, such as difficulty
establishing savings discipline, abundant spending temptations, and having no savings goal. All these
individual variables are dummies (see Table 6, column 1 for results).

External savings obstacles — index. This index captures external obstacles to saving that an
individual might face. The index comprises five variables that capture demands on the respondent’s money
from others, unpredictable or low income, unexpected and changing expenditure, and lack of a safe place
to keep savings. All these individual variables are dummies (see Table 6, column 2).

Overcame savings obstacles. This outcome is a dummy that reflects overcoming a solar savings
obstacle like those mentioned above (see Table 6, column 3).

Feeling of being supported by VSLA. Feelings of support were outcome variables, including one
dummy for whether VSLA members support and remind respondents to stick to their savings goals. It also
includes an index comprising two variables that measure VSLA members’ knowledge of and their support
for the respondent’s savings goal. Both these individual variables are 5-point-Likert scales where 1 indicates
strong disagreement, and 5 indicates strong agreement (p=.55***; see Table 6, columns 4 and 5)

Self-efficacy for saving — index. This index captures respondents’ savings self-efficacy. It uses 3
variables that capture their confidence in their ability to save, how likely they consider themselves to be
able to overcome obstacles to saving, and how challenging it is to work towards a savings goal. All these
individual variables are 5-point Likert scales where 1 indicates strong disagreement, and 5 indicates strong
agreement (0=.58; see Table 6, column 6).

Grit — index. This index captures respondents’ grit to save in the face of challenges with two
variables relating to perseverance: saving in the face of failure and commitment to saving over a long period.
Both items are rated on a 5-point Likert scale ranging from 1 (Strongly Disagree) to 5 (Strongly Agree).
The two items were positively correlated with one another positive correlation (p=.31***; see Table 6,
column 7).

Results

There is also a positive and significant difference in the number of external savings obstacles that
participants identify (a five-percentage point higher probability that treatment respondents encounter
external savings obstacles) and in the likelihood that they report having overcome a savings obstacle whilst
saving for a solar product (a 28-percentage point increase)*®.

When it comes to social support and accountability outcomes, we see a positive significant difference in
the extent to which respondents feel supported by their VSLASs: a higher probability of 13 percentage points
that treatment group respondents saving is made possible by reminders and support from other VSLA
members, and 38 percentage higher score than the control group on the VSLA-support index.

18 This final regression is a tobit regression due to the censored nature of the outcome variable (it is only reported for those saving
for solar). Coefficients for the tobit regressions represent average marginal effects on the censored variable, having taken this
censoring into account in the estimation. Of course, marginal effects will vary across the distribution of the outcome variable (in
this case a dummy, but in Table 8, continuous variables).
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Despite the increases in overcoming obstacles, social support, and accountability for saving, there are
no statistically significant differences between the treatment and control groups' self-efficacy for saving
and grit at the endline.

Table 6: Intervention Impact on Skills, Support, and Self-Efficacy for Saving

@ 2 3) 4 ©) (6) (M
Internal External Overcame VSLA VSLA Self- Grit: Index
Savings Savings savings members Support: Efficacy:
Obstacles:  Obstacles: obstacle remind and Index Index
Index Index support
Treatment 0.01 0.05*** 0.28*** 0.13*** 1.03*** -0.08 -0.04
VSLA
(0.01) (0.02) (0.04) (0.03) (0.09) (0.06) (0.07)
Replacement -0.02 0.04** -0.10** -0.02 -0.16 0.07 -0.02
(0.01) (0.02) (0.05) (0.03) (0.112) (0.08) (0.09)
Constant 0.05*** 0.19*** 0.10** 2.74%** 2.51%** 3.76%**
(0.02) (0.03) (0.05) (0.19) (0.12) (0.14)
VSLA Yes Yes Yes Yes Yes Yes Yes
Controls
Individual Yes Yes Yes Yes Yes Yes Yes
Control
SEs Clustered Yes Yes Yes Yes Yes Yes Yes
R-squared 0.02 0.25 : 0.12 0.25 0.07 0.02
Observations 1186 1186 1186 1184 1183 1184 1183

ITT estimates. VSLA-Cluster robust standard errors in parentheses. Column (3) reports a Tobit regression, thus
the R-squared and Constant are not reported.
*** p<0.01, ** p<0.05, * p<0.1

Pursuit of Solar Products

Tables 7 and 8 present estimates for impacts on participants’ pursuit of solar products. These are the key
outcomes of interest for this study, since they give the best indication of intent to purchase a solar product
within the short time horizon of this work. The regressions in Table 8 use a tobit specification due to the
censored nature of these variables.

Outcomes

Setting a savings goal. Questions about savings goals include whether the respondent has a goal,
whether they have a solar savings goal, and whether they track their savings. These are dummy outcome
variables (see Table 7, columns 1-3 for results).

Contact with solar companies. A dummy variable for whether the respondent contacted solar
companies to learn more about their products (see Table 7, column 4).

Expectation of acquiring a solar device. A dummy variable for whether the respondent plans to
purchase a solar device in the coming year (see Table 7, column 5).

Specific device being saved for. These dummy variables specify the types of solar devices
respondents are saving towards: panel and battery setups, simple lanterns, lanterns with USB charging
capabilities, or larger solar home system devices (see Table 8, columns 1-4). These outcomes are censored
according to whether an individual is saving toward solar or not, therefore Tobit specifications are used for
analysis.
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Solar savings. A continuous variable denoting how much the respondent saves towards a solar
device with their VSLA, elsewhere, and in total each week (see Table 7, columns 5-7). These outcomes are
also censored according to whether an individual is saving toward solar or not, therefore Tobit
specifications are used for analysis.

Results

Results for these key outcome variables estimate a higher likelihood that those assigned to the treatment
group have a solar savings goal (32 percentage points) and have contacted a solar company since the
intervention period (7 percentage points). Treatment respondents are more likely to save for solar devices
more commonly sold by certified companies (lanterns and solar home systems, rather than panel and battery
systems), saving approximately 2,120 Ugandan Shillings per week (nearly $0.6) more than the control.

Digging more deeply into these results, the average weekly savings for solar at the endline for the control
group was 1,558 shillings per week (or 5,550, conditional upon having a savings goal). The average amount
saved per week towards solar was 3,140 in the treatment group: 5,245 conditioning upon having a solar
goal. Thus, it seems that the difference in weekly savings for solar between the treatment and control groups
at the endline is mainly due to the increase in the likelihood of saving for solar in the treatment rather than
the amount for those savings. Saving around 5,000 shillings per week would allow a saver to purchase a
simple solar lantern (as displayed in the solar catalog used for the intervention) in around 2 months, a device
with lighting and charging abilities in around 7 months, and a solar home system in around 20 months.

However, we do not estimate the effects on participants’ expectations of acquiring a solar device at the
endline.

Table 7: Intervention Impact on Pursuit of Solar Products (OLS)

1) (2) 3 4) ®)
Savings goal Solar savings ~ Tracks savings Contacted Expects to
goal goal company purchase this
year
Treatment VSLA 0.02 0.32%** 0.02 0.07*** 0.07
(0.02) (0.04) (0.05) (0.02) (0.04)
Replacement 0.01 -0.13*** -0.02 -0.03 -0.00
(0.03) (0.04) (0.05) (0.02) (0.05)
Constant 0.83*** 0.23*** 0.52%** 0.11** 0.57***
(0.04) (0.07) (0.09) (0.04) (0.08)
VSLA Controls Yes Yes Yes Yes Yes
Individual Control Yes Yes Yes Yes Yes
SEs Clustered VSLA Yes Yes Yes Yes Yes
R-squared 0.03 0.21 0.02 0.03 0.01
Observations 1186 1186 1186 1186 1186

ITT estimates. Cluster robust standard errors in parentheses
*kk p<0.01’ *%k p<0_05, * p<0.1
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Table 8: Intervention Impact on Pursuit of Specific Solar Products (Tobit)

@ ) ®) (4) (®) (6) )
Panel Lantern:  Lantern: Solar Weekly Weekly Weekly
battery no with home solar solar solar
compone  charging  charging system savings: savings: savings:
nts VSLA Other Total
Treatment VSLA 0.03* 0.10***  0.09***  (0.13***  1887*** 1,104*** 2,120***
(0.02) (0.02) (0.03) (0.03) (262.08)  (328.89)  (295.93)
Replacement -0.02 -0.01 -0.09** -0.06* -740.6**  -700.9**  -942.1**
(0.02) (0.03) (0.04) (0.03) (326.14)  (347.97)  (384.02)
VSLA Controls Yes Yes Yes Yes Yes Yes Yes
Individual Control Yes Yes Yes Yes Yes Yes Yes
SEs Clustered VSLA Yes Yes Yes Yes Yes Yes Yes
Observations 1186 1186 1186 1186 1161 749 1184

ITT estimates. Cluster robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

Ownership of Solar Devices

Table 9 presents estimates for impacts on participants’ ownership of solar products. Outcome variables are
all analyzed separately in this table.

Acquiring a solar device. Seven outcomes related to acquiring a solar device were defined.
Outcomes include ownership of any solar device, ownership of specific types of device (panel and battery
setups, simple lanterns, lanterns with charging capabilities, larger solar home system (SHS) devices, an
index for larger solar devices including lanterns with charging or SHS), and the acquisition of a new solar
device since the intervention period. All of these are coded as dummy variables (see Table 8, columns 1-7
for results).

Results

We cannot reject the hypothesis of no significant differences between the treatment and the control groups
for these outcomes. Note that, given the short time horizon of this intervention, this was not an impact that
we expected to see significant changes for in the short term. Indeed, participants were exposed the
intervention a median of 52 days before their endline survey but would likely have needed to save for
around 8 weeks (56 days®®) to purchase the smallest device we introduced.

We asked respondents who reported saving for a solar device about the price of the largest solar device that
they are saving for, and how much have they saved towards this device. Only 3.5% of those in the treatment
sample had achieved the saving goal (3.4% for control group). On average, irrespective of treatment status,
respondents saved a median of 17% and mean of 24.4% of the cost of this device.

Given the short-term nature of the intervention, and the few participants that would have had time to save
to purchase a device in this period, we likely did not have the power to estimate an increase in ownership
for the few individuals who did save up enough to purchase a device. The minimum detectable effect size
for the ownership variable (for those individuals we have this measure for at baseline) was between 3 and
9 percentage points. These effects are likely larger than the effects expected due to the short-term timing of
the study. However, this was expected from the outset of the study, as we distinguish ownership as an
expected long-term effect in our theory of change.

1% The eight-week period was calculated taking the simple SunKing solar lantern from the solar catalogue as a
reference product. The cost of this product (UGX 39,000) divided by the average amount saved for solar per week at
endline for those saving for solar (UGX 5343) leads us to the eight-week savings period mentioned.
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Table 9: Intervention Impact on Ownership of Solar Devices

@ 2) ©) 4) 5) (6) (7
No solar Panel or Lantern:  Lantern: Solar Larger Acquired
device battery no with home solar solar since
components  charging  charging system device intervention
Treatment VSLA 0.03 0.01 -0.01 -0.02 -0.01 -0.03 -0.03
(0.04) (0.03) (0.03) (0.01) (0.02) (0.03) (0.02)
Replacement -0.01 0.02 -0.02 0.02 -0.01 -0.00 -0.05
(0.04) (0.03) (0.03) (0.02) (0.02) (0.04) (0.03)
Constant 0.64*** 0.04 0.18***  0.08***  0.08***  0.26*** 0.11**
(0.07) (0.04) (0.05) (0.03) (0.02) (0.05) (0.05)
VSLA Controls Yes Yes Yes Yes Yes Yes Yes
Individual Control Yes Yes Yes Yes Yes Yes Yes
SEs Clustered VSLA Yes Yes Yes Yes Yes Yes Yes
R-squared 0.03 0.01 0.01 0.02 0.01 0.02 0.04
Observations 1186 1186 1186 1186 1186 1186 1186

ITT Estimates. Cluster robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

b. Heterogeneity Analysis

This analysis explores whether there were heterogeneous treatment effects based on three main variables:
settlement, whether or not an individual belongs to the poorest quintile of the sample (based on an index of
variables at baseline), and whether or not the household has any business. All three of these variables are
balanced at baseline. We explore heterogeneous impacts for our main outcomes of interest — the pursuit of
solar products.

Pursuit of Solar Products by Refugee Settlement

The first heterogeneity analysis considers whether effects differ for participants from different settlements.
In particular, the analysis includes an interaction term between the treatment assignment dummy and a
dummy for living in or around the Kiryandongo settlement.

Effects only differ for the savings impacts of the intervention. In Kiryandongo, savings are higher at the
endline. However, the treatment intervention has less effect in Kiryandongo than in Nakivale (by around
2,000 shillings of savings per week).

These effects may be due to a lack of balance in the savings outcome variables at baseline at the individual
settlement level since savings were higher in Kiryandongo at baseline, especially in the control group
(compared to higher savings in the treatment group in Nakivale). Note, we can confidently reject (at the 1%
level) the hypothesis that the sum of the coefficient on the treatment dummy and the coefficient on the
interaction term is equal to zero, meaning that we find significant effects on savings outcomes for
Kiryandongo despite these smaller impacts.
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Table 10: Intervention Impact on Pursuit of Solar Products by Settlement (OLS)

1) ) ®) (4) ®)
Savings Solar Tracks Contacted Expects to
goal savings goal  savings goal company purchase
this year
Treatment VSLA 0.05 0.36*** 0.04 0.09*** 0.06
(0.04) (0.05) (0.06) (0.04) (0.05)
Kiryandongo Settlement 0.13*** 0.25*** 0.04 -0.04 0.01
(0.03) (0.06) (0.07) (0.03) (0.07)
Treatment x Kiryandongo -0.07 -0.07 -0.03 -0.06 0.01
Interaction (0.04) (0.08) (0.10) (0.04) (0.09)
Replacement 0.01 -0.12%** -0.02 -0.03 -0.00
(0.03) (0.04) (0.05) (0.02) (0.05)
Constant 0.81*** 0.21*** 0.51*** 0.09** 0.57***
(0.05) (0.06) (0.09) (0.04) (0.08)
VSLA Controls Yes Yes Yes Yes Yes
Individual Control Yes Yes Yes Yes Yes
SEs Clustered VSLA Yes Yes Yes Yes Yes
R-squared 0.03 0.21 0.02 0.04 0.01
Observations 1186 1186 1186 1186 1186
ITT estimates. Cluster robust standard errors in parentheses
*** n<0.01, ** p<0.05, * p<0.1
Table 11: Intervention Impact on Pursuit of Specific Solar Products by Settlement (Tobit)
1) ) @) (4) (®) (6) ()
Panel or Lantern: Lantern: Solar  Weekly solar Weekly Weekly solar
battery no with home savings: solar savings:
components  chargin  charging  system VSLA savings: Total
g Other
Treatment VSLA 0.08*** 0.13***  0.14*** 0.16*** 2,686.70*** 1,176.5***  3,098.31***
(0.03) (0.05) (0.05) (0.04) (422.24) (431.39) (490.48)
Kiryandongo Settlement 0.06* 0.16*** 0.23***  -0.04 1,895.98*** 135.72 2,225.29***
(0.03) (0.05) (0.06) (0.04) (476.91) (438.76) (534.30)
Treatment x -0.09** -0.04 -0.08 -0.08  -1,513.13*** -196.55 -1,829.30***
Kiryandongo (0.04) (0.05) (0.06) (0.05) (555.74) (524.21) (624.64)
Replacement -0.02 -0.01 -0.09**  -0.06* -707.13** -698.36** -906.16**
(0.02) (0.03) (0.04) (0.03) (329.42) (347.06) (387.06)
VSLA Controls Yes Yes Yes Yes Yes Yes Yes
Individual Control Yes Yes Yes Yes Yes Yes Yes
SEs Clustered VSLA Yes Yes Yes Yes Yes Yes Yes
Observations 1186 1186 1186 1186 1161 749 1184

ITT estimates. Cluster robust standard errors in parentheses
*** pn<0.01, ** p<0.05, * p<0.1
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Pursuit of Solar Products by Poverty Status

The results for pursuit of solar products differentiating between those in the bottom quintile of the poverty
distribution in our sample and the other four quintiles is presented below?’. We do not find significant
differences in the effects for the poorest quintile of the distribution as compared with the rest of the sample.
This result suggests that the intervention was inclusive regardless of participants’ poverty status.

Table 12: Intervention Impact on Pursuit of Solar Products, by Poverty Status (OLS)

1) ) ®) (4) ()
Savings goal  Solar savings Tracks Contacted Expects to
goal savings goal company purchase this
year
Treatment VSLA 0.04 0.33%** 0.05 0.05* 0.01
(0.02) (0.05) (0.06) (0.02) (0.05)
Poverty index: poorest -0.02 0.02 -0.10 -0.03 -0.13*
quintile: Baseline (0.03) (0.06) (0.06) (0.03) (0.07)
Treatment x Poorest 0.06 -0.00 0.15 0.06 0.05
Quintile Interaction (0.04) (0.09) (0.09) (0.05) (0.10)
Constant 0.83*** 0.18** 0.39*** 0.10** 0.60***
(0.05) (0.08) (0.11) (0.05) (0.10)
VSLA Controls Yes Yes Yes Yes Yes
Individual Control Yes Yes Yes Yes Yes
SEs Clustered VSLA Yes Yes Yes Yes Yes
R-squared 0.05 0.19 0.05 0.04 0.01
Observations 859 859 859 859 859

ITT estimates. Cluster robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

Table 13: Intervention Impact on Pursuit of Specific Solar Products, by Poverty Status (Tobit)

(1) (2 3) 4) ®) (6)
Panel or Lantern:  Solar  Weekly solar Weekly solar  Weekly solar
battery with home savings: savings: savings:
components charging  system VSLA Other Total
Treatment VSLA 0.02 0.10***  0.13*** 2,027.09***  1,391.44*** 2234 50***
(0.02) (0.04) (0.03) (347.14) (454.33) (386.15)
Lowest Quintile at 0.02 0.02 -0.01 188.03 -801.83 44.34
Baseline (0.03) (0.05) (0.05) (463.98) (623.19) (528.00)
Treatment X -0.03 0.02 -0.00 -729.88 328.32 -756.33
Poorest Quintile (0.05) (0.07) (0.07) (5692.27) (710.93) (666.27)
VSLA Controls Yes Yes Yes Yes Yes Yes
Individual Control Yes Yes Yes Yes Yes Yes
SEs Clustered VSLA Yes Yes Yes Yes Yes Yes
Observations 859 859 859 836 514 857

ITT estimates. Cluster robust standard errors in parentheses
*kk p<0.01’ *%k p<0_05, * p<0.1

20The poverty index was constructed by conducting a Proximity Means Testing (PMT) method on a set of variables that measure
consumption. These variables are head of household being male, joint or individual ownership of television, and motorcycle,
household size and square of household size, consumption of tomatoes, meat, and food, soda or beer at a restaurant, incidence of
meal skipping in the last month, and nature of the dwelling. This closely follows the SWIFT survey procedure developed by the
World Bank. Note that samples are smaller for this analysis, due to poverty variables having been collected at baseline. Furthermore,
we do not have all the variables that go into the poverty index for all individuals who completed a baseline. Sample sizes are
therefore smaller than for the two-wave regression analyses in the appendix. It is not impossible that the missing data has led to the
null results we see.
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Pursuit of Solar Products by Household’s Ownership of Business

Tables 14 and 15 present the results for the pursuit of solar products, differentiating between households
that own a business and those that do not. We do not find significant differences in the effects for households

that own businesses in the sample. In this case, the interaction term between treatment status and
household’s business ownership status is the coefficient of interest.

Table 14: Intervention Impact on Pursuit of Solar Products by Household’s Business Ownership (OLS)

1) ) @) (4) ®)
Savings goal  Solar savings Tracks Contacted Expects to
goal savings goal company purchase this
year
Treatment VSLA 0.01 0.30*** 0.01 0.09*** 0.05
(0.03) (0.05) (0.05) (0.02) (0.05)
Business Owner HH 0.04 -0.03 0.19*** 0.08** 0.17***
(0.03) (0.05) (0.05) (0.03) (0.05)
Treatment x Business 0.02 0.04 -0.03 -0.08* 0.01
Owner HH (0.04) (0.07) (0.07) (0.05) (0.06)
Replacement -0.01 -0.20%** -0.01 -0.01 -0.02
(0.03) (0.04) (0.05) (0.02) (0.05)
Constant 0.90*** 0.33*** 0.48*** 0.02** 0.59***
(0.02) (0.04) (0.04) (0.01) (0.04)
Observations 1201 1201 1201 1202 1201
R-squared 0.01 0.13 0.02 0.03 0.03
VSLA Controls Yes Yes Yes Yes Yes
Individual Control Yes Yes Yes Yes Yes
SEs Clustered VSLA Yes Yes Yes Yes Yes

ITT estimates. Cluster robust standard errors in parentheses

*** n<0.01, ** p<0.05, * p<0.1

Table 15: Intervention Impact on Pursuit of Specific Solar Products, by Household’s Business Ownership

(Tobit)
1) ) ®) (4) () (6) (@)
Panel or Lantern:  Lantern: Solar  Weekly solar  Weekly solar  Weekly solar
battery no with home savings: savings: savings:
components charging charging  system VSLA Other Total
Treatment VSLA 0.02 0.10***  0.08***  (0.12*** 1,719.89***  1084.56***  1,914.04***
(0.02) (0.03) (0.03) (0.03) (295.38) (349.66) (327.67)
Business Owner HH -0.04 0.01 -0.10**  0.07** 7.31 137.74 -38.12
(0.03) (0.04) (0.05) (0.04) (406.32) (299.80) (460.78)
Treatment x Business 0.04 -0.01 -0.02 0.02 372.30 -157.82 415.98
Owner HH Interaction (0.04) (0.05) (0.06) (0.05) (507.74) (385.85) (570.28)
Replacement -0.01 -0.07**  -0.15%** -0.03  -1,104.55***  -699.86**  -1,355.73***
(0.03) (0.03) (0.04) (0.03) (328.83) (333.77) (380.04)
Observations 1201 1201 1201 1201 1176 762 1199
VSLA Controls Yes Yes Yes Yes Yes Yes Yes
Individual Control Yes Yes Yes Yes Yes Yes Yes
SEs Clustered VSLA Yes Yes Yes Yes Yes Yes Yes

ITT estimates. Cluster robust standard errors in parentheses

**% n<0.01, ** p<0.05, * p<0.1
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c. Participants’ Intervention Perceptions

Most treatment respondents found the VSLA solar meeting very useful (85.4%), with only about 1% of the
interviewed respondents in both settlements finding the meeting useless. Generally, more respondents in
Nakivale reported finding the intervention beneficial compared to those in Kiryandongo.

Table 16: Intervention Experience: Perceived Usefulness, by Settlement

. Complete Sample Nakivale Kiryandongo
Usefulness of sessions Freq. Percent Freq. Percent Freq. Percent
Not at all useful 3 0.6 1 0.3 2 0.8
A bit useful 75 14.0 24 8.3 51 21.0
Very useful 456 85.4 266 91.4 190 78.2

At the end of every intervention session, VSLA members were given goal-setting sheets to help track their
routine savings. 73% of the respondents reported having their goal-setting sheets, mostly from Nakivale
(78%) compared to Kiryandongo (67.1%).

When quizzed if they remembered what information and exercises were included in the goal-setting sheet,
most respondents across both settlements reported remembering the components of the savings goal and
the amount they were saving in each meeting. Table 17 below presents the breakdown of recall across the
5 components of the goal-setting sheet.

We asked the respondents about the most helpful aspect of the activity when it came to saving for a goal,
and across both settlements, we found the solar informational flyers and catalogs to be the most helpful,
followed by committing to goals for savings. The appendix provides further detail for all intervention parts,
across both settlements.

Table 17: Proportion of study respondents that remember information and exercises included in the goal-
setting sheet, disaggregated by settlement.

Information and exercises included Complete sample Nakivale Kiryandongo
on goal setting sheet N % N 9% N 0%

What you are saving for 295 71.8 145 67.8 150 76.1
Savings amount for each meeting 288 70.2 117 54.7 171 86.8
Time until goal achieved 173 42.1 85 39.7 88 44.7
Savings tracking table 176 42.8 97 45.3 79 40.1
Solar saving journey map 114 21.7 66 30.8 48 24.4

On being asked about the specific usage of the goal-setting sheet to track their savings, most respondent
(73.7%) reported that they sometimes or mostly used the goal-setting sheet to track their savings for the
goal they set. The remaining 26.3% of participants never used the goal-setting sheet to track their savings
for the goal they set on saving. Non-use seems more prevalent in Kiryandongo (35.5%) than in Nakivale
(17.8%). Overall, respondents had filled an average of 5 lines on the savings tracking sheet evenly in both
settlements.

d. Conclusions

This study sought to reduce barriers to certified solar products in the Ugandan refugee settlements of
Kiryandongo and Nakivale. Using a solar information session delivered to VSLA groups, it provided
information about solar benefits and certified products available locally and supported participants in
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establishing a savings goal towards an expense of their choice (solar or otherwise). In so doing, it was hoped
that the intervention would reduce knowledge, trust, and savings barriers to acquiring solar devices for a
population relatively excluded from solar markets.

The solar information session positively affected participants’ pursuit of solar products. Those assigned to
the treatment group were more likely to work towards a solar savings goal for a larger solar product at the
endline and be in touch with companies selling certified products. Significantly, they were also contributing
more each week to save for solar. However, we do not find effects on solar ownership due to this
intervention. Though this was expected due to the short time horizon for the study, longer-run endline data
would need to be collected to verify that solar savings lead to purchase.

We cannot causally determine the mechanisms through which the effects on the pursuit of solar manifest,
but we examine intermediate outcomes from our theory of change to begin exploring these channels.
Results point to the importance of knowledge of benefits and attitudes toward solar, with improvements
across the board regarding participants’ understanding of the benefits of solar products, their ability to
identify reputable sellers and their trust in these companies.

Regarding the skills and support for saving for a population relatively excluded from solar markets, results
point to the importance of planning for overcoming obstacles and social support and accountability in the
form of informal savings groups (VSLAs). We are not able to investigate the mechanism through which
VSLA groups impact savers. It appears that the group delivery of this intervention and the emphasis on
teamwork and group commitment or support helped participants save reliably. However, despite the
increases in planning skills and social support, we do not see increased self-efficacy for saving due to this
intervention. Increased skills and support may have increased savings through an alternative channel.

6. Policy Recommendations

a. Complementary Approach
Integrate hands-on modules in SHS access program activities emphasizing financial skills development.

The current study, and the preceding diagnostics research it built upon, provide evidence-based insights to
complement traditional policy efforts to improve access to SHS in Uganda in vulnerable areas without
access to electricity. As shown in the diagnostics stage, individuals face various behavioral (e.g., awareness,
knowledge, interest, and mental bandwidth) and structural (financial access and prevalence of low-quality
products) barriers to the uptake and sustained use of solar technologies. Likewise, verified solar product
distributers- who have taken up the role of financier for the products- have been moving operations out of
vulnerable areas due to the financial risk level associated with financing the products. Thus, a
comprehensive approach to de-risk the sector can contribute to tackling this multifaceted adoption
challenge. This study documented the positive effects of a training session and complementary materials to
improve financial access to solar devices by incentivizing savings in group settings. Savings is an a de-
risked alternative to loans both for the distributer and individual. A scaled application of hands-on, group-
based skill training, such as the one developed in this intervention, can potentially boost the adoption and
usage of SHS options in the market.

Furthermore, considering that the intervention targeted refugee settlements, the results are particularly
relevant for vulnerable populations with significant limitations to access renewable energy sources and the
financing needed to purchase. As shown in the Results section, the sessions were valued by participants,
with a majority finding the session very useful (85%) and remembering the content related to savings for a
solar device (nearly 70%).
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In particular, lessons learned from this research can strengthen activities of the ongoing WB-funded EASP
project. Even when subsidies are available, low income and vulnerable groups often perceive the costs of
low carbon energy technologies to be unaffordable (Karver, Badiani-Magnusson, & Carroll, 2022),
meaning subsidies alone are not enough to stimulate demand.  Leveraging behaviorally-informed
communications and financial skills training to complement subsidies for solar devices could help make
these subsidies more affordable to refugees and other vulnerable groups in a way that is also sustainable
when the project ends. With more robust savings habits and the support of informal savings groups,
vulnerable beneficiaries should be in a better position to pay off solar devices without the need for additional
financing or risky loans that could lead to default. Further, behaviorally-informed messaging about the
benefits of certified products could propel a shift away from low quality and counterfeit products to high
quality, certified products despite their seemingly higher upfront costs.

b. VSLA as a Program Implementation Channel

Leverage VSLA'’s social-multiplying effect to tackle structural and non-structural barriers to SHS access
and adoption.

A key factor contributing to the effectiveness of the intervention was delivering the session during VSLA
meetings, with community members as trainers. By leveraging the existing familiarity and trust among
group members, VSLA-delivered interventions can be an effective venue for the target population's social
learning and skill development and complement financial literacy efforts much needed to overcome the
SHS affordability challenge. Indeed, VSLASs were eager to support their members in achieving their solar
goals, and some groups took the initiative to create specific solar sections in their savings ledgers to help
members track their progress and stay motivated. While VSLAs offer many advantages as an
implementation channel, their informal nature can lead to challenges in recruitment, underscoring the need
for early engagement with operating partners and community leaders to facilitate engagement with VSLAsS.
Additionally, program activities conducted in a VSLA setting can complement other group-based strategies,
such as social demonstrations, social commitments, mobile group chats, and edutainment activities.

c. Robust Activity Design
Operationalize diagnostics and prototyping methods as an integral part of program development.

Applying qualitative research methods, such as In-Depth Interviews, Focus Group Discussions, and
Observation exercises, provided substantial analytical inputs for a robust intervention design. During the
diagnostics stage, the team engaged with several relevant stakeholders from refugee settlements to identify
barriers to SHS access (De Martino, Sousa & Coony, 2021): refugee households, community gatherings,
VSLA meetings, shop owners, SHS suppliers and sellers in markets, users of energy kiosks among others.
The team then developed three main solution components based on the results of the field visits and a
review of successful local and international experiences. The team implemented the prototype solutions
and collected feedback from over 100 target population participants to assess the feasibility and context
sensitivity. The process allowed us to rank and select the most appropriate solution more cost-effectively
and based on first-hand evidence. Moreover, testing our prototype solutions at an early stage revealed that
beneficiaries not only wanted to learn more about the potential savings and earnings benefits of solar, but
there was also a strong need for more information about the types of solar device models (e.g., lanterns,
lanterns with charging, solar home systems) available in the community, what appliances they could power,
and how much they would cost. This additional information was critical for catalyzing aspirations about
what was possible and guiding how to set realistic savings goals for a beneficiary’s preferred solar device

type.
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Prototyping solutions and assessing them qualitatively with a non-representative yet relevant sample from
the target population should be part of the implementation activities of programs. At a minimum, informal
feedback from the intended audience of program communications can be included as a starting point.

d. Behaviorally Informed Communications

Improve the content of communications with the application of insights from behavioral science to address
benefits and issues related to counterfeit purchases.

Communication strategies that tailor the content to address unique challenges and motivations of population
segments and draw upon evidence from behavioral sciences can effectively influence the adoption of SHS.
For example, framing messages that align with individuals' priorities can significantly impact decision-
making. As part of the intervention sessions, some materials were designed to highlight the potential
improvement in living conditions that solar lamps can provide to households, appealing to potential users'
emotional and practical concerns. Conversely, other materials stressed solar businesses' economic benefits
and income-generating potential to align with entrepreneurial members' aspirational and economic goals
within the refugee community. In addition, simple-to-follow rules of thumb for identifying high-quality,
certified products were needed to address concerns about low-quality solar products that are prevalent in
local markets. Moreover, communications need to provide information about how people can take steps
toward acquiring off-grid energy products—in our case, this was reflected in the mini catalogs of available
solar devices, which included information about how to contact local solar companies.

Further communication tailoring included translating all intervention materials to the five predominant
spoken languages in the two settlements. This facilitated comprehension and demonstrated cultural
sensitivity and inclusivity, fostering trust and engagement within the community.

e. Ongoing Research
Support ongoing research to inform program activities adaptively.

The study results outline concrete areas for further research, including the potential application to other
population segments, such as urban areas or host communities facing different behavioral challenges.
Additionally, continuous research could provide critical insights into the long-term effects of the
intervention over SHS access and effective adoption, emission reduction, and potential cost and time
savings from household SHS usage, especially in the context of fuel shortages and price increases.
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Appendix

a. Diagnosis activities

During initial work in 2019 and 2020, we worked to understand barriers to access and adoption of
solar products by carrying out a qualitative diagnostic study. This consisted of a desk review of
literature pertaining to barriers to the adoption and sustained use of energy efficient technologies, as well
as field research with the target population in the Kyangwali and Rhino Camp settlements. The two
settlements were selected due to their different geographic locations, demographics, and characteristics, in
the hope that the fieldwork would offer a relatively broad perspective despite the small sample size. The
fieldwork included households with and without solar home systems, community and VSLA groups, market
and shop visits, and visits to public institutions, such as schools and health centers. Around 130 people took
part in interviews as part of this diagnostic fieldwork, which included semi-structured interviews, focus
groups, marketplace and energy kiosk observations.

The diagnostic process allowed us to better understand the context of solar use in Ugandan refugee
settlements. The team identified a common ‘user journey’ for the adoption of solar products and was able
to pinpoint possible barriers at different stages in this process. Using these findings, we designed a range
of possible interventions to target barriers to solar adoption, and particularly the adoption of larger solar
devices such as solar home systems. As mentioned in section 2, all these interventions were created with
the following aims:

1. Emphasizing the possible savings and earnings benefits of solar products.

2. Informing participants about how to identify high-quality, certified products.

3. Exploring the social and risk-reduction benefits of leveraging village savings and lending groups as
a sustainable method of supporting savings or loans for these products.

b. Pre-Pilot

To hone our intervention design, a pre-pilot study was carried out in Kiryandongo and Nakivale refugee
settlements in August and September 2022. These are the areas in which the final study was also carried
out. In the pre-pilot exercise, three different activities were tested by at least 100 respondents each (see
Table 1 for precise samples and for the channels that each of these interventions were designed to work
through, and the intervention materials below):

1. The first component A/B tested informational flyers (maximum 2 flyers per person) to gauge what type
of information and flyer design was most engaging and informative for recipients?. Information about
product benefits, access and identifying certified products was covered.

2. The second component tested several interventions to boost socio-emotional skills for saving. We
piloted a public commitment activity, a WOOP (Wish, Outcome, Obstacle, Plan) exercise, a habit
formation activity, and a role model video. We also trialed a team-building game involving balloons,
to emphasize the importance of group support for individual and collective goals.

3. In the final component we collected detailed information about participants’ energy spending and
saving, in view of offering personalized support with selecting a solar product and payment method
suited to their circumstances.

2L Note, this component also sought basic information from participants, to check that the qualitative findings from the pre-pilot
also applied in the pilot settlements. The questionnaire asked about the extent of knowledge about solar benefits, local solar options,
certified products, and barriers to access for respondents.
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Table 1: Pre-Pilot Breakdown

Component Intervention Targeted Channels N N N
(Al (Nakivale) (Kiyandongo)
1 A/B testing of flyers Lack of salience of solar 122 55 (45%) 67 (55%)
benefits.

Low trust in solar providers.
Market information
asymmetries.

2 Public commitment Lack of financing options for 186 62 (33%) 124 (67%)
intervention, WOOP,  acquiring solar and feeling
role model video, solar products are out of
habit formation reach for refugees.
exercise, balloon
game
3 Personalized energy Lack of salience of solar 105 50 (48%) 55 (52%)

expenditure tracking benefits.
and personalized solar
suggestions. Lack of financing options for
acquiring solar and feeling
solar products are out of
reach for refugees.
Total 413 167 (40%) 246 (60%)

Component 1

In addition, different information was useful for different participants. In qualitative feedback from
respondents, it seemed that information about energy savings was most appealing to slightly poorer
participants, whilst those about making money from solar tended to resonate more with wealthier
respondents or business owners. Given the range of backgrounds and geographies in our sample, we decided
to keep information about both saving and making money for this reason. Finally, the information provided
about certified products was new to participants and considered helpful (59% of participants said they learnt
a lot from this).

During the pre-pilot, many respondents requested more precise information about the products available in
their area, the cost of these and where they could be accessed. For this reason, we designed a solar catalogue
of vendors selling certified products locally, which was implemented in our final intervention.

Component 2

The role model video was popular in this component, even though the content we tested in the pre-pilot
was not directly suited to our setting. Since generating a more relevant video of our own was not feasible
for the study timeline, however, we decided to focus on other popular interventions from component 2.

Since 86% of participants said they needed to commit themselves to achieve their savings goals, the team
moved forward with the public commitment intervention, incorporating WOOP elements to ensure goals
were attainable. We also opted to keep the team building balloon game, since this was received very
enthusiastically by participants and was perceived in subsequent discussions to have delivered a clear
message about teamwork.

The habit formation intervention was challenging to implement in the context of the settlements where we
were working, given the need to identify a specific behavior or cue to link savings to. Furthermore, the
intervention was considered less crucial since savings habits in the community tended to already be strong,
as long as savers could commit to their goals.
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Component 3

Component 3 was a little too complicated for large-scale rollout in its initial format, taking a long time to
implement and with material often not retained by participants. However, tracking energy spending was a
popular component 3 activity, since it helped participants to envisage what they could save if they owned
a solar product. Given this, we included a clear, relatable example of energy savings in the intervention
flyers (component 1), but moved away from detailed energy tracking to maximize the scalability and
simplicity of our intervention.

c. Power Calculations and Sampling

For the sample size calculations??, we:

1. Set the significance level at which to reject the null hypothesis to 5%, as is standard in much of the
literature. This means we would estimate an effect of the intervention where there is not one 5% of the
time.

2. Set power to 80%, reflecting the likelihood that our test would detect true effects (i.e., the ability to
reject the null when it is false).

3. Set the intra-cluster correlation (ICC) to 0.1 since we expect significantly more variation in savings
practices across the VSLASs than between members of the same VSLAs. The higher the expected
correlation between clusters, the greater the sample size needed to reach a given power level.

4. Set the minimum detectable effect sizes to a range of 0.15 standard deviations (SD) to 0.35 SD.
These represent the most minor detectable treatment effect at an 80% statistical. See below for the
statistics used as a reference for these calculations.

5. Set the number of clusters to 300 (150 per study arm). Our preliminary listing of VSLAS in
Kiryandongo and Nakivale also guided us on the likely number of clusters we could count on for our
analysis. We set this number at 300 (150 for treatment and control, respectively) to reflect the finite
number of VSLASs on the ground.

The primary outcome of interest for this study is saving towards solar devices. More specifically, we are
interested in (i) the average contribution participants make towards a goal to save for a solar device at each
VSLA meeting, (ii) the total amount they have saved toward this goal, and (iii) how long they have been
saving consistently.

To inform our power calculations, we leveraged data about the average amount refugees in our target
settlements save with a VSLA collected by the firm Low-Income Financial Transformation (L-IFT) for
their Refugees: Innovation, Self-reliance and Empowerment (RISE) project as a proxy for our key outcome
variable. We also leveraged insights from the diagnostic phase of this project in which we asked respondents
how much they contributed to VSLA savings at each group meeting and the amount (over and above their
current savings) they foresaw being able to save towards a solar home system.

In our diagnostic interviews, respondents reported saving between 500 and 1,000 Ugandan Shillings
towards a Solar Home System per week, whereas in the RISE project, they reported saving around 2,500
Ugandan Shillings®. We combined the more conservative of these estimates with insights about the high
variability of VSLA savings (as seen in the RISE data) to test the sample size needed to measure a slight
increase in contributions of 300-500 shillings (from ~1000 shillings for other savings goals), assuming a
standard deviation in contributions that is larger than the contribution itself (1.5-2 times as large).

The final sample size was selected to allow the research team 80% power to calculate minimum effect sizes
of 300 shillings (0.2 SD) with 150 clusters per study arm for the key outcome variable: solar savings
contributions at each VSLA meeting. See below for the necessary sample sizes to detect different effect

22 Calculations carried out using the clustersampsi command in Stata
23 This value is the median reported, given some very high outcomes at the top of the distribution.
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sizes at the endline. This conservative sample size also allows for a small amount of attrition, given the
relatively high mobility of our target population.

Table 2: Sample Size Calculations for 300 clusters in two groups

Minimum Detectable Effect Size (SD) Sample Size (N)

0.17 (250 UGX) 1800
0.2 (300 UGX) 1200
0.25 (375 UGX) 600
0.3 (450 UGX) 600
0.33 (500 UGX) 300
d. Timeline of Activities
Table 3: Timeline of activities
Activity Dates
Diagnostics July 2019-Feb 2021
Pre-pilot August 2022
Sampling August-September 2022
Baseline survey October 2022-January 2023
Randomization and balance checks  February 2023
Intervention rollout March-June 2023
Endline survey May-June 2023

e. Delivery Strategy
Recruitment and Baseline

In both settlements, eight (8) trained Field Researchers fluent in the local dialects with support from a Field
Supervisor were using the Computer Assisted Personal Interviewing (CAPI) tool to (i) recruit savings
groups, (ii) conduct member sampling, and (iii) undertake baseline individual interviews either on the spot
or at later dates as would be convenient with the randomly selected project participants.

In Nakivale, VSLA recruitment proceeded more quickly due to the larger population in the settlement and
the more significant number of VSLAs with contact information from Operating Partners. In contrast,
VSLAs were more challenging to identify in Kiryandongo, and contact relied more on snowballing efforts,
slowing the process of VSLA recruitment.

As trained to observe ethical norms, field researchers conducted face-to-face interviews in private
environments from either respondents’ homes or their farms, dependent on the interviewee’s choice of
convenience and confidentiality. Nonetheless, a few baseline interviews were completed in the presence of
some group members as interviewees felt more comfortable and secure. Baseline surveys were completed
either in a single attempt or after two or more attempts, partly owing to the increasing economic activity of
settlers.

In some VSLAs, less than four (4) interviews were completed due to difficulty reaching selected VSLA
members through phone or guidance from other VSLA members and constraints in the timeline that
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necessitated proceeding to the intervention implementation. In addition, in some VSLAS, the buffer of four
members was insufficient to replace the number of members disqualified for ineligibility. In such cases,
selected members were most often disqualified because they belonged to multiple saving groups, with only
a few not willing to save for solar, mainly because of their limited sources of income.

Intervention

VSLAs and the respective study participants were mobilized to roll out the solar savings intervention mainly
through the contact person, who would sensitize the entire VSLA members, including baseline participants,
and confirm appointments with the field team for the exercise. As such, an appointment was made on the
VSLA’s routine meeting day or another preferred day as agreed with the VSLA contact person.

To ensure and confirm the attendance of baseline study participants, field researchers also individually
informed them about the date and time of the scheduled VSLA activity. Intervention sessions were
conducted when at least 3 baseline study participants and some other VSLA members showed up. The
session was rescheduled if fewer than three members were available but failed to attend. 1-2 field
researchers implemented sessions depending on the VSLA size and rollout time.

In some cases, replacements were made if baseline participants had either withdrawn from the study or had
been absent in their VSLA routine activities for more than three months to maintain the sample of four
study respondents per VSLA. Specifically, replacements were made in cases of emigration where members
had permanently shifted to other locations often distant from their initial residences, re-settlement or return
of participants to other districts/countries, member exit from study VSLASs due to reduced incomes and
internal conflicts, and cases of chronic unhealthy conditions. If no qualifying members were available from
the buffer list as replacements, selection followed a random sampling technique based on original VSLA
ledgers.

During the intervention phase, the study captured compliance by recording the attendance of baseline
participants as present or absent. Although we aimed to mitigate instances of contamination by excluding
individuals who belonged to multiple VSLAs from the study, we further took record of any individuals
present in a session who had completed baseline surveys as a member of another VSLA.

While the solar savings intervention sessions were successfully completed for most sampled VSLAs, a
mismatch in the project activities and VSLA savings cycles caused delays in the rollout of the intervention
activity in some VSLAs. VSLAs tend to run a savings cycle based on a calendar year in both settlements
and, hence, share their savings in December or early January before resuming routine VSLA activities.
Therefore, The target savings approach caused delays during the sessions and in scheduling appointments
for the solar savings intervention with VSLAS that had not started a new savings cycle.

Moreover, most VSLAS re-write ledgers at the start of every saving cycle as the year starts. As a result, the
timing of intervention rollout was associated with a change in group member compositions, and hence the
original member ledgers recorded at the recruitment phase of the study, which sometimes prolonged the
randomization and replacement process in cases of attrition.

Other vital challenges faced during the intervention phase were the internal VSLA conflicts that often
resulted in the dissolving of groups and breaks in or postponement of routine VSLA activities. This caused
delays in rolling out solar savings intervention with the affected VSLAS, and at times, completely failed to
have the VSLA activity implemented.

Endline

Endline survey activities were launched after an interval period of 4 to 6 weeks after the rollout of the solar
savings intervention. As such, endline surveys were rolled out chronologically based on intervention rollout
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for treatment VSLAs and in a balanced manner, ensuring that surveys were completed simultaneously for
treatment and control study respondents.

Like the replacement protocol implemented during the solar savings intervention among treatment VVSLAS,
unavailable baseline participants in control groups were replaced with buffer members when appropriate.
In particular, a baseline participant was replaced when s/he migrated out of the settlement or left the target
VSLA before the rollout of intervention activities in March 2023. In case of replacement, the randomized
member would be screened and, in the same way, only qualified as a study participant if s/he was willing
to save for solar and belonged to one VSLA.

Baseline participants from either treatment or control groups who had migrated out of the settlement after
March 2023 but were still a member of the study VSLA or had left the study VSLA (no longer a member)
after March 2023 and were unreachable were considered attrition cases.

Most endline surveys were completed in person. However, a few were telephone interviews (8). This was
mainly because study participants were unavailable for in-person interviews for the whole of the endline
data collection period.

Figure 1: Sample Size Details Across study stages and groups.

Desired
Sample
312*/1248**

Actual Sample

309*/1223**
I 1 | L
Baseline Intervention Endline
Conducted Attempted Conducted
280%/1041** 157* 309*/1223**
. I_I_I
[ 1
Treatment Int ti Intervention Treatment Control
Baseline S r;_erveg !&%* Not Delivered Endline Endline
142*/533** clivere 14* 155*/610** 154*/613**
1
I [
Control Baseline Treatment Baseline Replacement/ Replacements/
Baseline Respondents Replacements/ Respondents —| Additions at Additions at
138*/508** 505** dditions 35** 28** rollout 33** Endline 113**
1
[ 1
Replacement/ -
Attended Not Attended : Not Attemded by Has Baseline
Attended 34** Withdrew 1** I Additions at
437** 68** 28** Endliness 82+ 500**
I_I_I
Withdrew and Has Baseline
|_— Replaced 35+ Absent 337 o5

P

Notes: * indicates VSLAs, ** indicates individuals. *® Indicates VSLASs in which we couldn 't facilitate an intervention session; thus,
additions or replacements were included during the endline.

f. Summary Tables

Table 4: Randomization Block wise spread of treatment and control VSLAS

Randomization Blocks Based on

VSLA Stratification Criteria Total
1 2 3 4
Control 15 55) 67 18 155
Treatment 15 56 68 18 157
Total 30 111 135 36 312
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Table 5: Individual Level Demographic Variables for Balance at Baseline

Control Treatment

Variable Mean Mean C-T n

(SD) (SD) (SE)

Poverty Index: Lowest Quintile 0.195 0.197 0.001 941
(0.396) (0.398) (0.033)

Poverty Index: Quintile 2 0.205 0.205 0.003 941
(0.404) (0.404) (0.030)

Poverty Index: Quintile 3 0.178 0.212 0.035 941
(0.383) (0.409) (0.027)

Poverty Index: Quintile 4 0.230 0.182 -0.049 941
(0.422) (0.386) (0.030)

Poverty Index: Highest Quintile 0.192 0.205 0.009 941
(0.395) (0.404) (0.031)

Poverty Index 11.569 11.580 0.005 941
(0.734) (0.756) (0.065)

Total Savings 166071.625 183243.578  13,246.653 767

(265018.906) (306473.563) (26,403.219)
Total Savings last week 6,706.718 6,516.075 -224.455 1,043
(8,000.325)  (8,668.782) (677.405)

No education 0.183 0.250 0.078*** 1,052
(0.387) (0.434) (0.030)

Completed primary and higher 0.485 0.401 -0.094*** 1,052
(0.500) (0.491) (0.036)

Completed secondary and higher 0.072 0.059 -0.017 1,052
(0.259) (0.237) (0.019)

Some university or higher 0.025 0.032 0.004 1,052
(0.157) (0.175) (0.012)

Age of respondent 37.010 36.507 -0.473 1,061
(11.288) (12.409) (0.891)

Number of household members 7.217 7.360 0.225 1,061
(3.519) (4.566) (0.353)

Years in Uganda 13.681 10.895 -2.605 1,061
(37.121) (7.693) (1.662)

Years in Settlement 11.081 10.335 -0.704 1,061
(7.578) (7.261) (0.675)

Gender of respondent 0.712 0.706 0.019 1,061
(0.453) (0.456) (0.024)

Uganda Nationality 0.012 0.011 -0.001 1,061
(0.107) (0.105) (0.008)

South Sudan Nationality 0.489 0.454 0.008 1,061
(0.500) (0.498) (0.013)

DRC Nationality 0.317 0.320 -0.027 1,061
(0.466) (0.467) (0.035)

Burundi Nationality 0.110 0.140 0.019 1,061
(0.314) (0.347) (0.031)

Rwanda Nationality 0.060 0.064 0.001 1,061
(0.238) (0.246) (0.019)
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Tanzania Nationality
Kenya Nationality
Sudan Nationality

Main source of Household Income: Non-
Farm Enterprise owner/Entrepreneur
Main source of Household Income: Wage
Employee, Non-Farm

Main source of Household Income: Wage
Employee, Farm

Main source of Household Income: Self-
Employed Non-Farm-Independent
contractor, technician, professional, etc.
Main source of Household Income: Self-
Employed Agriculture/Livestock

Main source of Household Income:
Property income

Main source of Household Income:
Casual/Day Laborer

Main source of Household Income:
Transfers (pension, allowances, social
security benefits)

Main source of Household Income:
International/foreign remittances

Main source of Household Income:
Organizational support from WFP

Main source of Household Income:
Organizational support from UN

Main source of Household Income:
Organizational support from UNICEF
Main source of Household Income:
Organizational support from other/NGO

HH has business or enterprise
Respondent responsible for HH business
decision

HH business revenue

Electricity supply as enterprise bottleneck

0.000 0.002 0.002
(0.000) (0.043) (0.002)
0.012 0.002 -0.009
(0.107) (0.043) (0.008)
0.000 0.007 0.007
(0.000) (0.086) (0.007)
0.103 0.086 -0.013
(0.304) (0.281) (0.022)
0.021 0.026 0.003
(0.144) (0.158) (0.009)
0.064 0.037 -0.027*
(0.245) (0.188) (0.016)
0.048 0.035 -0.014
(0.215) (0.184) (0.015)
0.186 0.134 -0.046
(0.389) (0.341) (0.033)
0.035 0.026 -0.009
(0.183) (0.158) (0.014)
0.329 0.371 0.034
(0.470) (0.484) (0.039)
0.014 0.007 -0.006
(0.116) (0.086) (0.007)
0.015 0.015 0.000
(0.124) (0.120) (0.007)
0.859 0.838 -0.013
(0.349) (0.369) (0.035)
0.114 0.160 0.053
(0.318) (0.367) (0.036)
0.000 0.004 0.004
(0.000) (0.061) (0.003)
0.081 0.094 0.018
(0.273) (0.292) (0.030)
0.300 0.248 -0.059*
(0.459) (0.432) (0.034)
0.768 0.743 -0.015
(0.424) (0.439) (0.053)
212169.641  211062.922  7,449.457
(427256.531) (387195.781) (58,816.191)
1.155 1.103 -0.099
(3.674) (3.935) (0.518)

1,061
1,061
1,061
1,061
1,061
1,061

1,061

1,061
1,061
1,061

1,061

1,061
1,061
1,061
1,061
1,061
1,061
291
204

291
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Table 6: Individual Level Outcome Variables for Balance at Baseline

Control Treatment C-T

Variable Mean Mean (SE) n

(SD) (SD)

Knowledge of benefit of solar products

Save money 0.764 0.735 -0.036 1,061
(0.425) (0.442) (0.038)

Make money 0.379 0.439 0.047 1,061
(0.486) (0.497) (0.039)

Save time 0.325 0.377 0.058 1,061
(0.469) (0.485) (0.047)

Easier home life 0.731 0.697 -0.030 1,061
(0.444) (0.460) (0.038)

Less pollution 0.074 0.101 0.030 1,061
(0.261) (0.302) (0.023)

Heard of certified products 0.207 0.206 -0.000 1,061
(0.406) (0.405) (0.034)

Knowledge of how to identify certified products

Knows uniform 0.062 0.063 0.002 1,061
(0.241) (0.242) (0.018)

Knows branding 0.116 0.112 -0.000 1,061
(0.321) (0.316) (0.024)

Knows registration 0.074 0.064 -0.009 1,061
(0.261) (0.246) (0.020)

Knows contract 0.070 0.051 -0.017 1,061
(0.255) (0.221) (0.017)

Knows Waranty 0.112 0.119 0.008 1,061
(0.316) (0.325) (0.026)

Doesn't know 0.031 0.017 -0.015 1,061
(0.173) (0.128) (0.010)

Aspiration to purchase solar product

Aspire to purchase solar this year 3.609 3.467 -0.132** 1,061
(0.609) (0.675) (0.055)

Panel or battery components 0.176 0.169 -0.012 1,060
(0.381) (0.375) (0.035)

Lantern: no charging 0.075 0.055 -0.017 1,060
(0.264) (0.229) (0.018)

Lantern: with charging 0.280 0.258 -0.011 1,060
(0.450) (0.438) (0.035)

Solar home system 0.426 0.400 -0.034 1,060
(0.495) (0.490) (0.041)

Self-Belief about saving ability for a solar goal

Hard to stick to savings plans 3.064 3.120 0.069 1,060

with unexpected expenses
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(1.201) (1.249) (0.102)

Finds savings goals challenging 3.083 2.897 -0.160* 1,058
(1.102) (1.138) (0.090)

Usually borrows for unexpected 3.820 3.686 -0.121 1,058

expenses
(0.979) (1.040) (0.080)

Hard to find solutions to financial 3.348 3.239 -0.110 1,056

problems
(1.034) (1.089) (0.096)

Doesn't quit savings goals 3.519 3.425 -0.096 1,049
(1.037) (1.074) (0.096)

Stays committed to savings goals 4.019 3.945 -0.073 1,041
(0.835) (0.845) (0.069)

Saving is very/quite easy 3.307 3.362 0.021 840
(1.403) (1.412) (0.150)

Makes plan and sticks to it 0.721 0.651 -0.061 1,061
(0.449) (0.477) (0.038)

Uses reminders in their 0.186 0.176 0.002 1,061

surroundings
(0.389) (0.382) (0.031)

Visualizes achieving their goal 0.025 0.024 -0.000 1,061
(0.157) (0.153) (0.012)

Feeling of being supported by VSLA

VSLA members remind and 0.085 0.101 0.026 1,061

support
(0.279) (0.302) (0.022)

VSLA members know savings 2.120 2.173 0.080 1,061

goal
(1.125) (1.197) (0.094)

VSLA members support savings 3.064 3.079 0.010 1,061

goal
(1.275) (1.385) (0.133)

Barriers to obtaining solar

Financial/savings obstacle to solar 0.776 0.800 0.030 1,061
(0.418) (0.401) (0.039)

No obstacle 0.199 0.191 -0.014 1,061
(0.400) (0.394) (0.037)

Household member asks for 0.068 0.121 0.050** 1,061

money
(0.251) (0.327) (0.022)

Income low or unstable 0.503 0.485 -0.006 1,061
(0.500) (0.500) (0.042)

Unexpected expenses 0.588 0.509 -0.070 1,061
(0.493) (0.500) (0.045)

Increase in regular expenses 0.435 0.318 -0.104** 1,061
(0.496) (0.466) (0.041)

Nowhere to keep money aside 0.039 0.022 -0.015 1,061
(0.193) (0.147) (0.013)

Lack of discipline 0.017 0.020 0.004 1,061
(0.131) (0.141) (0.009)
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Too many temptations 0.222 0.237 0.016 1,061
(0.416) (0.426) (0.039)

No savings goal 0.025 0.037 0.014 1,061
(0.157) (0.188) (0.014)

Different savings goal 0.058 0.035 -0.022 1,061
(0.234) (0.184) (0.015)

Couldn't borrow for this from 0.017 0.037 0.018* 1,061

VSLA
(0.131) (0.188) (0.011)

Pursuit of solar products

Savings goal 0.772 0.750 -0.023 1,061
(0.420) (0.433) (0.041)

Solar savings goal 0.222 0.175 -0.052 1,061
(0.416) (0.380) (0.036)

Tracks savings goal 0.275 0.276 -0.007 1,061
(0.447) (0.447) (0.042)

Expects to purchase this year 0.733 0.658 -0.064* 1,061
(0.443) (0.475) (0.038)

Table 7: Proportion of study respondents that found different parts of the intervention helpful with saving

for a goal disaggregated, by Settlement.

Helpful part of the solar training activity Freq Percent
Overall Solar informational flyers and catalogue 384 73.7
Committing to a savings goal 145 27.8
Sharing my savings goal with my fellow VSLA 91 17.5
members
Planning for obstacles 95 18.2
Solar saving journey map 67 12.9
Having the goal setting sheet to remind me of my goal 63 12.1
at home
Savings tracking table 56 10.8
Saving for Solar 1 0.2
Game with balloons 5 1.0
All useful: Part not specified 2 0.4
Nakivale Solar informational flyers and catalogue 206 72.5
Committing to a savings goal 68 23.9
Sharing my savings goal with my fellow VSLA 48 16.9
members
Planning for obstacles 77 27.1
Solar saving journey map 31 10.9
Having the goal setting sheet to remind me of my goal 29 10.2
at home
Savings tracking table 23 8.1
Saving for Solar 1 0.4
Game with balloons 5 1.8
All useful: Part not specified 2 0.7
Kiryandongo | Solar informational flyers and catalogue 178 75.1
Committing to a savings goal 77 32.5
Sharing my savings goal with my fellow VSLA 43 18.1
members
Planning for obstacles 18 7.59



Solar saving journey map 36 15.2

Having the goal setting sheet to remind me of my goal 34 144
at home
Savings tracking table 33 14.0

Saving for Solar - -
Game with balloons - -
All useful: Part not specified - -

g. Robustness Checks

Selected Sample: Analysis Controlling for Baseline Levels of Outcome Variables and Individual
Characteristics

We present the regressions run using our second specification as described in the empirical section. Here
the baseline value of the outcome variable is controlled for in each regression. This specification is not our
preferred for the study, since it restricts our sample to those participants we have baseline data for. Since
the baseline was cut short due to project timeline pressures, the specification in the main body of the report
uses just endline data to estimate results. However, the results presented below do not differ from those
presented in the one wave analysis. They therefore help to build our confidence as to the robustness of our
main specification.

Table 8: ITT Knowledge and Attitudes Towards Solar Products

1) (2) 3) 4)
Knowledge Knowledge Knowledge Aspire to
of Targeted of Other of Certified purchase
Solar Solar Products: solar this
Benefits: Benefits: Index year
Index Index
Treatment VSLA 0.17*** 0.06** 0.34*** 0.08*
(0.03) (0.03) (0.03) (0.04)
Knowledge of Targeted Solar Benefits: Index: 0.17***
Baseline
(0.04)
Household Business 0.05** 0.02 0.01 0.07**
(0.02) (0.02) (0.02) (0.03)
Aspire to purchase solar this year: Baseline -0.02 0.02 -0.01 0.05*
(0.02) (0.02) (0.02) (0.03)
Knowledge of Other Solar Benefits: Index: 0.02
Baseline
(0.04)
Knowledge of Certified Products: Index: 0.05
Baseline
(0.06)
Constant 0.37%** 0.21%** 0.03 0.56***
(0.08) (0.08) (0.09) (0.12)
VSLA Controls Yes Yes Yes Yes
Individual Controls Yes Yes Yes Yes
SEs Clustered VSLA Yes Yes Yes Yes
R-squared 0.12 0.08 0.27 0.03
Observations 981 981 981 981

Cluster robust standard errors in parentheses
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*** p<0.01, ** p<0.05, * p<0.1

Table 9: ITT Socio-Emotional Skills for Saving

@ ) ®) (4) ()
Grit: Index VSLA VSLA Internal External
members Support: Savings Savings
remind and Index Obstacles:  Obstacles:
support Index Index
Treatment VSLA -0.02 0.13*** 0.99*** 0.00 0.05***
(0.08) (0.03) (0.10) (0.01) (0.02)
Grit: Index: Baseline 0.19%**
(0.04)
Household Business 0.08 -0.06** -0.04 -0.00 -0.01
(0.07) (0.03) (0.08) (0.01) (0.02)
Aspire to purchase solar this year: 0.01 -0.08*** -0.11* 0.00 -0.02**
Baseline
(0.05) (0.02) (0.06) (0.01) (0.01)
VSLA members remind and support: 0.08
Baseline
(0.07)
VSLA Support: Index: Baseline 0.05
(0.04)
Internal Savings Obstacles: Index: 0.22%**
Baseline
(0.04)
External Savings Obstacles: Index: 0.20***
Baseline
(0.04)
Constant 2.97%** 0.38*** 3.09%** 0.03 0.19***
(0.26) (0.10) (0.32) (0.04) (0.05)
VSLA Controls Yes Yes Yes Yes Yes
Individual Controls Yes Yes Yes Yes Yes
SEs Clustered VSLA Yes Yes Yes Yes Yes
R-squared 0.05 0.14 0.24 0.09 0.32
Observations 975 981 963 981 981
Cluster robust standard errors in parentheses
*** n<0.01, ** p<0.05, * p<0.1
Table 10: ITT Pursuit of Solar Products (OLS)
@ ) ®) (4)
Savings Solar Tracks Expects to
goal savings savings purchase
goal goal this year
Treatment VSLA 0.05** 0.34%** 0.04 0.07
(0.02) (0.04) (0.05) (0.05)
Savings goal: Baseline 0.01
(0.02)
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Household Business 0.05*** -0.03 0.00 0.10***
(0.02) (0.04) (0.04) (0.04)
Aspire to purchase solar this year: -0.01 0.03 0.00 0.05
Baseline
(0.01) (0.03) (0.03) (0.03)
Solar savings goal: Baseline 0.04
(0.04)
Tracks savings goal: Baseline 0.29%**
(0.04)
Expects to purchase this year: 0.07
Baseline
(0.04)
Constant 0.87*** 0.12 0.33** 0.31**
(0.06) (0.12) (0.14) (0.13)
VSLA Controls Yes Yes Yes Yes
Individual Controls Yes Yes Yes Yes
SEs Clustered VSLA Yes Yes Yes Yes
R-squared 0.05 0.20 0.09 0.03
Observations 981 981 981 981
Cluster robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
Table 11: ITT Pursuit of Solar Products (Tobit)
1) ) ®) (4)
Panel or Lantern: Solar home  Weekly solar
battery with system savings:
components charging Total
Treatment VSLA 0.02 0.10*** 0.14*** 2,254.84***
(0.02) (0.03) (0.03) (340.95)
Panel or battery components: Baseline 0.06*
(0.03)
Household Business 0.01 -0.05* -0.00 151.20
(0.02) (0.03) (0.03) (309.40)
Aspire to purchase solar this year: 0.05** -0.03 0.02 102.02
Baseline
(0.02) (0.02) (0.02) (243.59)
Lantern: with charging: Baseline 0.18***
(0.04)
Solar home system: Baseline 0.08**
(0.04)
Weekly solar savings: Baseline 0.09***
(0.03)
VSLA Controls Yes Yes Yes Yes
Individual Controls Yes Yes Yes Yes
SEs Clustered VSLA Yes Yes Yes Yes
Observations 981 981 981 979

Cluster robust standard errors in parentheses
*kk p<0.01, *Kk p<005’ * p<01
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Table 12: ITT Ownership of Solar Devices

@ ) ®) (4) ®) (6)
No solar Panel or Lantern: no Lantern: Solar home Larger
device battery charging with system solar
components charging device
Treatment VSLA 0.03 0.03 -0.04 0.00 -0.01 -0.03
(0.04) (0.03) (0.03) (0.02) (0.02) (0.03)
No solar device: Baseline 0.29***
(0.03)
Household Business -0.11*** 0.12%** -0.02 0.01 0.03* -0.01
(0.04) (0.03) (0.03) (0.02) (0.02) (0.03)
Aspire to purchase solar this -0.03 0.02 0.02 0.01 -0.03* 0.04
year: Baseline
(0.03) (0.02) (0.02) (0.01) (0.01) (0.02)
Panel or battery components: 0.22%**
Baseline
(0.03)
Lantern: no charging: Baseline 0.10***
(0.04)
Lantern: with charging: Baseline 0.05
(0.04)
Solar home system: Baseline 0.28***
(0.10)
Larger solar device: Baseline 0.08*
(0.05)
Constant 0.61*** -0.09 0.08 0.04 0.16*** 0.13
(0.12) (0.08) (0.09) (0.05) (0.06) (0.10)
VSLA Controls Yes Yes Yes Yes Yes Yes
Individual Controls Yes Yes Yes Yes Yes Yes
SEs Clustered VSLA Yes Yes Yes Yes Yes Yes
R-squared 0.14 0.11 0.03 0.02 0.09 0.04
Observations 981 981 981 981 981 981

Cluster robust standard errors in parentheses

*** p<0.01, ** p<0.05, * p<0.1
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Table 13. Romano Wolf P-Values: Adjusted for Multiple Hypothesis Testing

Table 13 presents the Romano Wolf adjusted p values for the regressions presented in this report. The linear
regression specification (as reported in the main body of the document) is used. The significance of the
estimated outcomes does not change when accounting for the multiple hypotheses tested.

Romano Signifi-

Variables Original Resample  Wolf P- cance
P-Value P-Value Value Level

Knowledge and Attitudes towards Solar Products

Knowledge of Targeted Solar Benefits: Index .0000 .0099 .0099 falalel

Knowledge of Other Solar Benefits: Index .0359 .0099 .0198 **

Knowledge of Certified Products: Index .0000 .0099 .0099 falalel

Trust in Solar Providers: Index .0023 .0099 .0099 falaied

Aspire to purchase solar this year 0271 .0099 .0198 **

Skills, Support, and Self-Efficacy for Saving

Internal Savings Obstacles: Index 4322 2574 .6535

External Savings Obstacles: Index .0069 .0099 .0099 Fhx

Overcame savings obstacle .0000 .0099 .0099 folaiel

VSLA members remind and support .0001 .0099 .0099 Fhx

VSLA Support: Index .0000 .0099 .0099 folaiel

Self-Efficacy: Index 2292 .0198 .3465

Grit: Index .6056 .3168 .8614

Pursuit of Solar Products

Savings goal .2646 1287 4356

Solar savings goal .0000 .0099 .0099 Fhx

Tracks savings goal .6254 3762 .8614

Contacted company .0029 .0099 .0099 kel

Expects to purchase this year 1219 .0099 1287

Panel or battery components .0943 .0099 .0693 *

Lantern: no charging .0001 .0099 .0099 Fxk

Lantern: with charging .0028 .0099 .0099 Fhx

Solar home system .0000 .0099 .0099 falaiel

Weekly solar savings: VSLA .0000 .0099 .0099 Fhx

Weekly solar savings: Other .0003 .0099 .0099 il

Weekly solar savings: Total .0000 .0099 .0099 Fxx

Ownership of Solar Products

No solar device 4086 1287 .6139

Panel or battery components .6539 5149 .8614

Lantern: no charging .6568 4653 .8614

Lantern: with charging .1956 .0297 2772

Solar home system 5748 3762 .8614

Larger solar device 2711 .0594 4356

Acquired solar since intervention 2610 .0594 4356
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h. Intervention Materials

Goal setting sheet I will save money P
in this VSLA for: V. SVe
Meeting 1 shillings
Meeting 2 shillings
Meeting 3 shillings
1 will save . -
in every meeting: Meeting 4 shillings
Meeting 5 shillings
shillings )
Meeting 6 shillings
Meeting 7 shillings
I will reach my goal in: Meeting 8 shillings
nonths Meeting 9 shillings
Meeting 10 shillings

Flyer 1

SAVE MONEY withsolar

e

-

!
- I spent 3,000 UGX each week on
@ ;,' .| mobile charging and lighting fuel like

“"\*

kerosene and candles

(

-

| used my VSLA savings to buy a
solar lantern that charges phones

&

With solar, | turned my mobile and @
lighting expenses into e i
savings of money and time! n

@ G Now | save 12,000 UGX each month
\%f}:_«“ with my solar lantern and | made my
~ money back in 5 months!
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Follow these steps to save for solar

Choose a product that is

Learn how you can save right for you

money and make money
with solar!

Contact suppliers to
learn about solar

duct:
products =

TS
!! Enjoy saving or Buy and set up your
making money with product
solar!

ick a payment option:
cash, VSLA loan, or
installment plan

Set a goal, plan for
obstacles, and start
saving!

MAKE MONEY with solar

"y
N u | borrowed money from my

" VSLA to invest in a solar
home system for my tavern

~
Now | use solar to play

music at my tavern and stay

. open until later

/

MORE WAYSTO
MAKE MONEY WITH SOLAR

Mobile Sell cold Barbershop
charging drinks or saloon
@ |:I U

w
Earn up to 10,000 Earn up to 9,000 Earn up 1o 13,000
UGX per day ! UGX per day! UGX per day!




Flyer 3

Flyer 2

&

BUY CERTIFIED SOLAR
PRODUCTS

High-quality

Certified solar products
will last a long time, and if
something goes wrong,
you can get assistance,
free of charge!

q

& My,

SUPPORT

MEDIUM

f

Brand: Sun King
Price: UGX 39,000

Price: UGX 20,000

P @ |- :
mnm e:
T o
[ [ ————
Price: UGX 163,000

Light: 1 light

Price: UGX 65,000

For more information, please call:

SunKing:  0800-203-070 (toll free)

0800-202-933 (toll free from 7am-Bpm, excluding public holidays)
D.Light: 078-602-31-36

Solar Today: 078-660-42-35 (Nakivale-Mbarara)

Fres Uganda: 078-757-45-94 (Nakivale-Mbarara)

Power Trust: 075-283-78-48 (Kiryandongo-Bweyale)
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BUYER'S CHECKLIST FOR
SOLAR

Before buying a solar product, there are a few things
to consider. To keep away any trouble, here is a
checklist of things you should look out for!

Make sure it comes with a warranty
Confirm the client registration process

Check if the sales agent has an ID and
apparel matching to the brand

Verify the after-sales support

Check the customer care number

benefits of solar energy for years to come!

] ; ©
Avoid counterfeit solar products and enjoy the N”

Brand: Engie
Price: UGX 439,000

Brand: Sun King

Price: UGX 439,000

Brand: Engie
Price: UGX 3,200,000

$
3
H
H
8
©
E
3
w
[
g
s

Price: UGX 2,278,000
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