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PROBLEM DEFINITION:

“Stove-stacking,” whereby the
household uses a combination
of an improved cookstove and a
charcoal stove (or threestone
fire if in rural area) to meet daily

|. E X E C U T I V E cooking needs, is the norm in

households with an improved
S U M MARY cookstove in Rwanda. Thus,
improved cookstoves are not
fully replacing charcoal stoves
99.6% of Rwandan households rely on nor three-stone fires.
biomass for cooking (Koo et al,, 2008). While
approximately one-third of such households are
using some form of improved cookstove (ICS),
firewood and charcoal remain the primary fuels of choice in rural and urban areas
respectively. There is a clear urban-rural divide, with households cooking mainly with
charcoal in urban (63.4%), but firewood in rural (94.7%) areas. 76.5% of households
spend over seven hours per week to acquire and prepare cooking fuel, though
differences are again visible between urban and rural areas (Koo et al., 2018). This
reliance on biomass is coupled with a higher prevalence of respiratory illness among
females, traditionally the primary cooks in Rwandan households. Household air
pollution exposure is the leading behavioral health risk factor in Rwanda and
accounts for nearly 6% of the total burden of iliness, of which 94% of HAP-related
deaths each year are children. Research has identified indoor air pollution as having
three times the impact on women and girls, in line with the fact that women are the

main cooks in 78% of households (Koo et al., 2018).

The Rwanda Energy Access and Quality Improvement Project is supporting the
scaling of ICS in Rwanda through subsidized stove prices for end users and
incentives for suppliers. ICS play a crucial role in the transition from charcoal and
biomass in peri-urban and rural areas, as this is needed to transition the low- and
middle-income households (who cannot typically afford LPG) to cleaner cooking. In
recent years, a number of private cookstove companies have been established with

the aim of utilizing carbon finance to roll out ICS.

However, “stove-stacking”- whereby the household uses a combination of both an
ICS and a traditional charcoal stove, or three stone fire if in rural areas, to meet daily
cooking needs - is the norm for households with an ICS. Thus, ICS are not fully
replacing charcoal stoves nor three-stone fires.
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The present diagnostic examines the behavioral barriers to successful adoption
and sustained use of ICS in Rwanda. The target beneficiaries are low-income
households in rural and peri-urban areas which own an ICS but still rely on their
traditional stove for cooking. The interventions proposed as part of this diagnostic

may be implemented as part of the ESMAP program in Rwanda.

Evidence for this report is based mainly on qualitative research: desk review and
qualitative field research. Research revealed three key barriers that impede
successful adoption and sustained use of ICS:

Barriers to interest and knowledge of product: Households faced time
and attention constraints to learning how to cook on the ICS, since it was
not intuitive compared to the automatism of cooking with the charcoal
stove. There was also a lack of confidence in the domestic worker's ability
to use the ICS. Finally, domestic workers' limited training or experience
may in turn give rise to limited ability to operate the ICS and frequent
errors. Owing to negativity bias, single negative events may have great
power, whereas multiple and consistent positive events may be
necessary for disconfirmation of the belief that ICS are not suitable for

use by domestic workers.

Barriers related to purchase of product: Upfront cost of an ICS can
represent 80% to 160% of average monthly household income for a low-
income household. The seasonal nature of income makes it difficult for
households to save huge amounts for a lumpy payment. Since an ICS
does not generate revenue, households are risk-averse to buying them
on credit. Present-biased households — those that are focused on the
current barriers, rather than potential future advantages — who are fully
informed that stove benefits exceed costs in the long run, may still never

switch due to difficulty putting money away for the future.

Barriers to sustained use: The fixed size of the ICS acts as an
impediment when cooking for larger groups as the cost-efficient ICS has
only one burner. Since cooking can often be a social activity in the
Rwandan culture, this further leads to reliance on the charcoal stove.
Further, foods such as beans, maize and isombe/cassava leaves (staple
foods) had long cooking times, which some households perceived as
unsuitable for the ICS. This also leads to stove stacking, as households

use their ICS for ‘quick’ tasks like boiling water for tea and re-heating
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food, while using traditional stoves for ‘slower’ cooking of daily staple
food items such as beans and rice. While certain common foodstuffs
(e.g. beans) can be cooked more quickly if they are first soaked in water
overnight doing so was not common practice.
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POTENTIAL
INTERVENTIONS:

Several potential interventions have been identified to target the behavioral
barriers and increase uptake and/or sustained use of ICS. Selected examples are
outlined next, while full details can be found in the diagnostic note:

e TARGETING BARRIERS TO INTEREST AND KNOWLEDGE OF PRODUCT:
Providing training to domestic workers and holding demonstrations of
domestic workers cooking on the ICS to gain female household heads’
confidence. Designating well-known ICS users from the community as ICS
ambassadors and rewarding them with public recognition for raising
awareness around domestic worker's ability to use stove and benefits of
transitioning to ICS. Training households on income-generating potential of
selling food cooked on the ICS, to make monetary benefits and productive
uses of the stove salient.

e TARGETING BARRIERS TO PURCHASE OF PRODUCT: Encouraging small
savings towards an ICS through soft commitment devices, such as savings
containers. A calendar that includes clear progress markers alongside
inspirational messages from role models to boost savings aspirations.
Reminders to save through SMS and Interactive Voice Response. Time-
limited offers in the lead up to rainy season - when fuel is most expensive - to
trade-in traditional stoves for a discount on an ICS.

e TARGETING BARRIERS TO SUSTAINED USE: Cooking norms can be adapted
to increase the use of ICS for staple food items by targeting household habits
to encourage bean soaking at night. A Styrofoam finishing container could
also be given to households which allows food to cook slowly over time from
a par-cooked state in the ICS. These solutions could be complemented with
communal cooking events, with a “taste competition” between soaked beans
and charcoal cooked beans. Finally, engaging influencers in the community
to adopt new cooking practices could be an effective way to improve

sustained use of the ICS.

RWANDA ENERGY ACCESS AND QUALITY IMPROVEMENT PROJECT 6



II. CONTEXT ANALYSIS

A. PROGRAM OVERVIEW

In 2019, the World Bank launched an initiative to apply principles from
behavioral economics to clean energy access for increased uptake of off-grid
photovoltaic Solar Home Systems (SHS) and Improved Cookstoves (ICS).
Universal electricity access and transitions to low carbon energy technologies are
still a long way off. Electricity access in Sub-Saharan Africa is only 43% and the
International Energy Agency projects that under current conditions, more than 700
million people, predominantly in rural settlements in sub-Saharan Africa, will remain
without electricity in 2040 (IEA, 2018; World Bank and IEA, 2017). Similarly, according
to the World Health Organization, access to clean cooking in South-Saharan Africa
stood at only 14% in 2016 (WHO, 2016).

Most efforts to increase uptake of SHS and ICS have focused on financial incentives
and improved technologies. Development partners and banks, governments and
other stakeholders have been successful both in improving the underlying
technologies and decreasing the retail prices charged to consumers. This has had
substantial positive impacts on deployment of both SHS and ICS although the pace

of change is insufficient to meet development goals in a timely manner.

The present initiative will complement the more established methods of supporting
clean energy access by generating and piloting behavioral interventions that
increase uptake and sustained use of SHS and ICS. Decisions by households are not
solely driven by financial and technical factors but are also affected by underlying
biases, norms and mental models, many of which work against selection of SHS and
ICS. Examining this problem through the lens of behavioral economics will bring

greater understanding of these barriers and how to minimize or overcome them.

The behavioral approach is both individualistic and impactful across communities,
changing societal norms to increase uptake and use and can be applied in
combination with incentives to achieve more sustainable resource use. Meeting
sustainability targets therefore requires developing policy tools that are informed by
a rich understanding of how individuals within society respond to incentives, and
consequently change their behavior to develop a sustainable norm of using clean

energy technologies.

The expected outcome of the initiative is the development and integration of
innovative, cost-effective, and scalable behavioral solutions to projects for increasing

low carbon energy access. The lessons learned and the portfolio of proposed
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interventions for integrating behavioral science into low-carbon energy access
projects will result in solutions that are transferable to projects beyond this initiative
to, ultimately, increase uptake and sustained use of low-carbon energy access

technologies.

THE PROJECT IS DESIGNED WITH TWO SEQUENTIAL PHASES

Phase 1- Diagnostics. The first component analyzes conditions in six selected low-
carbon energy access projects to identify existing bottlenecks and design (at the
project and global levels) behavioral interventions to increase uptake and/or
sustained use of target technologies. The focus was on ICS or clean cookstoves in
Madagascar, Ghana, and Rwanda and SHS in Ethiopia, Senegal, and Uganda.
Specifically, the six countries and energy access projects selected for Phase 1

Diagnostics are:
(a) Ethiopia: Ethiopia Off-Grid Renewable Energy Program
(b) Ghana: Ghana Energy Sector Transformation Initiative Project
(c) Madagascar: Madagascar Ethanol Clean Cooking Climate Finance Program
(d) Rwanda: Rwanda Energy Access and Quality Improvement Project
(e) Senegal: Senegal Rural Electrification Program

(f) Uganda: Energy Access Scale-up Project (EASP) (EEX)

Phase 2 - Piloting Interventions. The second component will test the behavioral
interventions designed in Phase 1in three countries, evaluate their impact, and
create and disseminate a practitioner toolkit that offers models for introducing

behavior change into energy access projects.

The project team has completed Phase 1 Diagnostics of the six target countries. For
each country, a Diagnostic Note has been produced which explains context and
challenges in the country, the methodology, the primary barriers to adoption of SHS
or ICS and potential behavioral interventions to mitigate those barriers. The team

will now shift to Phase 2 to pilot the interventions designed in Phase 1.

THE PROJECT REPRESENTS A COLLABORATION BETWEEN
THREE UNITS WITHIN THE WORLD BANK
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The Carbon Initiative for Development (Ci-Dev), a trust fund that mobilizes private
finance for clean energy access in low-income countries through results-based

finance for emission reduction projects.

The Mind, Behavior, and Development Unit (eMBeD), the World Bank's behavioral
science team, housed within the Poverty & Equity Global Practice, which works with
governments, and other partners to diagnose, design, and evaluate behaviorally

informed interventions.

The Energy Sector Management Assistance Program (ESMAP), a partnership
between the World Bank and development partners that helps low- and middle-
income countries reduce poverty and boost growth through sustainable energy

solutions.

More information on these units is found in Annex A.

B. RWANDA OVERVIEW

Rwanda is a small, landlocked country in eastern Africa, with a population of 12.3
million (2018 estimate) and a total area of 26,300 km? (which is approximate to
the geographic size of Belgium). Rwanda is densely populated for the region with
499 people per km?, although the share of the population living in urban areas is
comparatively low, at just 17.2%. In 1994, the country suffered the devastation of
genocide, predominantly against the Tutsi people. While the economy collapsed in
the wake of the genocide, it has since recovered. Rwanda’s average GDP growth rate
has been 7.57% over the last decade. This makes Rwanda one of the fastest-growing
economies globally and can be favorably compared to the sub-Saharan average of
3.74% (World Bank, 2020; World Bank, 2019; World Bank, 2018).

FIGURE 1.

Rwanda: Geographic Location
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Rwanda ranks second to Mauritius among sub-Saharan African states in the Doing
Business 2020 report, demonstrating the relative ease of doing business in the state
as compared to its geographical peers (World Bank, 2020). However, Rwanda
continues to face a myriad of development challenges. Just 34% of the population
has access to electricity (World Bank, 2018). The country was ranked 157 of 189
countries on the Human Development Index in 2019 (United Nations Development
Program, 2019). Unemployment stood at 16% in August 2018 according to the
National Institute of Statistics Rwanda (2019). The average per capita income of the
lowest 20%, calculated using available data, was approximately US $18.75 monthly
(US $225 annually) in 2016 (World Bank, 2016a,b,c).

C. RWANDA ENERGY USE

Rwandan households account for an overpowering 91% of the country’s total
energy use (Ministry of Infrastructure, 2014, p. 1). Moreover, biomass in the form of
firewood and its derivative, charcoal, are the primary energy source used for cooking
in Rwanda. This makes cooking a key target area for reducing the reliance on wood

as an energy source. In line with this, Rwanda's Government previous national
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development plan (Vision 2020) included as a target the reduction of wood usage as
a share of national energy consumption from 86.3% (2012) to 50% by 2020
(Government of Rwanda, 2012, p. 14). The Government’s current plan (National
Strategy for Transformation, which runs to 2024), commits to “halve the number of
households depending on firewood as a source of energy for cooking from 79.9%
(2016/17) to 42% by 2024" (Government of Rwanda, 2017, p. 26).

A 2018 World Bank diagnostic report found that 99.6% of households cook with
biomass and that a third of those households use an ICS as their primary stove (Koo
et al.,, 2008). Data indicated that firewood is the primary cooking fuel used, with
approximately 84% of all households using it. There is a clear urban/rural divide, with
households cooking mainly with charcoal in urban (63.4%), but firewood in rural
(94.7%) areas. Furthermore, 76.5% of households spend over 7 hours per week to
acquire (through collection or purchase) and prepare cooking fuel, though
differences are again visible between urban and rural areas (Koo et al., 2018).

Transition to ICS is important from an environmental and health perspective. In the
period from 1990 to 2010, Rwanda lost 37% of its forest cover (Ministry of
Infrastructure, 2014, p. 6). As the average household requires 1.8 tons of firewood for
cooking per annum (Ministry of Infrastructure, 2014, p. 6), there is a clear case for
addressing the use of firewood as well as charcoal for cooking. Furthermore,
household air pollution exposure is the leading behavioral health risk factor in
Rwanda and accounts for nearly 6% of the total burden of illness (Ministry of
Infrastructure, 2014, p. 7). Previous research by the World Bank identified indoor air
pollution as having three times the impact on women and girls, in line with the fact
that women are the main cooks in 78% of households (Koo et al., 2018). There are also
direct benefits for households in terms of time savings: Households that use
exclusively a traditional three-stone stove spend 25% more time acquiring and
preparing fuel than households that use exclusively an improved biomass stove (Koo
et al., 2018).

Finally, previous studies have also demonstrated high market awareness of ICS,
coupled with high willingness to pay. The World Bank found that 77% of households
are willing to pay full price for an improved biomass stove upfront or in monthly
installments of 6-24 months (Koo et al., 2018).

D. RWANDA ENERGY ACCESS AND
QUALITY IMPROVEMENT PROJECT
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The Rwanda Energy Access and Quality Improvement Project (P172594) by
World Bank’s ESMAP aims to improve access to modern energy in Rwanda.
Subcomponent 3b of the project focuses on increasing access to clean cooking
solutions, with $17 million USD of funding co-financed by International Development
Association (IDA)'and Clean Cooking Fund.? Specifically, it aims to subsidize the cost
of clean and efficient cooking solutions for eligible households by offering incentives
to the private sector, with predefined results level and triggers for payment (also
known as results-based financing).® The project is expected to run from September
2020 to December 2026. Within this period, it aims to provide 2.15 million people
(500,000 households) with access to clean cooking solutions. A $3 million USD
subcomponent of the clean cooking component will focus on awareness and
behavior change campaigns to develop the demand side of the clean cooking sector
in Rwanda. The clean cooking component of the project will be jointly implemented
with Banque Rwandaise de Développement/Development Bank of Rwanda (World
Bank, 2020).

While the project encourages fuel switching, it also recognizes that large-scale fuel
switching is unlikely to occur in rural areas until rural economies become
substantially more developed or ongoing public funding is provided for fuel
switching. To lower indoor air pollution in rural households where the use of biomass
is likely to persist over the near term, it is important to modernize the biomass fuel
sector and promote integrated and cost-effective approaches (e.g.
improved/advanced biomass stoves, together with improved ventilation and
behavior change). Hence, in rural areas, the focus of the project will be on reducing
the reliance on firewood as a cooking fuel, by gradually introducing more efficient
(Tier 2+) and cleaner (Tier 3+) cooking solutions. In urban areas, the focus will be on
reducing (and eventually phasing out) charcoal as a cooking fuel and replacing it
with Tier 3+ clean cooking solutions (World Bank, 2020). The MTF survey by Koo et al
(2018) grouped Rwanda's cookstoves into the following four categories. This typology

of cookstoves can be found in Table 1.

1. The International Development Association (IDA) is the part of the World Bank that
helps the world’s poorest countries. Overseen by 173 shareholder nations, IDA aims to
reduce poverty by providing zero to low-interest loans (called “credits”) and grants for
programs that boost economic growth, reduce inequalities, and improve people's
living conditions.

2. Established by the World Bank’'s ESMAP, the $500 million USD fund aims to scale-up
public and private investments in the clean cooking sector by catalyzing technology
and business innovations and linking incentives with verified results (i.e. results-based
financing).

3. The results-based financing mechanism aims to develop a sustainable market for
affordable clean cooking solutions. Companies will be required to specify their pricing
and marketing strategies in the application and their plans of utilizing the RBF
subsidies, e.g. directly passing to the consumers to fill the affordability gaps or
investing in product R&D, efficiency improvement and cost reduction, or market
outreach to offer long-term affordable clean cooking solutions, and the use of the
subsidies will be part of the evaluation criteria (World Bank, 2020).
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TABLE 1.

Typology of Cookstoves in Rwanda with their Respective Tiers

COOKSTOVE | TIER

Traditional
three-stone
stove

Tier O

DESCRIPTION

A pot balanced on three stones over an open fire. Fuel
use and emissions are high, and thermal efficiency and
safety are low. Three-stone stoves usually use firewood,
but other solid fuels may also be used.

Traditional
biomass
stove

Tier1

Locally produced stove made of mud, metal, or other
low-cost materials and following cultural practices.
Traditional biomass stoves use biomass fuels. The MTF
survey identified six types of stoves as traditional: (a)
round mud stove, (b) rocket stove, (c) gisafuriya, (d)
double and triple movable metal charcoal stove, (e) all-
metal stove, and (f) Muyaga.

Improved
biomass
stove

Tier 1to Tier 3,
depending on
product
materials,
design, thermal
efficiency, and
emissions.

Improved biomass stoves use less energy than
traditional three-stone and biomass stoves to deliver a
given amount of usable heat; they may also produce
less indoor and overall air pollution. These stoves may
enable cleaner and more efficient delivery of traditional
fuels, though they may not meet emissions or
efficiency standards. The MTF survey identified nine
types of improved biomass stoves for Rwanda: (a)
Darfour 1, (b) Darfour 2, (c) canarumwe, (d) canamake
ivuguruye, (e) canamake itavuguruye, (f) fixed
canamake itavuguruye, (g) double and triple movable
(canamake itavuguruye), (h) sawdust/rice husks stove,
and (i) Save80.

Clean fuel
stove

Tiers 4to 5,
depending on
efficiency and
emissions

Stove that uses fuels with very low levels of polluting
emissions (for example, biogas, LPG/cooking gas,
electricity, ethanol, natural gas, and solar). Such fuels
often provide high technical performance in emissions
and efficiency that is largely ‘stove independent’.
Processed biomass (for example, biomass pellets), if
burned using a well-designed stove, can also achieve
high performance. In Rwanda, LPG/cooking gas
(including PAYG), biogas, and biomass pellet gasifiers
are currently used by a limited number of households.
The new ethanol business model used by KOKO
Networks, a company operating in Kenya, and the
availability of high-efficiency electric pressure cookers
in the region may offer new opportunities for bringing
more modern cooking solutions to Rwanda.

Adapted from Koo et al (2018).
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The Rwanda Energy Access and Quality Improvement Project is designed to target
three types of households: two categories of households who will continue to use
the same fuel and one category that will switch to clean fuel stoves. Specifically, the
project targets households in rural areas that predominantly use firewood and
traditional stoves for cooking (Category 1); these households will switch to improved
stoves at Tier 2 and 3 for efficiency gains. The second type targeted are households in
urban areas that predominantly use charcoal and traditional stoves for cooking
(Category 2); these households will switch to improved stoves at Tier 3 level of
efficiency and emissions. The third type are households also in urban areas, but that
already use improved charcoal stoves at an efficiency and emission level
corresponding to Tier 2 (Category 3); these households will switch to clean fuel
(World Bank, 2020).

A NOTE ON AFFORDABILITY
OF IMPROVED COOKSTOVES

While traditional three-stone stoves are common in Rwanda, there are households
at all consumption levels using efficient stoves. Households with low consumption
levels (quintiles 1and 2) are dependent on traditional cooking technology such as
three-stone fires and self-built stoves as their primary stove. As households move to
higher consumption levels, the share of three-stone fires goes down while the use of
self-built stoves increases. However, households across all consumption quintiles are
using efficient stoves, and the use of efficient stoves is seen equally across urban
areas and rural areas. Figure 2 shows the distribution of primary cooking fuel by
consumption quintile (EICV5, 2016-2017). Household expenditure on cooking fuels is
low as firewood is a predominant fuel across the country. However, as visible in
Figure 2, while higher-income households do rely on firewood, they also use charcoal

as their primary fuel.
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FIGURE 2.
Distribution of primary cooking fuel by consumption
quintile in Rwanda (EICV5, 2016-2017
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As per the ESMAP project’s market assessment, the lifetime of tier 3 stoves is 3 years,
while the lifetime of tier 4 or 5 stoves is 5 years. Cost of charcoal is 0.260 USD/kg, LPG
is 1148 USD/kg, and pellets is 0.360 USD/kg. Firewood is generally collected (free of
cost from forests), although some households buy firewood. On average, households
spend about US $9 per month on charcoal. Tables 2 and 3 show the cost of different
ICS in Rwanda and the fuel savings from transitioning to them.

TABLE 2
Cost of Various Cookstoves in Rwanda (World Bank, 2020)

COOKSTOVE TYPE COOKSTOVE COST IN USD

Tier 2 improved wood stove 15
Tier 3 improved wood stove 30
Tier 3 improved charcoal stove 35
Pellet gasifier stove 52
LPG stove 60
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TABLE 3
Fuel Savings from Different Cookstove Transitions (World Bank, 2020)

COOKSTOVE TRANSITIONS FUEL SAVINGS IN USD PER YEAR
Firewood Tier O to improved cookstove
) 14.72
Tier 3
Charcoal Tier 2 to improved cookstove
) 19.55
Tier 3
Charcoal stove Tier 2 to pellet Tier 4 20.07
Charcoal stove Tier 2 to LPG Tier 5 0.18

A NOTE ON GENDER
AND SOCIAL INCLUSION

The interventions outlined in this note will have significant positive impacts on
women and marginalized communities in Rwanda by reducing barriers to their
uptake of ICS. Women and girls are responsible for majority of the domestic work,
including unpaid care responsibilities, which can impede opportunities for income
generation or employment (ENERGIA, 2018). In rural areas, where firewood for
cooking is predominately collected and not purchased, the responsibility falls on
women and girls. They spend more time collecting and preparing fuel for the
household’s cooking needs which reduces the time spent on economic or
productive activities and increases drudgery (World Bank, 2020). As mentioned
above, ICS reduce the time spent on sourcing fuel, thereby freeing up time during
the day to pursue economic opportunities and participate in political and social

activities.

Heavy reliance on biomass for fuel also leads to high levels of indoor air pollution,
which is the single leading environmental health risk for women in low- and middle-
income countries. Among those women, it is also the main cause of
noncommunicable diseases, like strokes, chronic obstructive pulmonary disease,
lung cancer and heart disease. More than 60% of all deaths from household air
pollution in 2012 were among women and children (WHO, 2016). Replacement of
traditional cookstoves with modern clean cookstoves can have direct health benefits
through improvement in indoor air quality.

Reliance on dirty fuels is also inextricably linked to poverty. It is the poor who are

trapped into using dirty fuels: the health and economic consequences contribute to
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keeping them in poverty, and their poverty stands as a barrier to change. When
socioeconomic circumstances improve, households move up the energy ladder,
resorting more to cleaner and more expensive energy sources. The pace of progress,
however, is extremely slow for the poorest people in Sub-Saharan Africa (Bruce et al,
2009). Poverty is exacerbated by marginalization, making the marginalized poor
even more likely to be trapped into reliance on biomass fuels. Research shows that
there is a correlation between remoteness, exclusion and extreme poverty, that is
concentrated in remote rural areas. In addition, the poorest often belong to ethnic

minorities and socially excluded groups (Braun et al, 2013).

For women, poor, and the marginalized poor, reducing reliance on biomass fuels can
help in reduction of indoor air pollution and improving mortality. Today, in many
regions (such as South Asia and parts of Sub-Saharan Africa), indoor air pollution has
become the most important risk factor for ill health — higher than risk factors such as
unsafe water and sanitation (Smith et al, 2013). Mortality from indoor air pollution
exposure in Sub-Saharan Africa already exceeds tuberculosis, is roughly on par with
malaria, and could approach the level of HIV/AID by 2030 (Smith et al, 2013).

A NOTE ON COVID-19
AND INDOOR AIR POLLUTION

The COVID-19 pandemic has taken a significant toll on public health, with 1.27 million
deaths around the world as of November 2020, and 45,647 of these in Africa (African
Union, 2020). WHO reports 3.8 million people die every year from household air
pollution caused by the inefficient use of solid fuels and kerosene. These deaths are a
result of decreased pulmonary, cardiovascular, and nervous system functions and

impact on one’'s immune functions (WHO, 2018).

One of the most significant mechanisms through which ICS reduce indoor air
pollution is through reduction of PM2.5 levels. Penisse et al (2009) studied impact on
indoor PM2.5 concentrations of an ethanol cookstove in Ethiopia and an improved
charcoal stove in Ghana, after households shifted to the respective ICS from the
traditional stove. They found significant decreases in households' PM2.5
concentrations. In Ghana, average 24-hour PM2.5 concentrations decreased 52%
from 650 pg/m3 to 320 ug/m3. In Ethiopia, average PM2.5 concentrations decreased
84% from 1250 pg/m3 to 200 ug/m3. A meta-analysis of 42 studies evaluating impact
of clean cookstoves on PM2.5 concentrations found similar reduction levels for
ethanol stoves (83%; Pope et al, 2017).
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Additionally, recent research has found significantly positive associations between
PM2.5 concentrations and confirmed COVID-19 cases, hospitalizations, and deaths
(Wu et al, 2020; Cole et al, 2020; Zhu et al, 2020). This implies that, through reduction
of household air pollution, uptake of clean technology in countries largely reliant on
solid fuels and kerosene to meet energy and cooking needs may have large spillover
effects on reduced incidence of and mortality from COVID-19.
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. METHODOLOGY

Evidence for this report is based mainly on qualitative research: desk review and
qualitative field research. An initial literature review covered the application of
behavioral insights to boost the adoption and sustainable use of more energy
efficient technologies. Thus, the focus was not only on prior behavioral work on
cookstoves and behavioral science literature from a variety of sectors was reviewed.
This review informed the design of the instruments used for the fieldwork, aimed at
understanding the decision-making processes of households, their life contexts, and
attitudes and perceptions towards adoption or sustained use of cookstoves.

During August 2019 the team also carried out qualitative field research with the
target population, as well as staff of an ICS supplier, Inyenyeri, and other relevant
market actors. Semi-Structured Interviews (SSls), Focus Group Discussions (FGDs),
and in-field observations were conducted with customers of the ICS supplier.

SSls were conducted also with company'’s staff and consumer baseline data from
the company was also analyzed. The team also visited other sellers of alternative

cookstoves.
Fieldwork Protocol August 2019

e Staff of ICS supplier Inyenyeri (10 staff interviewed in SSI): Staff included
Inyenyeri’'s Manager & CEO; M&E; Cite staff; Customer relations staff; and

Plant operators (every sample category represented by at last one staff).

e Marketplace Observations: a marketplace in Gisenyi, the area where

Inyenyeri operates. SSI carried out with 1 charcoal seller; 2 cookstove sellers.

o Key stakeholders: EU delegation, World Bank

e Customers of ICS supplier Inyenyeri. The World Bank team sent a sampling
frame ahead of time which the supplier used to find matching households in
their database, whom agreed to be interviewed, and were available to be
interviewed when the team visited the field in August 2019.

o Peri-urban area (N=17): SSI carried out with three active and two
dormant customers (female household head); two FGDs (one active

customer FGD, one dormant customer FGD), each with six customers.
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Dormant refers to customers
who have not purchase or
traded any pellets for 60
days. FGDs were mixed

gender.

o Rural area (N=7): SSl carried
out with one active customer
(female household head);
two FGDs (one active
customer FGD, one dormant
customer FGD), each with six
customers. FGDs were mixed

gender.
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IV. THE USER JOURNEY

In the process of deciding to purchase and continuing to use an ICS, a household
undergoes several actions and decisions as illustrated in Figure 3 below.

FIGURE 3:

User Journey for improved cookstoves
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A household must first learn about the availability of the ICS and start to recognize
the cookstove's utility, such that they become interested in purchasing one. These
decision steps are then followed by a series of actions, including finding out how to
obtain the cookstove, gathering the money to purchase it, and travelling to
purchase the stove from a distributor. This represents just one phase of a broader
user journey, which also encompasses the sustained use of the cookstove as an

alternative to traditional stoves.

The main target beneficiaries of the present work are low-income rural and peri-
urban households that use traditional stoves for cooking. These households spend a
significant amount of time per week (usually, more than 7 hours) to acquire and
prepare their cooking fuel. Specific focus is placed on female beneficiaries to address
existing gaps in clean cooking access, such as affordability, awareness, and
employment opportunities.
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BARRIERS TO IMPROVED
COOKSTOVE ADOPTION

Drawing from our desk review and subsequent fieldwork,
we detail below the possible behavioral barriers affecting
improved cookstove adoption and sustained use

in Rwanda.
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This section considers how contextual factors may interact with psychological (social
and cognitive) factors to shape the behaviors of interest. The barriers discussed in
this section represent preliminary working hypotheses, which have been identified
by matching relevant behavioral science literature to the contextual information
derived from initial fieldwork and secondary data.

1. BARRIERS TO INTEREST AND KNOWLEDGE OF PRODUCT

Bandwidth Constraints

BEHAVIOR BOTTLENECKS

Investing time and attention to Scarcity reduces mental bandwidth,
learn how to use the stove. which limits the household'’s ability to

learn how to use the stove.

When faced with scarcity of key resources — such as time or money — a person’s
mental bandwidth (or cognitive capacity to consider an issue) can be constrained
(Mani et al., 2013). This can result in sub-optimal decision making, as attention is
focused on a subset of issues at the expense of others. Mental bandwidth is likely to
act as a barrier not only at uptake stage of the user journey, but also in later stages,
where households have to make a conscious decision to alter their familiar
traditional cooking practices. During fieldwork, the team came across mental
bandwidth being an issue particularly when it came to properly using the ICS. Many
of the interviees cited they did not know how to use the stove for long periods of
time; it was not intuitive, compared to the automatism of cooking with the
traditional charcoal stove. Thus, they faced time and attention constraints to
meaningfully learn about using the ICS.
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Lack of Confidence in Domestic
Worker’s Skills to Operate Stove

BEHAVIOR BOTTLENECKS

Teaching and allowing the Limited time availability from female

domestic worker to use the household head, coupled with lack of
stove. confidence in domestic worker's ability

to properly operate the stove.

During fieldwork, the team often heard the female household head did not have
time in her day to train or oversee her domestic worker, whom she feared would use
the ICS improperly and waste money by burning fuel inefficiently. Domestic workers
are common in Rwandan households across income levels. In a 2015 survey covering
all provinces, 77.7% of those who employed domestic workers were married. 32.7%
were classed as leaders in their usual employment, 42.8% were employed in the
formal sector, and 24.5% were jobless. Additionally, 70% of domestic workers
described themselves as a ‘household servant’, with 78.7% of domestic workers
earning less than 14900 RWF (US $15) per month (CLADHO & IDAY International,
2015).

While the primary cook is often a domestic worker, evidence from the fieldwork
suggests that they are not necessarily trusted in using the ICS. Moreover, this
applied across cooking technologies and across income levels (e.g. higher income
households cited not allowing their domestic worker to cook with LPG, but rather
only with charcoal). One interviewee who used the pellet ICS observed that: “People
who have housemaids fear that housemaids can use many pellets”, and thus
domestic workers may be discouraged from using the ICS. Administrative data

obtained from the pellet ICS supplier Inyenyeri shows a slight negative correlation
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between having a domestic worker and being an active customer, which may

indicate that households with domestic workers use the stove less.

Overweighing of Negative Events
of Domestic Worker with the Stove

BEHAVIOR BOTTLENECKS

Teaching and allowing the domestic Negative events may play a

worker to use the stove. disproportionate effect in the
perception of domestic worker's

abilities.

Finally, negativity bias may also discourage allowing domestic workers to use the
ICS. Negativity bias refers to the finding that negative events tend to have greater
salience and strength than positive ones, in other words “bad is stronger than good”
(Baumeister et al, 2001). In this context, domestic worker’s low skills and limited
training may give rise to limited ability to operate clean stoves and/or to them
committing errors when allowed to use the device. This could act to further reinforce
or confirm negative perceptions about their ability. Owing to negativity bias, single
negative events may have great power, whereas multiple and consistent positive

events may be necessary for disconfirmation (Baumeister et al., 2001).
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2. BARRIERS RELATED TO PURCHASE OF PRODUCT

Challenges to Saving

BEHAVIOR BOTTLENECKS

Save for lumpy payment of Saving up for cookstoves is challenging

ethanol cookstove. for budget constrained households.
These households cannot afford to buy a
clean cookstove without saving or taking

out a loan.

Most households cannot afford to buy an ICS without saving or taking out a loan.
As mentioned earlier, the average per capita income of the lowest 20% was
approximately US $18.75 monthly (US $225 annually) in 2016. Taking this figure as a
basis, a tier 2 improved firewood stove (cost: US $15; Table 2) would represent 80% of
household monthly income and a tier 3 improved firewood stove (cost: US $30; Table
2) would represent 160%. Furthermore, 80% of Rwandans rely on agriculture as their
main source of income. Women are predominantly involved in small-scale
production of subsistence food crops and have very little control over the sale of
cash crops (Oxfam, 2020). This seasonal nature of income, especially for females who
are most impacted by cookstove use, leads to competing priorities for savings and
expenses. ICS uptake often implies an upfront lumpy cost, with fuel efficiency gains
that are spread into the future. Even when fuel savings accrue after shifting to an
ICS, present biased or naive individuals who are fully informed that the benefits to
such a technology exceed such costs in the long run, may still never switch for this

reason.
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3. BARRIERS TO SUSTAINED USE OF PRODUCT

Cultural Norms around Cooking

BEHAVIOR BOTTLENECKS

Using improved cookstove for most Households perceive that the ICS is

cooking purposes. unsuitable for cooking staple food
items, such as beans, maize and
isombe/cassava leaves, which

require slow cooking.

Lol

During the fieldwork, participants observed that the Inyenyeri ICS was not suitable

for all types of cooking (e.g. did not allow for food to be roasted). This is exemplified
in the following statement from a focus group participant: “Who among us does not
like roasted fresh maize? Can you do that with Inyenyeri cookstove? Here, many of
us go back to firewood or charcoal.” Additionally, the fixed size of the ICS was also
highlighted as an impediment to its use when cooking for larger groups as the ICS
generally has only one burner. Thus, it only permits one-pot dishes. Cooking for more
people, or more complex meals, requires more burners. Cooking — especially on
Sundays - is a social activity in Rwanda. Thus, the ICS fails to deliver on the cultural

cooking expectations in some respects.
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Further, it was observed that beans, maize and isombe/cassava leaves (staple foods)
had long cooking times, which some households perceived as unsuitable for the ICS.
This leads to stove stacking, as households use their ICS for ‘quick’ tasks like boiling
water or cooking rice, potatoes and bananas, while using traditional stoves for
‘slower’ forms of cooking. While certain common foodstuffs (e.g. beans) can be
cooked more quickly if they are first soaked in water overnight doing so was not
common practice. The practice of soaking beans was not known to the respondents

prior to them being asked about it during the fieldwork. Yet, every Rwandan

household cooks beans daily.
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VI. POTENTIAL INTERVENTIONS
FOR CONSIDERATION

Potential solutions are outlined next. These are structured
around the main behavioral barriers identified above.
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1. HABIT FORMATION OF ENERGY EFFICIENT
COOKING PRACTICES

BARRIER ADDRESSED

Sag

L 4 Cultural norms around cooking

Households prefer ICS over traditional stoves, for their speed and cleanliness, except
for slow-cooked food staples such as cassava, rice, and beans. This was validated by
our fieldwork. ICS, especially when fuel-switching, is seen as too expensive for the
slow-cooked stable foods (e.g. due to perception that the stove that burns fuel
quickly and with high heat). Thus, the ICS is used instead for quick-heating tasks,
such as boiling water and reheating food. If households still prefer cooking staple
foods on traditional stoves, regardless of whether they have an ICS, cooking norms
need to be shifted towards practices adapted to cooking staple foods on an ICS if it is
expected to replace wood and charcoal traditional stoves. Normalizing energy
efficient cooking practices is one way to shift behavior to increase use of the ICS at
the intensive margin.

One powerful energy efficient cooking practice with a staple food item is soaking
beans. Soaking beans overnight reduces the time to cook them in water by 30% to
50%. Soaking also improves bean texture, with fewer split-open beans. Nutritionally,
soaking the beans and then using the brine when boiling, improves the body's
ability to absorb minerals and proteins. However, when respondents were asked if
they soaked beans or rice before cooking them to decrease the cooking time and
hence fuel use, none of them had heard of this practice before.

Habit formation can be promoted by using an anchor point in the day. According
to the habit formation literature, a new habit is most successfully formed when an
individual has an anchor point in the day to integrate the new behavior and an
environmental cue to explicitly pair with the habit (Wood and Neal, 2007). To create
a habit of soaking beans overnight, a campaign could motivate households to use
the tradition of cooking beans at dinner (environmental cue) to remind the
household to use a simple and low-cost aide — a bean soaking container with a water
line indicated - to put raw beans in the container and fill it up to the water line for
the next day's cooking. This simple habit change can lead to increased use of the ICS
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at the intensive margin, as well as potentially overall fuel savings for the household

due to a shift to energy efficient cooking practices.

A finishing container can be provided to allow slow cooking over time. For
households that have difficulty forming a new habit, a second low-cost aide can be
provided with the cookstove — a Styrofoam finishing container, which would allow
the household to boil the beans, turn off the burner, and then enclose the stove
within the finishing container in its par cooked state to slow cook over time.

A visual reminder of money and time gains of alternative cooking practices can
be provided. To further support the habit formation, the campaign could support
microlearning, with new energy efficient cooking practices showcased in a
purposely designed calendar. Modern Energy Cooking Services (MECS) designed an
eCookBook in Kenya to support informed choices about fuels and appliance choices,
with illustrations showing how energy relates to money and time so the cook and
household understands how to save by shifting to energy efficient cooking practices,
such as bean soaking (MECS, 2019). To adapt this tool for bandwidth-constrained
households, the campaign could focus on depicting only one key energy efficient
practice per month, with the associated money and time savings displayed
cumulatively throughout the month in the calendar. If the calendar is visibly placed
in the household kitchen, the daily salience of the money and time savings — as well
as the water container aide, and environmental cue — could contribute towards
shifting norms around cooking practices.

Communal cooking events can be leveraged to disseminate these alternative
cooking practices. Communal cooking events conducted periodically with cooking
of soaked beans on the ICS can enable social learning of the effectiveness of this
practice. Attendees could be asked at these events to report whether they tried this
practice and how they found it. These events can be made competitive (recipe
competitions) within the commmunities with public recognition for the best (most
voted) recipe. Cooks can be asked to share how they benefit from overnight soaking

of beans.

2. ENCOURAGING SMALL SAVINGS FOR ICS
THROUGH SOFT COMMITMENTS, ROLE MODELS,
GOAL MONITORING, AND REMINDERS

BARRIER ADDRESSED

)
O Challenges to saving




Saving up for cookstoves is challenging for budget constrained households.
Whether due to present bias or merely to a lack of formal financial services, it can be
difficult for individuals to put money away for the future. Savings mechanisms and
commitment devices may therefore be necessary to mitigate problems of under-
saving or self-control in the face of the multiple competing demands on household
income (Karlan et al., 2014). Our fieldwork across multiple countries has found, that

people are nevertheless able to save very small amounts of money.

Small savings can be encouraged towards an ICS through soft commitment
devices such as a box with purpose label to put savings away earmarked for ICS.
Further, people could be asked to set savings goals and given a calendar to monitor
progress with salient visual cues — these visual cues could have milestones attached
to them. Lybbert and Wydick (2016) found that savings significantly increased in
Mexico when households were given visible fridge magnets on which to write their
goals and chart their progress. These magnets also featured inspirational quotes

from scripture as encouragement to participants.

Role-models and opinion leaders from the community could be used to
encourage savings and raise aspirations for an ICS. Anecdotes from influential
people in the community who managed to save for purchasing an ICS and the
benefits including fuel savings they now get from their ICS, can be shared at social
events. Bernard et al. (2014) found that showing poor Ethiopian farmers videos of
peers who had achieved business success through productive investments led to
several positive results six months after. Relative to control and placebo groups,
treated farmers displayed increased aspirations as well as higher savings,

investments in education and use of credit.

Reminders to save for the ICS can be sent periodically, via SMS or Interactive
Voice Response (IVR), or both. Instead of auto-generated content, the SMS could
carry a quote from a role model or ICS adopter every time, reflecting how the ICS
benefitted them. In the case of IVR, a new recording could be played from a different
celebrity for every call, asking households to press 1 if they were able to save for ICS,
and press 2 if they were unable to. Then, they could be directed either to a
congratulatory message (if 1is pressed), or an encouraging message reiterating

benefits and raising aspirations (if 2 is pressed).
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3. TRAININGS ON INCOME-GENERATION BENEFITS
OF ICS FOR SELLING FOOD

BARRIERS ADDRESSED

Challenges to saving

Bandwidth constraints

Our diagnostic work found that certain attributes of ICS, such as ability to easily
reheat food, portability, or fuel use made the ICS superior for selling food. However,
very few respondents were aware of these benefits. Most users did not seem to
realize these benefits even when they owned the ICS. Some who did indeed sell food
still used their traditional stoves, citing quantity of food that needs to be cooked as

reason.

Training non-users of ICS on income generating potential of ICS will help
increase uptake, while training ICS users will help increase sustained use and
purchase of additional ICS. Awareness of productive uses will make monetary
benefits of investing in an ICS salient. These trainings can be done in two

tranches: first, by identifying those who already sell food in the traditional stove and
training them to shift to the ICS; second, more general trainings (potentially in
savings groups and women'’s groups if existent) to increase awareness of income
generating potential of ICS. Positive deviants from the community can be engaged
in sharing anecdotal evidence during these trainings, and demonstrations of ICS
benefits can be conducted during these trainings to make the income-generating
potential salient. Finally, households can also be assisted in calculating the fuel
savings that will accrue to them upon adoption of the ICS, making the cumulative
monetary benefits (inclusive of productive use and fuel savings) of the ICS salient

during these trainings.
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4. TIME-LIMITED OFFERS ON ICS
PURCHASE DURING RAINY SEASON

BARRIERS ADDRESSED

Challenges to saving

Bandwidth constraints

Time-limited offers around the rainy season. Fieldwork showed that charcoal is
more expensive during rainy season, and both charcoal and firewood take more
time to source during rainy season. Respondents either buy in bulk before rainy
season (implying high lumpsum payment immediately before the season)

or spend more time and money sourcing. Thus, attentiveness to the high fuel cost
and inconvenience of traditional stoves may be highest during rainy season. This can
be leveraged through time-limited offers ahead/during the rainy season, to increase
salience around fuel savings in the period when households are most constrained
with fuel spending. Offers could start in the month leading up to rainy season and
end after rainy season.

Offers that allow households to trade in their traditional stove for a discounted
ICS can ease uptake for non-users and ease additional stove acquisition for
users. Time-limited trade-in offers during rainy season could also encourage
trading-in to save on fuel cost and enable cooking indoors. Highly regarded peers or
actors in the community could be engaged to communicate the benefits of doing
So.

5. ENABLING STOVE USE BY DOMESTIC WORKERS THROUGH
TRAININGS, DEMONSTRATIONS AND ICS AMBASSADORS

BARRIERS ADDRESSED

Lack of Confidence in Domestic Worker's Skills to Operate Stove

Overweighting of Negative Events of The Domestic
Worker with the Stove

Bandwidth Constraints




Trainings could be provided to domestic workers for free in a publicly visible manner,

to instill confidence in their ability to use the ICS.

Demonstrations of domestic workers cooking on an ICS can help eliminate
mental models around their ability to use the ICS. Demonstration events can be
organized in marketplaces and women'’s groups. These events would involve
cooking demonstrations, in which attendees taste traditional dishes made on the
ICS by a trained domestic worker, and vote for their favorite. Domestic workers
would be encouraged to take the food cooked during these demonstrations to the
heads of female households they work at to make their newly learned skill tangible

to their female household heads.

These demonstrations can additionally leverage role models as change agents,
to help encourage behavior change at scale (Valente & Pumpuang, 2007).
Harnessing respected social leaders (norm entrepreneurs) (Sunstein, 1996) with large
networks who have access to and use a stove could also be a useful tool for
encouraging stove diffusion. These norm entrepreneurs could be designated as “ICS
ambassadors” and rewarded with public recognition for promoting the ICS in their
community. ICS ambassadors can be tasked with peer-to-peer outreach to increase
awareness of domestic workers’ ability to use the ICS and help address domestic
workers concerns around ICS use. These ambassadors could be broadcasted on
social media, help a cooking show on the radio, and/or visit specific areas to attend
the cooking demonstrations and even participate in them.

Newly acquired skills could be signaled visually and formally recognized. A
tangible recognition for domestic workers who have completed the training, such as
a visible bracelet and a certificate, can also be used to encourage their peers to get

the training as well as to signal their ability to the female household heads.
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VIil. A CALL TO ACTION

NEXT STEPS

Behavioral solutions provide a
complementary set of tools for the
policymaker to increase uptake and
sustained use of ICS in Rwanda. By
targeting barriers to purchase through
behavioral savings strategies, such as the
use of commitment devices or role
models, enabling habit formation for
energy efficient cooking practices to shift
cooking norms, leveraging increase in
attentiveness to fuel cost during rainy
season, or changing beliefs regarding
domestic workers' ability to operate the
ICS, uptake and sustained use of ICS can
be increased in Rwanda. Either
independently or in combination, the
proposed behavioral solutions can
decrease the dependence on biomass for
cooking, and in turn, the detrimental
health effects and environmental

consequences of this dependence.
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IX. ANNEXES

Annex A: Additional Information on Ci-Dev, eMBeD, and ESMAP Units

The Carbon Initiative for Development (Ci-Dev)

The Carbon Initiative for Development (Ci-Dev) is a trust fund that mobilizes private
finance for clean energy access in low-income countries. It works to award results-based
finance to innovative emissions reduction projects driven by the private sector. By 2025,
Ci-Dev will have mobilized over $250 million of finance and provided cleaner energy to
above 10 million people from amongst the communities most vulnerable to the effects of
climate change (Ci-Dev, 2020).

The main objectives of the Carbon Initiative for Development are four-fold. The fund seeks
to support private sector models in the energy access sector using results-based climate
(RBF) finance. It works to identify the uses of carbon revenues that can most benefit these
business models, as well as to test the effect that carbon revenues can have on those who
benefit from them. Finally, the fund works to provide insights into how post-2020
transitions can effectively take place in the context of a real-world portfolio.

Ci-Dev comprises two components; a Readiness Fund and a Carbon Fund. The Readiness

fund supports countries to build capacity towards emissions reductions, such as by
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establishing standardized baselines, setting up technical assistance for carbon reduction
projects and developing technologies for simplifying carbon reduction rules as well as
disseminating results. The Carbon Fund provides results-based payments to projects
based on their carbon emissions reductions.

Ci-DeV's portfolio represents a very significant investment to support energy access and
access to clean cooking in the developing world. However, supply side interventions may
not always have the desired effects if household demand for and usage of such
technologies remains low. A collaboration between Ci-Dev and the World Bank’s Mind
Behavior and Development Unit seeks to bridge this gap by complementing the primarily
supply-side energy access interventions with scaled-up actions that bolster demand. The
design and deployment of such demand side actions will be informed by behavioral
science, which to-date is an underutilized tool in this field.

The Mind, Behavior, and Development Unit (eMBeD)

The Mind, Behavior, and Development Unit (eMBeD), the World Bank’s behavioral science
team based in the Poverty & Equity Global Practice, works closely with project teams,
governments, and other partners to diagnose, design, and evaluate behaviorally informed
interventions. Behaviorally informed policy emphasizes the importance of context for
decision making and behavior. It examines a wide set of influences, paying attention to
the psychological, social, and cultural factors that affect what people think and do-in
addition to structural considerations such as legal and economic incentives. Addressing
these factors can help enhance service delivery, take-up, and usage of different programs
and processes, and amplify the impact of these reforms. Behaviorally informed
interventions may therefore involve small tweaks and enhancements of existing
programs and processes, often at low cost.

As mentioned earlier, conventional approaches to low carbon energy access are often
insufficient for aligning the incentives of all involved parties to achieve a sustainable and
efficient outcome. Indeed, since individuals do not always respond as expected to policies,
regulations, and incentives, technical innovations must be accompanied by sustained
changes that address individual behaviors and preferences. The behavioral approach can
be both individualistic and impactful across whole communities, such as by combining
incentives with supporting shifts societal norms to achieve more sustainable resource
use. Long-lasting behavioral shifts require developing policy tools informed by a rich
understanding of how individuals within society respond to incentives, the ways in which

they change their behavior, and the prevailing social norms and their origins.

Developing and testing behavior change interventions that complement traditional
instruments to increase clean energy access offers an opportunity to increase cost

effectiveness and move the needle on improving development outcomes of existing low
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carbon energy technology projects and programs. A cross-GP collaboration with Poverty
& Equity’s Mind, Behavior, and Development Unit (eMBeD), Climate Change (Ci-Dev),
Energy & Extractives (EEX), and Environment (ENV) will leverage international expertise to
address bottlenecks in the adoption and sustained use of low carbon energy access
technologies in Africa. Specifically, the portfolio includes two sequential phases. Phase 1
(Diagnostic) comprised the analysis of bottlenecks and behavioral solutions to uptake and
sustained use of improved cookstoves or clean cookstoves in Madagascar, Ghana, and
Rwanda, as well as uptake and sustained use of solar home systems in Ethiopia, Senegal,
and Uganda. In Phase 2, behavioral interventions designed in Phase 1 will be tested in
three countries to evaluate their impact and create and disseminate a practitioner toolkit

that offers models for introducing behavior.

The Energy Sector Management Assistance Program (ESMAP)

ESMAP is a partnership between the World Bank and partners to help low and middle-
income countries reduce poverty and boost growth through sustainable energy solutions.
ESMAP’s analytical and advisory services are fully integrated within the World Bank's
country financing and policy dialogue in the energy sector. Through the World Bank
Group (WBG), ESMAP works to accelerate the energy transition required to achieve
Sustainable Development Goal 7 (SDG7) to ensure access to affordable, reliable,
sustainable and modern energy for all. It helps to shape WBG strategies and programs to

achieve the WBG Climate Change Action Plan targets.

RWANDA ENERGY ACCESS AND QUALITY IMPROVEMENT PROJECT 44



	I. EXECUTIVE SUMMARY
	POTENTIAL  INTERVENTIONS:
	II. CONTEXT ANALYSIS
	A. PROGRAM OVERVIEW
	B. RWANDA OVERVIEW
	C. RWANDA ENERGY USE
	D. RWANDA ENERGY ACCESS AND  QUALITY IMPROVEMENT PROJECT

	A NOTE ON AFFORDABILITY  OF IMPROVED COOKSTOVES
	A NOTE ON GENDER  AND SOCIAL INCLUSION
	A NOTE ON COVID-19  AND INDOOR AIR POLLUTION
	III. METHODOLOGY
	IV. THE USER JOURNEY
	V. BARRIERS TO IMPROVED  COOKSTOVE ADOPTION
	VI. POTENTIAL INTERVENTIONS  FOR CONSIDERATION
	VII.   A CALL TO ACTION:    NEXT STEPS
	VIII. REFERENCES
	IX. ANNEXES

