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Abstract

This study investigates the impact of energy poverty on children’s schooling. It uses data
from the recent waves of the Ethiopia Socioeconomic Panel Survey and a multidimensional
approach to measure energy poverty. Five child schooling variables, capturing attendance
and years of schooling, are examined. The potential endogeneity of multidimensional energy
poverty is treated by applying two-stage instrumental variable estimation techniques. The
study ultimately identifies local average treatment effects, with the first stage determining
the potential correlates of energy poverty. Results show that multidimensional energy
poverty is lower for households in urban areas, with higher household expenditure, and
where the household head has a permanent work contract. Multidimensional energy poverty
substantially undermines children’s past, present, and future school attendance, as well as
their current years of schooling, highlighting its role in limiting both access to education and
educational progression. Deep dives reveal important heterogeneities: the adverse effects of
energy poverty are concentrated in rural areas. Moreover, while multidimensional energy
poverty reduces school attendance for both boys and girls, its negative effect on years of
schooling is more pronounced for girls. The findings suggest the need for interventions that
integrate energy access and affordability with education strategies targeting rural areas and
girls.
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1 Introduction

Child poverty is increasingly concentrated in sub-Saharan Africa and in fragile, conflict-
affected areas. Sub-Saharan Africa alone hosted three-quarters (over 312 million) of children
living in extreme poverty in 2024, although it is home to about 23% of the world's child
population (Ibarra et al., 2025). In this context, a key policy challenge for governments is to
prioritise vulnerable groups so that all children thrive. One way to do this is to increase
access to affordable energy, as this can increase economic opportunities and reduce
children’s monetary poverty and non-monetary deprivations, such as in health and education
(Nsenkyire et al., 2023).

About 600 million people worldwide still lacked access to electricity in 2023, with 80% of
them in sub-Saharan Africa; Ethiopia, Nigeria, and the Democratic Republic of Congo
accounted for a large share (IEA, 2024). While the number of people without access to clean
cooking has been declining globally, due largely to progress in Asia and Latin America, the
number in Africa keeps growing. Here, 1 billion people, or about four in five people, rely on
highly polluting cooking fuels used in open fires or basic stoves (IEA and AfDB, 2023).
Despite its abundant energy resources, energy poverty has become a crisis in sub-Saharan
Africa, leading to reduced electricity supply, low-cost recovery, and inadequate investment in
the sector (African Energy Chamber, 2025).

Energy indicators are among the major non-monetary components of global
multidimensional poverty index estimations. For example, the recent global
multidimensional poverty index from Ethiopia indicates that 57% of the population lacks
electricity access while 68% still uses solid fuels for cooking (OPHI, 2024). It also shows that
70% of the population is classified as multidimensionally poor, with large disparities
between urban (39%) and rural (80%) areas. Rural households remain disproportionately
deprived in energy access and use, with limited access to modern lighting, clean cooking,
and appliances (MoWE and UNDP, 2025), while urban households confront affordability
constraints due to recent increases in fuel and electricity tariffs. Biomass energy sources,
such as wood, charcoal, and dung, dominate, particularly in rural areas, where they account
for nearly 90% of total energy use (MoWE et al., 2025).

Various aspects shape household-level energy poverty, including socioeconomic,
demographic, and geographic factors (Adeyonu et al., 2022; Rizal et al., 2024). In rural
Nigeria, household multidimensional energy poverty is correlated with factors such as
expenditure, family size, and the household head'’s characteristics (education, sex, and
occupation) (Adeyonu et al., 2022). Expenditure and the type of job contract held by the
household head are also important in shaping multidimensional energy poverty in Indonesia
(Rizal et al., 2024). In Ethiopia, expenditure and education are negatively associated with
energy poverty (Alem and Demeke, 2020; Bersisa, 2016).

Conversely, energy poverty affects household welfare, including children’s learning, as it
negatively impacts their health, productivity, educational performance, and ability to read at
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night (Day et al., 2016). Human capital theory can be applied to connect energy poverty and
individual wellbeing. This approach posits that energy poverty constrains human capital
formation by limiting study time, increasing absenteeism through energy-related household
burdens, and undermining health. Reciprocally, education helps reduce energy poverty
through higher incomes, skills, and adoption of modern energy technologies (Apergis et al.,
2022). Another approach is the capabilities approach, according to which energy poverty
restricts capabilities by constraining resources, abilities, choices, and aspirations (Day et al.,
2016).

Previous empirical research has looked at the effect of energy poverty on welfare indicators,
and specifically on education (Banerjee et al., 2021; Bousnina and Gabsi, 2023; Lin and
Okyere, 2020; Nsenkyire et al., 2023; Sule et al., 2022; Zhang et al., 2021). For instance, for 50
developing countries over the 1990-2017 period, Banerjee et al. (2021) find that lower
energy poverty is associated with higher health and education outcomes. In a sub-Saharan
Africa context, Akande et al. (2024) report that communities in Nigeria that are energy-poor
have a lower likelihood of hosting institutions of learning. A very recent study from Ethiopia
shows that access to electricity helps reduce poverty and food insecurity by improving
access to information, expanding financial inclusion, and increasing employment
opportunities (Adera, 2025). Evidence from Asia also indicates that multidimensional energy
poverty is negatively associated with the education status of household members (Hartono
and Oktaviani, 2022; Omar and Hasanujzaman, 2021; Oum, 2019). For example, Oum (2019)
finds that energy poverty negatively impacts households’ average school years and health
status in Lao.

Recent studies attempt to investigate how access to electricity affects education in Ethiopia.
Adera et al. (2025) find that grid and off-grid electrification increases children’s schooling by
an extra 4-11 months in rural Ethiopia. One mechanism for this effect could be through
allowing children to spend considerably more time on education. Proffen (2024) estimates
that village-level grid-electrification in Ethiopia increases the time children spend on studying
by about 1.5 hours. Despite these insightful studies, the comprehensive effect of
multidimensional energy poverty on children’s education in Ethiopia is yet to be studied
using longitudinal data, which is one of the gaps this study aims to investigate.

Previous evidence also documents rural-urban and male-female disparities in the effect of
energy on education. Women and female children are disproportionately affected (Dutta et
al., 2017; Kooijman et al., 2020), with the effect greater in rural areas in low-income
countries, such as Ethiopia, since they are usually burdened with the responsibility of
cooking and collecting traditional fuel. Access to electricity and clean cooking fuels
improves gender equality in education, girls’ enrolment, and completion rates relative to
boys (Acheampong et al., 2024). Yet empirical evidence on gender-differentiated effects of
multidimensional energy poverty on children’s schooling in sub-Saharan Africa remains
scarce.

© Data & Evidence to End Extreme Poverty 2
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In the context of the above arguments, this study poses the following two research
questions: (i) what are the factors associated with multidimensional energy poverty? and (ii)
how does multidimensional energy poverty impact children’s schooling and how do the
effects vary by location and gender? We measure energy poverty in a multidimensional
context (Adeyonu et al., 2022; Akande et al., 2024; Rizal et al., 2024; Zhang et al., 2021),
comprising four dimensions and 10 indicators. The dimensions encompass energy
accessibility, energy affordability, energy services through use of appliances, and child
labour use. As outcome variables, we pursue five indicators of children’s formal education
(ever attended, currently attending, a plan to attend, current years of schooling, and highest
achieved schooling years). These are selected to capture the past, present, and future
schooling of children. Noting that estimating the effect of energy poverty on children’s
schooling may suffer from an endogeneity problem, we apply two-stage IV-probit for binary
outcomes and two-stage least squares (2SLS) for continuous outcomes. Distance from a
main road and energy prices are used as instrumental variables for multidimensional energy
poverty. The first stage is used to determine the factors that shape multidimensional energy
poverty. Moreover, utilising the longitudinal nature of the data, a lagged multidimensional
energy poverty status is used to further tackle the potential endogeneity. The study relies on
longitudinal data from the 2018/19 and 2021/22 rounds of the Ethiopia Socioeconomic
Panel Survey (ESPS).

Our results show that multidimensional energy poverty is shaped, among other factors, by
urban residence, consumption expenditure, and type of work contract, with substantial
regional disparities. We find that multidimensional energy poverty has a negative impact on
children’s previous school attendance, current entry, expected enrolment, and longer-term
educational attainment. Geographic and demographic deep dives indicate national findings
mask rural-urban and boy—girl disparities. Specifically, the adverse effects of
multidimensional energy poverty on children’s schooling are strongly observed in rural
areas. Moreover, although school enrolment of both boys and girls is almost equally
impacted, energy poverty disproportionately affects girls’ educational attainment,
suggesting that energy deprivation reinforces existing gender inequalities through
cumulative disadvantages rather than initial exclusion. Results point to the need for
integrated energy and education policies that explicitly target rural areas and prioritise girls.

The study makes four contributions to the literature and policy debate in Ethiopia and
beyond. First, it adapts the conventional measure of a multidimensional energy poverty
index (MEPI) by incorporating a child-relevant dimension — child labour in energy -
measured through time spent by school-age children collecting firewood, an aspect that is
largely absent from previous studies. This aligns the measurement of energy poverty more
closely with children’s lived realities and schooling constraints. Second, by carefully
selecting a comprehensive set of education outcomes, including future school attendance
that has not been covered in previous studies, the study provides one of the first estimates
of how energy poverty affects children’s education across the entire child schooling
trajectory in Ethiopia. Third, using recent longitudinal data and an endogeneity-robust
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identification strategy, the paper delivers causal estimates, thereby strengthening evidence
available for Ethiopia and complementing findings from other developing countries (e.g., see
Banerjee et al., 2021; Oum, 2019). Finally, the revealed rural-urban and boy-girl
heterogeneities suggest that existing energy access policies are unlikely to yield full
dividends unless they explicitly address affordability, reliability, and the unequal energy
burdens borne by girls and children in rural areas.

The remainder of the study is organised as follows. Section 2 presents a brief review of the
related literature. Section 3 describes the methods and data. Section 4 presents the results
and discusses them. Lastly, Section 5 concludes.

© Data & Evidence to End Extreme Poverty 4
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2 Literature review

2.1 Theoretical framework: linking energy poverty to education

Energy poverty is not merely the lack of household energy: it shapes how people allocate
their time and affects their health, access to lighting and communication, and overall
productivity (Cecelski, 2003; Pachauri and Spreng, 2011). Lack of electricity restricts access
to learning materials and assessments, undermining student performance, while electrified
schools improve teaching tools, extend school hours, enhance safety, and attract and help
retain better teachers (UN, 2014). At the household level, electricity access enables evening
study time for children, reduces reliance on kerosene, creating a healthier environment, and
improves parental engagement (World Bank, 2015). However, girls in low-income countries
often bear household energy tasks (e.g. fuel collection), at the cost of reduced time for study
and/or school attendance (World Bank, 2015).

A common theoretical model that links energy poverty and education is human capital
theory (Apergis et al., 2022). By positing education as an investment in people’s skills and
productivity, the theory considers constraints like lack of energy access as impediments to
the formation of human capital. Energy poverty puts a limit on this investment by reducing
study time due to lack of lighting; increasing absenteeism due to household energy-related
chores; and affecting health, which in turn affects school attendance and performance.
Hence, accessing improved energy is a pre-requisite for effective human capital formation.
Education itself may reduce energy poverty via higher incomes, better skills, and greater
ability to adopt efficient/modern energy technologies (Apergis et al., 2022).

The capabilities approach can also explain the above association. According to this
approach, energy poverty restricts capabilities by limiting access to educational resources
(e.g. digital learning, lighting), reducing children’s ability to participate fully in school life, and
constraining household choices and aspirations (Day et al., 2016). This perspective
highlights energy access as a foundational capability that enables other freedoms,
including education. Other theoretical frameworks often treat energy poverty as a structural
constraint that intersects with income poverty, gender inequality, and geographic
marginalisation (Banerjee et al., 2021; Dutta et al., 2017).

2.2 Empirical evidence

A growing body of empirical research supports the theoretical link between energy poverty
and welfare indicators. This includes studies on the nexus between energy poverty and
welfare (Adera, 2025; Banerjee et al., 2021; Sule et al., 2022; Zhang et al., 2021). Empirical
studies from Ethiopia examine the energy poverty situation at national level and in urban
areas (Alem and Demeke, 2020; Bekele et al., 2015; Bersisa, 2016; Yalew, 2022). Other
studies use a multidimensional poverty approach to explore the persistence of energy
poverty and its welfare effect (nutrition, home-based business creation, irrigation, household
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welfare loss) (Aweke and Navrud, 2022; Baye et al., 2019; Gebrehiwot and Hassen, 2022;
Hassen and Fentie, 2022; Tesfay et al., 2024; Xie and Mekonnen, 2022).

There is evidence that links energy poverty with schooling outcomes. Examining the effect
of energy poverty on health and education outcomes in 50 developing countries over the
1990-2017 period, Banerjee et al. (2021) find that lower energy poverty is associated with
higher education outcomes. Ezebuihe et al. (2024) suggest that electricity access and its
sources have different implications for women'’s and men'’s daily routines in sub-Saharan
Africa. Akande et al. (2024) report that energy poverty diminishes education in Nigeria. Other
studies from Asia also find robust evidence that multidimensional energy poverty is
negatively associated with education. For example, Hartono and Oktaviani (2022) find a
negatively significant impact of energy poverty on education in Indonesia. In Bangladesh,
Omar and Hasanujzaman (2021) estimate that multidimensional poverty negatively affects
the education status of households. Oum (2019) also finds that energy poverty negatively
impacts households’ average school years in Lao. In Ethiopia, recent research has
investigated the effect of access to electricity on education. Adera et al. (2025) find that grid
and off-grid electrification increases children’s schooling by an extra 4—-11 months. Proffen
(2024) also reports that village-level grid-electrification increases the time children spend on
studying by about 1.5 hours.

Though previous evidence documents the effect of energy poverty on welfare indicators,
there is limited research on the effect of multidimensional energy poverty on children’s
schooling outcomes in the context of sub-Saharan Africa. Moreover, there is insufficient
evidence on boy—girl impact disparities. In addition, gaps remain in understanding the long-
term impacts of multidimensional energy poverty on educational attainment and aspiration.
The current study attempts to provide additional evidence on those gaps using data from
Ethiopia.

© Data & Evidence to End Extreme Poverty 6
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3 Methods and data

3.1 Measuring energy poverty and child schooling

3.1.1  Multidimensional energy poverty index

There are several approaches to measuring energy poverty. They include, but are not limited
to, the minimum energy consumption approach, the income—expenditure threshold
approach, the low-income—high-cost approach, the physical threshold approach, and
subjective measures (Aweke and Navrud, 2022). These approaches focus on single
indicators, mostly access to or use of energy sources, to label a household as energy-poor;
these are known as unidimensional measures. An alternative is the multidimensional energy
poverty index (MEPI) approach, which uses a set of indicators. In this study, the MEPI
approach is employed since capturing multiple aspects of energy poverty, going beyond only
lack of access, produces results that can help develop policy options. MEPI is also widely
used in the context of developing countries (Adeyonu et al., 2022; Akande et al., 2024,
Nussbaumer et al., 2012; Rizal et al., 2024).

Following Akande et al. (2024) and Nussbaumer et al. (2012), we construct a MEPI that suits
the Ethiopian context and the available data. Our index contains 10 indicators that are
grouped into four dimensions: energy accessibility; energy affordability; energy services
through the use of household appliances; and child labour in energy (Table 1). The
dimensions are linked to Goal 7 of the Sustainable Development Goals, which focuses on
‘ensuring access to affordable, reliable, sustainable and modern energy for all’ (UN, 2015).
Our unique incorporation to the MEPI of a dimension on ‘child labour in energy’, measured by
time spent by school-age children (7-18 years old) in collecting firewood for use in their
households, aligns with the study’s focus on children’s schooling.

To identify multidimensionally energy-poor households, the Alkire-Foster dual cut-off
approach is employed (Alkire and Foster, 2011). The first cut-off, also called the deprivation
cut-off, applies to each indicator based on national and international standards, as indicated
in Table 1. The second, or multidimensional, cut-off uses a deprivation in at least a third
(33%) of the weighted indicators (Alkire and Santos, 2014; Belete, 2021; Nussbaumer et al.,
2012). Each of the dimensions and indicators is assigned a unique weight depending on its
relevance.
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Table 1: Dimensions, indicators, weights, and cut-offs for MEPI computation

Dimension Indicator (weight) Deprivation cut-off

The household has no access to metered/grid
electricity or generator or solar panel or biogas,
or electrical battery.

No improved light source
(0.15)

The household uses for cooking any fuel other
than electricity, LPG, kerosene, natural gas, or
biogas.

No kitchen or a traditional kitchen room inside
the main housing unit.

No improved cooking energy

1. Energy source (0.10)
accessibility

Indoor pollution (0.10)

The household faced more than three electric

Electricity power interruption power interruptions lasting for at least one hour

(0.05) during last week (before the survey).
Catastrophic energy The share of energy expenditure exceeds 10%
expenditure (0.15) of total household expenditure*.
2. Energy , . .
affordability ' The household'’s energy expe-nd|ture is lower
Hidden energy poverty (0.10) than half of the national median energy

spending.

The household has no refrigerator or kerosene
stove or cylinder gas stove or electric stove or
biogas stove or electric mitad or water pump.

No household cooking

appliance ownership (0.10)
3. Energy services

through household No entertainment/education The household has no radio or television or

appliances appliance ownership (0.05)  satellite dish or a personal computer/laptop.
No telecommunication No household member has a landline phone or
means (0.05) a mobile phone.

Any school-age child (7-18 years old) spends
more than 30 minutes collecting firewood for
use in the household (a day before the survey).

Note: *The 10% threshold on catastrophic energy expenditure is arbitrary, but it represents the proportion of
income the poorest 30% of households spend on energy (Oum, 2019).

Source: Based on Akande et al. (2024), Nussbaumer et al. (2012), and Rizal et al. (2024).

4. Child labour in Child firewood collection
energy (0.15)

The next step involves aggregating into the MEPI and its components. Let Yin be a MEPI

indicator and z; be the corresponding indicator-specific cut-off. The deprivation count or
sum of weighted energy deprivations D, for each household h becomes

D = Xz Wil (yjhszh) - (1)

where w; is the weight of indicator j, and L is the total number of indicators. A household is
identified as multidimensionally energy-poor (MEP,,=1) if the weighted deprivation count
exceeds the multidimensional cut-off, i.e.

MEPh = |(0,-|)(Dh2k). (2)

In the estimations, we applied the commonly used cut-off of k=0.33 (Alkire and Santos,
2014). The study assumes that child i living in a multidimensionally energy-poor household
(MEP,,=1) is also identified as multidimensionally energy-poor (MEP;=1).

The multidimensional energy poverty headcount ratio (MEP) is then

MEP = <N 16,19 (Dj2k) (3)
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The average intensity of energy deprivations (A) is computed as a proportion of the
maximum of the weighted deprivations suffered by the multidimensionally energy-poor
household, i.e.

:
= W*Ejzi'\llfl l¢0,1)(Dn2k)*Dy, - (4)

The overall MEPI (MEPI) is lastly computed as MEPI=MEP x A.

3.1.2 Children’s education outcomes

The study investigates five children’s schooling indicators as outcome variables. These are
if the child ever attended formal education, currently attends, and has a plan to attend
school next year. We also consider the current and highest achieved years of formal
education. These indicators are carefully selected to capture children’s past, present, and
future school attendance and educational achievement.

3.2 Empirical model specification and estimation issues

To identify the effect of energy poverty on children’s schooling, we estimate the following
models in a two-stage procedure:

MEP; =X catlV; e, t=2019, 2022 (5a)
educ;;=6 - MEP;,_+Z;;@+v;,  t=2019, 2022 (5b)

where MEP;, is the multidimensional energy poverty status of child i in survey year t, with
MEP;,_, referring to the status in the previous survey year. educ;; denotes any of child
schooling variables explained previously. X;; and Z;, denote vectors of controls, referring to
child-, household-, and community-related characteristics. IV, represents instrumental
variables (1Vs) that directly affect multidimensional energy poverty but not children’s
education. The main parameter of interest, 6, helps to capture the effect of multidimensional
energy poverty on education indicators of children. Other parameters to be estimated
include a, B and ¢. Note that ¢;; and v;, are idiosyncratic error terms.

The first stage (5a) is used to determine the potential correlates of energy poverty status.
Specifically, this uses a probit estimation to provide the likelihood of a household falling into
multidimensional energy poverty. The second stage (5b) entails estimation of the effect of
multidimensional energy poverty on children’s schooling indicators. For schooling variables
that are binary in nature (previous, current, and future attendance), a probit estimation is
employed; and for continuous outcome variables (current and highest years of schooling),
we use ordinary least squares (OLS)." Both cases consider the endogenous treatment of
multidimensional energy poverty. In other words, we apply two-stage IV-probit for binary

T We treat years of schooling as a continuous stock variable, following Duflo (2001). One alternative could be to
consider these as count data. However, the effect identification strategy we pursue is not suitable for count
models.
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outcomes and 2SLS with limited information maximum likelihood (LIML) for continuous
outcomes.

An endogeneity problem in our specification may arise due to the possibility of reverse
causality: namely, low education might lead to high energy poverty. Moreover, unobservable
characteristics may simultaneously determine energy poverty and education. We treat this
potential endogeneity using two approaches. We first use an instrumental variables
approach. The instrumental variables used are the distance from a main road and the prices
of energy items. Exogeneity of the instrumental variables is assumed: any effect of these
variables on schooling operates only through their impact on household energy poverty, not
through an independent channel. Distance from a main road does not directly determine
children’s education once other characteristics are controlled for. Its effect on schooling
operates mainly through energy-related channels: lighting for studying, reduced time spent
collecting fuel, and improved household living conditions. Moreover, energy prices are set by
market and policy conditions and do not directly influence children’s education. After
controlling for other factors, price variation affects education only through its impact on
household energy deprivation.

Having tested the relevance of the instrumental variables, we also test endogeneity in each
of the outcome variables. When endogeneity in a specific child schooling model is absent,
the study applies an exogenous estimation step. The panel nature of the dataset also allows
the use of lagged energy poverty status in the second stage regressions. This not only
captures the endogeneity due to the contemporaneous determination of energy poverty and
education but also considers the assumption that it takes some time for energy poverty to
affect children’s schooling (Oum, 2019).

The effects of multidimensional energy poverty are ultimately estimated as local average
treatment effects (LATE) for binary outcomes and marginal effects for continuous
outcomes. In addition to the national level, we also provide results at rural—-urban and boy—
girl levels to investigate any infrastructural and intrahousehold gaps. Such disaggregated
data are essential because national averages may hide the most vulnerable populations. We
also conduct robustness checks for our results. For binary outcomes, we fit a linear
probability model (LPM), applying the instrumental variable-based LIML method. Angrist and
Pischke (2009) also note that marginal effects are similar across probit, logit, and LPM
models so that LPM can be a useful robustness check for our probit estimates. For
continuous outcomes, we use an instrumental variable-based 2SLS technique.

3.3 The data

The study uses individual and household level data from the 2018/19 and 2021/22 Ethiopia
Socioeconomic Panel Survey. Representative at national, regional, and rural/urban levels, the
ESPS is implemented by the Ethiopian Statistical Service and the World Bank. It is a multi-
topic household survey, with several modules from individuals, households, and
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communities. Individual-level data are available on demographics, education, health, and
time use.

The education module is used to extract data on children’s schooling indicators. The
housing module of the survey provides household-level data on a range of issues, such as
energy sources for cooking and lighting. The assets module contains data on ownership of
various assets, including household appliances, as well as entertainment and
communication devices. The expenditure modules are used to determine the energy
affordability dimension of energy poverty. These, along with information on the time spent
on the collection of firewood from the individual time use module, are used to generate the
MEPI.

In 2018/19, the ESPS interviewed 6,700 households (hosting 29,503 individuals) (CSA and
World Bank, 2020). In the follow-up survey in 2021/22, data came from a total of 4,959
households and 25,374 individuals (ESS and World Bank, 2023). The unit of analysis in this
study is the individual. Given that the study focuses on child schooling, and to make a
comparable analysis, we extract a sample of individuals in households with school-age
children from both rounds of the ESPS. This gives a total of 15,339 individuals (of which
6,426 are school-age children) in 2018/19 and 20,587 individuals (of which 8,058 are school-
age children) in 2021/22.2 The school age range in Ethiopia is 7-18 years, which is
equivalent to starting primary school and graduating from a secondary school.

Table 2 summarises our sample of individuals living with school-age children. The
proportion of female children indicates that the sex ratio remains stable, with slightly more
female children in urban areas. Both the number of school-age children and the number of
below school-age children show a reduction in 2022, nationally and across rural—urban
residence. It is also noticeable that urban areas have a higher share of female-headed
households in both years. As can be expected, urban heads are more likely to be employed
in the private sector. In addition, urban areas show a modest improvement over time in
terms of permanent job security, with the proportion rising from 13% in 2019 to 18% in 2022.

Exposure to natural shocks and food price rise shocks show a significant increase over time
across the board, especially in rural areas, where they more than doubled between 2019 and
2022. The proportion of electrified primary schools showed modest improvement, from 30%
in 2019 to 37% in 2022. Although urban areas do better, coverage in rural areas is below
30%.

2 The ESPS was not implemented in Tigray region in 2021/22 for security reasons. To produce comparable
results, we exclude the 2018/19 sample from Tigray.

© Data & Evidence to End Extreme Poverty 11



DEPRIVED OF ENERGY, DEPRIVED OF THEIR FUTURE? THE EFFECT OF ENERGY POVERTY ON CHILDREN'S SCHOOLING IN ETHIOPIA

Table 2: Descriptive statistics of individuals in households with school-age children (mean), by

location, over time

Children’s characteristics

Child is female

Age of school-age child

Number of school-age children

Number of children below school-age (under 7)
Household head'’s characteristics

Head is female

Head is married

Head is a private sector employee

Head has a permanent work contract
Household characteristics

Proportion of female children in the household
Proportion of female adults in the household

Any household member attended formal
education

Household has non-farm enterprise
Household lives in an urban area
Shocks

Household faced any natural shocks
Household faced a food price rise shock
Community characteristics

Primary school is electrified
Secondary school is electrified

Log distance from the main road

Log price of firewood

Number of observations (unweighted)

Notes: *, ** and *** show mean differences between 2022 and 2019 are significant at 10%, 5% and 1% levels

National
2019 2022
0.49 0.49

5.11***  4.48
D155 DA
1.09*%**  1.02
0.20 0.20
0.85 0.85
0.05**  0.06
0.04***  0.07
0.46 0.45
0.52**  0.50
0.92 0.92
0.21***  0.27
0.18 0.19
0.16*** 0.34
0.13***  0.43
0.30*** 0.37
0.77** 0.80
2.14*** 237
3.76*%** 402
15,339 20,587

Rural
2019 2022
0.49 0.49

5.12%* 447
2.83*** 253
1.14* 1.10
0.18 0.19
0.86 0.87
0.03* 0.03
0.02***  0.04
0.46 0.45
0.51***  0.50
0.91 0.90
0.15***  0.21
0.18***  0.37
0.12**  0.42
0.17**  0.27
0.72***  0.78
2.43*%** 263
3.80***  4.09
8,850 11,664

respectively. Standard errors not reported for brevity; they can be provided upon request.

Source: Authors’ computation using data from ESPS 2018/19 and 2021/22.

Urban
2019 2022
0.52 0.51
5.11*%* 450
2.50%** 222
0.85** 0.68
0.26 0.25
0.81** 0.78
0.17 0.18
0.13*** 0.18
0.48 0.47
0.53*  0.51
0.97**  0.98
0.47***  0.56
0.06*** 0.20
0.16*** 0.47
0.83** 0.80
0.95** 0.87
0.971*** 1.29
3.60**  3.71
6,489 8,923
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4 Results and discussions

4.1 Energy expenditure and multidimensional energy deprivation

Energy expenditure levels, composition, and affordability indicators are illustrated in Table 3.
Total annual expenditure on energy sources was Ethiopian Birr (ETB) 2,933 in 2022, with no
change from 2019 in real terms. This represents 2.4% of total household expenditure,
constant over the years. Average expenditure on electricity was ETB 633 in 2022, which was
an increase in real terms compared to 2019, indicating a rise in spending on electricity over
time. Yet most of the total energy expenditure (91%) was spent on non-electricity sources,
such as biomass, kerosene, charcoal, LPG, or other fuels, totalling ETB 2,299 in 2022.
Interestingly, the share fell slightly from 93% in 2019, suggesting a gradual transition
towards electricity. With regards to affordability, the percentage of individuals living in
households facing catastrophic energy expenditure (spending over 10% of their total
expenditure on energy (Oum, 2019)) stayed almost unchanged, at 3.7%.

Table 3: Energy expenditure and related indicators among individuals in households with school-
age children, by location, over time

National Rural Urban
2019 2022 2019 2022 2019 2022

Annual expenditure on all energy

sources (ETB) 2,897 2,933 1,489 1,527 9,180 8,837

Annual expenditure on electricity
(ETB)

Annual expenditure on non-
electricity energy sources (ETB)

552%** 633 106** 81 2,545*%**% 2,052

2,344 2,299 1,382 1,447 6,635%** 5,884

Share of energy expenditure from

total household expenditure (%) zs 25 L 1l 30 3

Share of expenditure on non-
electricity energy from total 93.0%** 91.0 97.2%%* 955 74.4%* 72.3
energy expenditure (%)

Households facing catastrophic

energy expenditure (%) i 3.7 1.3 1.3 152 13.7

Number of observations
(unweighted)
Notes: *, **, and *** show mean differences between 2022 and 2019 are significant at 10%, 5%, and 1% levels,
respectively. Monetary values are in 2022 prices: 2019 values are rebased to 2022 using consumer price indices
from World Development Indicators.
Source: Authors’ computation using data from ESPS 2018/19 and 2021/22.

15,339 20,587 8,850 11,664 6,489 8,923

The estimates also reveal persistent and very large rural-urban gaps. On the one hand, while
annual expenditure on electricity in rural areas declined over the survey years, it rose in
urban areas. Besides large differences in the amount spent on electricity (for example, ETB
2,952 vs. ETB 81 in 2022), the rural-urban gap widened over time, indicating stagnant or
deteriorating rural electricity accessibility. On the other hand, the incidence of catastrophic
energy expenditure shows a sharp rural—urban disparity. Specifically, people in urban areas
were over 10 times more likely (13.7%) to face energy burdens than those in rural areas
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(1.3%). This highlights how market-based energy consumption, such as recent rises in prices
of electricity and fuels, can expose urban residents to affordability shocks.

In summary, the 2019-2022 period was characterised by moderate increases in real
electricity spending, a small but significant shift away from non-electricity energy sources,
and stable overall energy burden. However, it also exhibited a dual energy pattern: an energy
accessibility problem in rural areas and energy affordability stress in urban areas.

Table 4 shows energy-related deprivations of individuals in households with school-age
children, by location and over time. At the national level, it is noticeable that there are
substantial over-time reductions in access-related deprivations. For example, use of non-
improved light sources fell sharply from 49.6% to 33.8% between 2019 and 2022. Exposure
to indoor kitchen pollution declined from 50.3% to 41.5%, suggesting gradual improvements
in cooking practices, or ventilation, even though clean cooking adoption remained limited. In
addition, power interruptions affected a much smaller proportion in 2022 (49.3%) than in
2019 (69.2%), suggesting improvements in electricity reliability. The proportions of those
living in households without cooking and communications appliances also dropped
markedly. The incidence of school-age children collecting firewood also fell from 42.8% to
37%, suggesting reduced time burdens and welfare improvements for children.

Table 4: Energy deprivations by individuals in households with school-age children, by location,
over time (%)

National Rural Urban

2019 2022 2019 2022 2019 2022

Household uses non-improved light
source

49.6*** 33.8 59.2%** 39.7 6.8%** 9.0

Household uses non-improved

R 96.2 96.2 99.6 99.7 81.3 81.7
cooking energy source

Household is exposed to indoor
kitchen pollution

Household faces power interruptions  69.2*** 49.3 66.0%** 47.7 83.6%**  56.1

Household faces catastrophic energy
expenditure

Household faces hidden energy
poverty

Household has no cooking
appliances

Household has no
entertainment/education appliances

50.3%** 41.5 54. 7% 46.2  30.6***  22.0

3.8 3.7 1.3 1.3 15.2 13.7
43.9%** 5816 57.8%** 63.3 8.7%** 13.0
90.6*** 83.5 95.9%** 89.4 66.8***  58.7

63.4 64.4 71.6** 73.7 271 25.6

Household has no

C 48.4%** 33.1 54 1x** 373  229%* 153
telecommunication means

Any school-age child collects

. 42 8*** 37.0 48.6*** 43.1 17.0%**  11.3
firewood

Number of observations
(unweighted)

Notes: *, **, and *** show mean differences between 2022 and 2019 are significant at 10%, 5%, and 1% levels,
respectively.

Source: Authors’ computation using data from ESPS 2018/19 and 2021/22.

15339 20,587 8,850 11,664 6,489 8,923
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We also notice persistent deprivations in clean cooking, stagnant deprivations in
entertainment/education appliances use, and worsening ‘hidden’ energy poverty. The
proportion of individuals in households using non-improved cooking energy sources
remained constant at 96.2% in both years. In addition, lack of entertainment/education
appliances showed no change over time, remaining high, at around two-thirds of
households, pointing to slow progress in modern energy services. Notably, the share of
those facing hidden energy poverty rose from 43.9% to 53.6% between 2019 and 2022. This
indicates that energy is becoming less affordable, and, given the above improvement in
access, this highlights a shift in the pattern of deprivation away from access.

Furthermore, rural—urban gaps remained wide in various deprivations, although declining
trends can be noticed over time in both locations, also indicating that progress has been
uneven. For instance, though the use of non-improved lighting fell sharply in rural areas
(from 59.2% to 39.7%), it was still over four times higher than in urban areas (9%) in 2022.
Use of non-improved cooking energy sources remained almost universal in rural areas
(99.7%).

Overall, the data show that energy deprivation in Ethiopia is increasingly characterised not
only by lack of access, but by inadequate, unaffordable, and low-quality energy use, despite
improvements in access indicators. Between 2019 and 2022, the national energy deprivation
profile shows a dual pattern. On the one hand, we notice clear improvements in lighting,
electricity reliability, appliance ownership, connectivity, and child firewood collection. On the
other hand, however, there is stagnation in the use of improved energy and appliances for
cooking, and a rise in hidden energy poverty. Clear rural-urban gaps also exist: chronic,
access-based deprivation in rural areas and cost- and reliability-based stress in urban areas,
with limited convergence between 2019 and 2022.

Estimates of the MEPI, including its components (headcount and intensity) and
contributions, by location and over time, are presented in Table 5. At the national level,
multidimensional energy poverty remained widespread, with three-quarters of individuals in
households with school-age children still classified as multidimensionally energy-poor in
2022. Interestingly, energy poverty decreased between 2019 and 2022. For example, the
multidimensional energy poverty headcount ratio declined from 84% in 2019 to 75% in 2022.
The average intensity of multidimensional energy deprivations also decreased, from 0.57 to
0.54, implying that among those who remained energy-poor, the severity of deprivation
slightly eased. Consequently, the overall multidimensional energy poverty index dropped
from 0.48 to0 0.41.

However, the rural—urban divide in multidimensional energy poverty was huge in both years.
Although both areas experienced improvements in both the headcount ratio and the
intensity of deprivations between 2019 and 2022, rural areas remained far more energy-poor,
indicating people in rural areas not only face energy poverty more frequently, but also
experience more severe deprivations. This means that people in rural areas account for an
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even larger share of deprivations. For example, by 2022, the contribution of rural areas to the
overall MEPI reached 92.7%. This shows that breaking structural barriers — such as
infrastructure deficits, affordability constraints, and reliance on traditional fuels — in rural
areas is a huge task. It emphasises the necessity of rural electrification, clean cooking
solutions, and decentralised energy systems. In contrast, urban areas contribute less than
10%, with declining shares over time, reflecting relatively better energy access.

Table 5: MEPIs among individuals in households with school-age children, by location and over

time
2019 2022
National Rural Urban National Rural Urban

MEPIs

MEP headcount ratio 0.84***  0.93*** (0.42%*  (0.75 0.85 0.34
Average intensity of energy deprivation 0.57***  0.58*** (.48*** 0.54 0.55 0.45
Overall MEPI 0.48%**  0.55%* 0.20**  0.41 0.47 0.15
Contributions of subgroups to indices (%)

MEP headcount ratio 100.0 90.8 9.2 100.0 91.2 8.8
Overall MEPI 100.0 92.4 7.6 100.0 92.7 7.3

Number of observations (unweighted) 15,339 8,850 6,489 20,587 11,664 8,923

Notes: *, **, and *** show mean differences between 2022 and 2019 are significant at 10%, 5%, and 1% levels
respectively.

Source: Authors’ computation using data from ESPS 2018/19 and 2021/22.

Figure 1 portrays the contribution of each multidimensional energy poverty indicator and
dimensions to the overall MEPI at the national level. In 2022, the three dimensions that
contributed the most were energy accessibility (45.6 %), appliance ownership (27.9 %), and
child labour in energy (13.4%). At 13.1%, energy affordability contributed the least to the
overall MEPI. Within the energy accessibility dimension, the major contributing indicator was
deprivation in cooking energy source (18.4%), followed by light energy source (12.4%) and
indoor kitchen pollution (9.8%). Among indicators of the appliance ownership dimension,
deprivation in cooking appliances took the largest share, at 17%, followed by deprivation in
entertainment/education appliances at 7.2%. Hidden energy poverty (at 12.2%) was the
major contributing indicator of energy affordability dimension.
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Figure 1: Contributions of indicators and dimensions to the overall MEPI (%), over time

. i i Energy
i Light energy sour Dimensions gy
Indicators ight energy source accessibility
Child collects 18.4Cooking energy 15.6
firewood source
134
Telecommunication Indoor kitchen
means 0.5 pollution \
Child labour in {34 131 Energy
73 energy ' [ affordability
Entertainment/ ‘ Multiple power
education appliances interruptions
1705 s Catastrophic ener 279
Cooking appliances ALASTOPUIC ETergy ‘
B expenditure
Hidden energy Appliance
poverty — (10 == =022 ownership

Notes: Data labels refer to the latest (2022) values.

Source: Authors’ computation using data from ESPS 2018/19 and 2021/22.

Figure 2 in the appendix also depicts variations in contributions of indicators to the overall
MEPI by rural and urban areas. In 2022 in rural areas, household use for cooking energy
source (18.1%) took the largest share, followed by cooking appliance ownership (16.9%). In
urban areas, the major contributors were use of non-improved cooking energy sources, at
21.9%, and cooking appliances deprivation at 18.8%.

4.2 Children’s school attendance and achievement

Table 6 shows school-age children’s education indicators by location, over time and by sex.
Across the board, a similar trend of a falling proportion of children currently enrolled and
ever attended is observed. At the national level, the proportion of children currently enrolled
fell from 65.4% in 2019 to 58.2% in 2022. The proportion of children who ever attended
school dropped from 75.9% to 69.3% over the same period. Asked whether they have any
plan to go to school next year, 82.8% of children reported having a plan in 2022, with no
difference from 2019. The observed challenges in children’s education between 2019 and
2022 may have been associated with the shocks that occurred in this period, including the
COVID-19 pandemic, internal conflicts, and economic pressures.

A few rural—urban and boy—girl differences are also noted. A significantly larger proportion
of children expressed intentions to continue schooling over time in urban areas, while this
showed no change for rural children, indicating higher aspirations. Only a slight fall in current
years of schooling occurred in rural areas, hinting at better persistency in child schooling
outcomes in urban areas. This may additionally be attributed to the effect of shocks, which
may be more severe on rural children, while urban children may receive improved access to
resources and parental support. While enrolment and attendance rates remained unchanged
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between boys and girls over time, estimates show a small drop in both current and highest
years of schooling among boys.

School-age children’s average education indicators by multidimensional energy poverty
status (multidimensionally energy poverty-poor versus non-poor) are presented in

Table 7. This indicates that national enrolment was much lower among the
multidimensionally energy-poor (59.9%), compared to the non-poor (78.4%). A similar gap is
observed in ever attendance (71.1% for energy poverty-poor, and 86.2% for non-poor). In
terms of future schooling plans, we notice multidimensionally energy-poor children had
lower expectations of attending school next year, relative to the non-poor. Regarding years
of schooling, poor children had lower years in both current and highest achieved schooling.
In short, energy-poor children are less likely to enrol, attend, or progress, either in the past,
present, or future.

Poverty-induced locational disparities are also observed. While multidimensionally energy
poverty-poor children in urban areas had lower enrolment, attendance and years of
schooling than their non-poor counterparts, future enrolment was lower among the energy
poverty-poor only in rural areas. Though both boys and girls face similar experiences,
school-age girls in energy-poor households confront extra challenges, including being
occupied with household chores.
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Table 6: School-age children’s education indicators, by location and gender, over time

National Rural Boys
2019 2022 2019 2022 2019
Child is currently enrolled (%) 65.4%** 58.2 61.3%**  53.1 83.6% 80.0  65.7*%** 57.0 65.0%* 59.5
Child ever attended (%) 75.9%** 69.3 72.2%*%  64.9 93.0%**  87.7  75.8%** 68.6  76.0%** 69.9
Child has a plan to attend school next year (%) 81.9 82.8 80.3 80.2 88.6***  93.0 82.5 82.2 81.4 83.4
Child’s current years of schooling 2.8 2.7 2.5 2.3 4.2 4.2 2.9* 2.6 2.8 2.7
Child’s highest years of schooling achieved 2.8%* 2.6 2.5%* 2.3 4.0 3.8 2.8% 2.6 2.7 2.6
Number of observations (unweighted) 15339 20,587 8850 11,664 6,489 8,923 7492 10,058 7,847 10,529

Notes: *, **, and *** show mean differences between 2022 and 2019 values are significant at 10%, 5%, and 1% levels, respectively.

Source: Authors' computation using data from ESPS 2018/19 and 2021/22.

Table 7:  School-age children’s education indicators, by location, gender, and poverty status (multidimensional energy poverty- (MEP-) poor vs.

non-poor)
National

MEP- Non-

poor poor
Child is currently enrolled (%) 59.9%** 78.4 58.1 64.2 76.4%%* 86.3 59.9%** 76.9 59.9%** 80.0
Child ever attended (%) VAINIEEE 86.2 69.4 73.6 SOMEE 93.1 VAIP2E 84.8 70.9%** 87.7
Child has a plan to attend school next year (%)  81.2***  90.4  80.1*** 879 90.5 91.7  81.0%** 88.7  81.4** 921
Child’s current years of schooling 2.6%** 4.1 ASE 2.9 BRGEEE 4.8 2A6EES 3.8 2, 4.4
Child’s highest years of schooling achieved 2.5%%* 3.8 2.5 2.7 3.3%x* 4.5 2.6%** 3.5 2.5%%* 4.2
Number of observations (unweighted) 21,620 9,058 15994 1,706 5,626 7,352 10,690 4,335 10930 4,723

Notes: MEP-poor implies child is multidimensionally energy-poor in 2018/19. *, **, and *** show mean differences between MEP-poor and non-poor values are
significant at 10%, 5%, and 1% levels respectively.

Source: Authors’ computation using data from ESPS 2018/19 and 2021/22.
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4.3 Correlates of multidimensional energy poverty

Table 8 gives the correlates of multidimensional energy poverty status, displaying average
marginal effects for the national level, by location and child gender. Estimates refer to the
population of individuals in households with school-age children. At the national level,
multidimensional energy poverty is found to have significant correlations with the household
head’'s work contract type, household spending, distance from a main road, and urban
residence, with notable regional differences. Specifically, the household head’s permanent
work contract is associated with lower multidimensional energy poverty. This suggests that
stable employment substantially safeguards people from energy deprivation, possibly by
making income flows reliable, thereby providing access to modern energy services.
Additionally, when per adult expenditure increases, multidimensional energy poverty falls,
indicating that improved living standards can translate into improved access to modern
energy.

Multidimensional energy poverty is lower for those living in urban areas, showing Ethiopia’s
strong urban-rural divide in electricity access, clean cooking options, energy infrastructure
availability, and affordability. Moreover, results show that an increase in distance from main
roads is linked to rises in multidimensional energy poverty, indicating higher infrastructure
costs and weaker service delivery in poorly connected locations.

Rural—-urban and regional differences are observed. Although both expenditure and
employment security are important factors in multidimensional energy poverty in both urban
and rural areas, their influence is much greater in urban areas. For example, increases in per
adult expenditure are twice as effective in reducing energy poverty in urban areas than in
rural areas. Distance from a main road in explaining multidimensional energy poverty is
important only in urban areas, where energy sources are spatially clustered. This also
implies that rural areas are already excluded from energy sources and so distance does not
seem to be relevant. Non-clean fuel prices, especially firewood prices, are among the drivers
of rural—urban multidimensional energy poverty disparities. In rural areas, firewood prices
raise energy poverty, indicating high vulnerability to traditional fuel price shocks, whereas in
urban areas they reduce energy poverty, suggesting substitution from traditional to cleaner
energy sources. Compared to Addis Ababa, people in other regions tend to have higher
incidences of multidimensional energy poverty.

In a nutshell, multidimensional energy poverty in Ethiopia is strongly shaped by factors
falling into two major categories: (i) household economic security, notably permanent
employment and higher expenditure levels; and (ii) structural location disadvantages,
particularly rural residence, lead to pronounced regional inequalities. The findings generally
show that energy poverty in Ethiopia is not merely a household-level phenomenon, but is
also associated with spatial, infrastructural, and labour-market structures.
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Table 8: Correlates of multidimensional energy poverty among individuals in households with
school-age children, by location and gender

National Rural Urban Boys Girls
Year is 2022 -0.012 -0.028 0.076 -0.022 -0.003

(0.028) (0.032) (0.041) (0.030) (0.028)
Household head is female 0.026 0.022 0.046 0.041 0.01

(0.028) (0.033) (0.050) (0.028) (0.029)
Head is married -0.016 -0.027 0.002 -0.002 -0.029

(0.025) (0.030) (0.053) (0.029) (0.025)
Head has a permanent work contract -0.139***  -0.127***  -0.184***  -0.138***  -(0.140***
(0.028) (0.038) (0.044) (0.030) (0.028)
Head is a private sector employee 0.027 0.009 0.039 0.018 0.035
(0.024) (0.033) (0.034) (0.027) (0.024)
Expenditure per adult equivalent (log) -0.090*** -0.076*** -0.166*** -0.082*** -0.097***
(0.016) (0.018) (0.027) (0.017) (0.015)
Household faced a food price rise

shock 0.008 0.018 -0.043 0.017 -0.002
(0.018) (0.020) (0.040) (0.020) (0.018)
Household faced any natural shocks 0.016 0.017 0.055 0.018 0.014
(0.041) (0.042) (0.056) (0.042) (0.040)
Living in an urban area -0.220*** = = -0.225%** 0.2 2%**
(0.030) - - (0.033) (0.029)
Primary school is electrified -0.010 -0.023 0.000 -0.001 -0.019
(0.031) (0.034) (0.052) (0.032) (0.030)
Secondary school is electrified 0.01 0.014 -0.046 0.006 0.015

(0.028) (0.028) (0.072) (0.029) (0.027)
Number of non-government schools

-0.028 -0.020 -0.043 -0.026 -0.030
(log)
(0.016)  (0.031)  (0.023)  (0.018)  (0.015)
Distance from the main road (log) 0.015* 0.011 0.035** 0.014 0.015
(0.008)  (0.009)  (0.013)  (0.009)  (0.008)
Price of firewood (log) 0.007 0.032* -0.043* 0.009 0.005
(0.014) (0.014) (0.018) (0.016) (0.012)
Afar region (OR3BSEES = 0.498***  (0.350***  (0.3715%**
(0.079) : (0.104)  (0.085)  (0.076)
Ambhara region 0.240*** -0.059 0.346***  (0.255%**  (.225%**
(0.070)  (0.038)  (0.071)  (0.076)  (0.066)
Oromia region 0.164* -0.140** 0.185*%** 0.184* 0.144*
(0.069) (0.049) (0.047) (0.075) (0.064)
Somalie region 0.282*** -0.049 0.365***  (0.297***  (0.267***
(0.083)  (0.046)  (0.093)  (0.089)  (0.079)
Benishangul-Gumuz region 0.248** -0.039 0.293* 0.2671** 0.233**
(0.081) (0.059) (0.132) (0.087) (0.077)
SNNP region 0.300*** -0.011 0.413***  (0.322%**  (.277***

(0.070)  (0.035)  (0.063)  (0.075)  (0.066)
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Gambella region 0.290%*=* -0.086 0.561***  (0.302***  (0.278*%**
(0.073) (0.055) (0.066) (0.081) (0.068)

Harari region 0.076 -0.236** 0.142* 0.069 0.081
(0.074) (0.074) (0.059) (0.080) (0.072)

Dire Dawa 0.185** -0.130 0.232%**  0.200** 0.168**

(0.065)  (0.084)  (0.056)  (0.071)  (0.063)

Number of observations
(unweighted)

Notes: Coefficients are average marginal effects (standard errors in parentheses). Regions: Addis Ababa is the
base region for all groups, except for the rural subsample, where Afar region is used. Child characteristics and
school infrastructure variables were also included in the regressions but are not reported for brevity; they can be
provided upon request. *, **, and *** denote significance at 10%, 5%, 1% levels, respectively. SNNP= Southern
Nations, Nationalities and Peoples.

Source: Authors’ computation using ESPS 2018/19 and 2021/22.

35,592 20,206 15,386 17,379 18,213

4.4 The effect of multidimensional energy poverty on children’s schooling

Before proceeding to estimating the effect of multidimensional energy poverty on the
selected outcome variables, we test for endogeneity using distance from a main road and
the price of firewood as instrumental variables. The computed F-statistic in Table 10 in the
appendix confirms the joint relevance of the two instruments in regard to addressing the
endogeneity problem. Table 11 in the appendix also provides tests for the endogeneity of
multidimensional energy poverty in all outcome variables. Except for the outcome on the
plan to go to school next year (future attendance), the results confirm the existence of an
endogeneity problem in all other outcome variables. Therefore, the estimates presented
below provide endogeneity-adjusted causal effects. In the future attendance outcome
variable, the effect is based on exogenous treatment of multidimensional energy poverty.

Table 9 gives estimates of the effect of multidimensional energy poverty on several aspects
of children’s schooling outcomes at a national level, and for rural-urban and boy—girls
subsamples. Multidimensional energy poverty is found to have a negative effect on both
current enrolment and ever school attendance of children. Specifically, children living in
multidimensionally energy-poor households are 41.9 percentage points less likely to be
currently enrolled and 34.2 percentage points less likely to have ever attended school,
indicating energy poverty represents a significant impediment to basic school participation
in Ethiopia.

Disaggregating the sample by location, the results show that the negative effects are
exhibited in rural areas only, where energy poverty decreases the probability of current
school attendance by 43.5% and ever attendance school by 33.6%. For children in urban
areas, no significant effects are observed, implying that energy poverty is less of an obstacle
for children’s schooling in urban areas. This may be due to improved infrastructure, school
proximity, and availability of alternative energy sources in urban areas. Results from gender
disaggregated subsamples show that energy poverty negatively influences both boys and
girls. Yet the effect is a bit larger for girls for current school attendance (42.2% for girls
versus 36.9% for boys), suggesting that girls’ present school participation is more sensitive
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to energy deprivation. This trend is in line with gendered household labour allocation in
energy-poor households, where girls are more likely to carry the burden of domestic
activities.

Looking at the effect on any plan to attend school, multidimensional energy poverty also
reduces children’s plans to attend school during the following year, though the effect is
smaller in magnitude and only weakly significant. Children in energy-poor households are
3.6% less likely to plan to attend school, suggesting that energy deprivation affects not only
current enrolment but also future educational expectations. Again, the effect is only
concentrated in rural areas, where energy-poor children are 6.1% less likely to attend school
next year compared to energy non-poor children.
Table 9: Effect of multidimensional energy poverty on children’s schooling, by location and
gender
Outcome variable National Rural Urban Boys Girls
-0.419%**  -0.435*** 0.003 -0.369** -0.422%**
(0.089) (0.016) (0.220) (0.177) (0.108)

-0.342%%%  -0.336%% 0165  -0.327%%%  -0.325%
(0.059) (0.012) (0.128) (0.089) (0.099)

Child currently enrolled

Child has ever attended school

child plans to go to school next -0.036* -0.061* -0.014 -0.019 -0.054
year (0.021) (0.032) (0.017) (0.022) (0.034)
Child’s current years of -1.193* -1.974 0.100 -0.575 -1.519*
schooling (log) (0.721) (1.710) (0.417) (0.929) (0.832)
child’s highest years of -0.814 -1.35 -0.178 -0.247 -1.114*
schooling achieved (log) (0.649) (1.411) (0.309) (0.771) (0.665)

Notes: Results for binary outcomes are local average treatment effects (LATE) from IV-probit, while those for
continuous outcomes are marginal effects from 2SLS. Estimates consider endogeneity of multidimensional
energy poverty status. Multidimensional energy poverty is endogenous in all outcome variables except in the
‘Child plans’ outcome. Control variables are reported separately. *, **, and *** denote significance at 10%, 5%, and
1% levels, respectively. Standard errors in parentheses. Log(years) to % conversion: 100*[exp*(coeff.)-1]%; e.g.,
for-1.193, impact=100*[exp*(-1.193)-1]%=-69.7%.

Source: Authors’ computation using data from ESPS 2018/19 and 2021/22.

With regards to educational attainment (current and highest years of schooling), we observe
that energy poverty is linked to slower progression or grade accumulation among energy-
poor children. Specifically, school-age children in multidimensionally energy-poor
households have fewer current years of schooling, by 69.7%, compared to those in non-
energy-poor households.

While no significant rural-urban disparity is noticed in terms of educational attainment, the
results reveal gender differences. Energy poverty decreases both current and highest
achieved years of schooling for girls, with no effect on boys. Girls in energy-poor households
have lower education (by 78.1% in current years of schooling and 67.2% in highest years of
schooling), indicating how far girls’ educational progression can be sensitive to and
impacted by energy deprivation. This also indicates the aggregated disadvantages
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confronted by girls in energy-poor households, where long-term vulnerability to energy
poverty is converted into lesser schooling attainment across time.

In general, the results show that children’s schooling outcomes are strongly and negatively
influenced by multidimensional energy poverty. First, multidimensional energy poverty
discourages children’s current school enrolment and ever attendance status at the national
level, with the adverse effects driven almost entirely by rural areas and no urban effects; by
gender, both boys and girls are significantly affected, with slightly stronger and more robust
impacts observed for girls. Second, multidimensional energy poverty also diminishes
children’s plans to attend school in the future, but the effect is modest and only weakly
significant nationally and in rural areas, with no meaningful effects in urban areas or when
disaggregated by gender. This suggests that energy poverty affects realised schooling
outcomes more than stated intentions. Lastly, multidimensional energy poverty reduces
current and highest years of schooling at the national level, an impact that is more
pronounced for rural children and girls.

While estimating the above effects, we also control for various variables, including the
following: survey year, child characteristics, household head's characteristics, household
characteristics, shocks, and community infrastructure (for details, see Table 12 in

the appendix). For example, the likelihood of children ever attending school, as well as years
of schooling, are positively associated with the age of a school-age child. Children in
households with a higher proportion of female adults have higher attendance rates and
years of schooling. The chances of a child going to school next year are also higher the
larger the per adult equivalent expenditure in the household. Children living in areas with
electrified primary schools are associated with achieving more years of schooling.

We use alternative approaches to deal with endogeneity as a robustness check to our
findings. Table 13 in the appendix shows treatment effects, with endogenous treatment of
multidimensional energy poverty, which is tested for being endogenous in all outcome
variables except in future/planned enrolment. The results are similar in signs, indicating that
the findings are not driven by the distributional assumptions of the baseline models. The
estimates from the alternative models confirm that multidimensional energy poverty has
robust effects on children’s schooling.

4.5 Discussion

We find that multidimensional energy poverty is lower among individuals with higher
consumption expenditure, households headed by those with permanent employment
contracts, and those located closer to main roads. Higher purchasing power and stable
employment improve ability to afford for electricity, clean cooking fuels, and energy
appliances, likely by easing liquidity constraints and enabling more patchy purchases, such
as connection fees and stoves. The results also highlight the importance of connectivity in
making modern energy accessible by reducing both supply-side constraints (e.g. through
grid expansion and fuel distribution) and demand-side constraints (e.g. through access to
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markets and credit). The negative association between household expenditure and
multidimensional energy poverty in Ethiopia is also documented by Bersisa (2016). Alem
and Demeke (2020) similarly find that expenditure per adult equivalent is correlated
negatively with energy poverty in urban Ethiopia. Expenditure is among the determinants of
multidimensional energy poverty in rural Nigeria (Adeyonu et al., 2022). In Indonesia, Rizal et
al. (2024) also find that multidimensional energy poverty is correlated with expenditure and
job contract type.

Moreover, spatial factors — particularly urban residence and regional disparities — play a
significant role in multidimensional energy poverty status. The finding that living in an urban
area lowers the likelihood of experiencing multidimensional energy poverty reflects
Ethiopia’s strong rural—urban divide in energy infrastructure and service provision. Those
living in other regions than Addis Ababa face noticeably higher levels of multidimensional
energy poverty, implying structural regional inequalities in energy access. Bersisa (2016)
also finds that residing in a rural area increases the probability of a household being
multidimensionally energy-poor in Ethiopia. Similar geographical disparities are also
reported in other recent studies (Adeyonu et al., 2022; Rizal et al., 2024; Ugembe et al., 2022).

We also find evidence that multidimensional energy poverty affects children’s schooling in
Ethiopia, both in terms of participation and longer-term educational attainment. Specifically,
its impacts on prior and current school attendance indicate that energy poverty is as a
barrier not only to participation but also to initial entry to school. Likewise, our finding that
energy poverty diminishes the possibility of children planning to attend school in the
following year points to its effect in discouraging educational aspirations. Beyond
attendance, we also notice that multidimensional energy poverty leads to a reduction in
children’s current years of schooling, implying its impact in lowering learning progression
and attainment. Our results corroborate a recent finding that access to electricity improves
children’s schooling in rural Ethiopia (Adera et al., 2025).

The above findings are also in line with previous evidence elsewhere. Using data from 50
developing countries, Banerjee et al. (2021) report that energy poverty negatively affects
education outcomes, including progression to secondary school and average years of
schooling. Another cross-country study from 33 African countries shows that educational
inequality is affected by energy poverty (Sule et al., 2022). Oum (2019) shows that
multidimensional energy poverty negatively impacts average school years in households in
Lao. Multidimensional energy poverty is also found to adversely affect the educational
status of households in Bangladesh (Omar and Hasanujzaman, 2021).

Our results reveal a marked rural-urban gap. The effects are concentrated entirely in rural
areas: while urban children may benefit from better infrastructure and coping mechanisms,
rural children bear the brunt of energy poverty to school entry, continued attendance, and
longer-term achievement. The effects are consistent with time-allocation and health
pathways: fuel collection and indoor pollution may raise absenteeism and reduce study time,
along with the apparent lack of modern lighting in rural areas, where schools and energy
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sources are almost always distant. Recent evidence from China similarly shows that energy

poverty adversely affects children’s cognition, especially in rural areas and central and
western regions (Yang et al., 2025).

The findings also show that girls in energy-poor households experience more educational
disadvantages, particularly in regard to longer-term outcomes. Multidimensional energy
poverty reduces both current and highest years of schooling for girls. This implies that
energy poverty leads to lower cumulative attainment, despite both boys and girls being
similarly affected on school attendance. A recent cross-country study finds that when
households gain access to electricity and clean cooking fuels, gender equality in education

improves, raising girls’ enrolment and completion rates relative to boys (Acheampong et al.,

2024). This occurs in part due to the reduced time burden relating to household energy
tasks, which disproportionately fall on girls, hence providing more study time (Proffen,
2024). Similar negative effects of energy poverty on female children are also reported in
China (Yang et al., 2025).
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5 Conclusions

We examined the effect of multidimensional energy poverty on children’s schooling. The
study also identified the factors related to energy poverty. Using several child schooling
variables as outcomes, we applied endogeneity-robust estimation techniques to recent
longitudinal data from Ethiopia. Multidimensional energy poverty in Ethiopia is closely linked
to geographic and socioeconomic factors. These results point to structural constraints,
whereby remoteness and insecure employment jointly limit both energy access and
affordability, suggesting the importance of interventions that integrate energy, transport, and
the labour market.

More importantly, our findings show that multidimensional energy poverty reduces school
participation and slows grade progression, with sharp rural-urban and boy—girl disparities.
Multidimensional energy poverty disproportionately reduces rural children’s prior school
attendance, current enrolment, expected attendance, and longer-term educational
achievement. Further, we document a gendered dimension of energy poverty: it has greater
adverse impact on girls’ long-term educational attainment, despite similarly affecting boys
and girls in the short-term. Energy deprivation is found to reinforce existing gender
inequalities through cumulative disadvantages, rather than through initial exclusion from
schooling alone.

Policy-wise, the findings emphasise the role of better energy accessibility and affordability
interventions for improving educational outcomes and reducing inequality. In particular,
reducing multidimensional energy poverty could yield substantial gains in enrolment,
attendance, and grade progression, especially in rural areas. These policies could include
rural electrification, improved connectivity, and affordable clean energy and appliance use
programmes. The results support targeted interventions prioritising rural areas and
incorporating a gender-sensitive design, such as targeted subsidies and reducing household
energy burdens, which disproportionately affect girls. Aligning energy policy with education
and gender equality objectives will help in advancing inclusive development in Ethiopia.
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Appendix
Figure 2: Contributions of indicators to the overall MEPI (%), by location and over time
Rural Light energy source Urban Light energy source

Child collects 18.1 Cooking energy Child collects 21.9 Cooking energy
firewood source firewood source

Telecommunication Indoor kitchen Telecommunication Indoor kitchen
means pollution means pollution
. 73 . . .
Entertainment/ Multiple power Entertainment/ Multiple power
education appliances interruptions education appliances interruptions
A 125 Catastrophi
. . : atastrophic energy . . Catastrophic energy
Cook | . g
ooking appliances expenditure Cooking appliances expenditure
Hidden energy Hidden energy
poverty 010 == =022 poverty

Source: Authors’ computation using data from ESPS 2018/19 and 2021/22.

Table 10: Test for relevance of instrumental variables for endogeneity of multidimensional energy

poverty
F-stat p-value Number' i
observations
Joint relevance of the instrumental variables: 3.96** 0.020 12,759

Log distance from main road
Log price of firewood

Notes: Results are from a probit regression of multidimensional energy poverty on instrumental variables and
controls, including a year dummy. *, **, and *** denote significance at the 10%, 5%, and 1% levels, respectively.
Source: Authors' computation using data from ESPS 2018/19 and 2021/22.

Table 11: Tests for endogeneity of multidimensional energy poverty

. L. Number of
Outcome variable Statistic p-value .
observations
Child currently enrolled 0.497* 0.100 12,759
Child has ever attended school 0.561** 0.046 12,759
Child plans to go to school next year 0.732 0.124 11,899
Child’s current years of schooling (log) 6.86%** 0.009 12,759
Child’s highest years of schooling achieved (log) 16.56%** 0.000 12,759

Notes: For binary outcome variables, the statistic is the correlation between the error terms in the
multidimensional energy poverty (first stage) and child schooling (second stage) equations. For continuous
outcome variables, the statistic is the Durbin—-Wu-Hausman statistic. *, **, and *** denote significance at the
10%, 5%, and 1% level, respectively.

Source: Authors’ computation using data from ESPS 2018/19 and 2021/22.
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Table 12: Marginal effects of controls in the effect of multidimensional energy poverty on children’s schooling, national

Currently enrolled Ever attended Plans to go to Current. years of nghest_ years of
school schooling (log) schooling (log)

Year is 2022 -0.185* -0.178 -0.01 -0.096 -0.105*
(0.091) (0.096) (0.098) (0.055) (0.050)
Child is female 0.028 0.048 -0.011 0.013 0.02
(0.046) (0.046) (0.055) (0.034) (0.029)
Age of school-age child (log) 0.126 0.790%** -0.463*** 0.940%** 1.600%**
(0.119) (0.168) (0.132) (0.076) (0.060)
Number of school-age children (log) -0.018 -0.05 -0.132 -0.048 -0.012
(0.095) (0.092) (0.106) (0.058) (0.049)
Number of children below school-age (log) -0.073 -0.071 0.109 -0.068 -0.057
(0.054) (0.056) (0.072) (0.038) (0.037)
Proportion of female children in the household -0.054 -0.119 0.147 -0.033 -0.063
(0.096) (0.098) (0.116) (0.073) (0.057)
Proportion of female adults in the household 0.153 0.325* 0.269 0.188 0.219*
(0.160) (0.151) (0.209) (0.120) (0.101)
Head is female -0.009 0.029 -0.076 -0.012 0.006
(0.108) (0.108) (0.106) (0.080) (0.064)
Head is married 0.114 0.096 0.251* 0.061 0.011
(0.093) (0.100) (0.102) (0.065) (0.054)
Head has a permanent work contract 0.119 0.101 0.22 0.097 0.11
(0.167) (0.173) (0.120) (0.102) (0.078)
Head is a private sector employee 0.065 0.186 -0.072 0.034 0.05
(0.117) (0.126) (0.134) (0.086) (0.065)
Expenditure per adult equivalent (log) 0.045 -0.039 0.182*** 0.02 -0.009
(0.075) (0.063) (0.051) (0.050) (0.047)
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Household faced a food price rise shock

Household faced any natural shocks

Living in an urban area

Primary school is electrified

Secondary school is electrified

Primary school rooms built with bricks

Distance from primary school (log)

Distance from secondary school (log)

Number of non-government schools (log)

Afar region

Ambhara region

Oromia region

Somalie region

Benishangul-Gumuz region

-0.061
(0.086)
0.139
(0.083)
-0.188
(0.328)
0.078
(0.085)
-0.015
(0.081)
0.012
(0.063)
-0.014
(0.051)
-0.059
(0.040)
-0.071
(0.112)
-0.201
(0.390)
0.385
(0.272)
0.396
(0.245)
0.195
(0.325)
0.303
(0.283)

-0.051
(0.093)
0.141*
(0.071)
-0.12
(0.315)
0.091
(0.080)
-0.006
(0.079)
0.042
(0.063)
-0.035
(0.052)
-0.019
(0.037)
-0.13
(0.094)
-0.259
(0.381)
0.366
(0.260)
0.315
(0.245)
0.013
(0.328)
0.226
(0.288)

-0.118
(0.096)
0.078
(0.101)
0.310*
(0.139)
-0.074
(0.099)
0.015
(0.106)
0.038
(0.084)
0.091
(0.074)
-0.072
(0.049)
0.127
(0.094)
-0.471*
(0.194)
0.507*
(0.165)
0.532%%+
(0.156)
0.081
(0.199)
0.898**
(0.328)

-0.056
(0.059)
0.081
(0.062)
-0.166
(0.246)
0.096
(0.060)
0.01
(0.059)
0.021
(0.048)
-0.016
(0.031)
-0.046
(0.027)
-0.071
(0.084)
-0.108
(0.246)
0.27
(0.206)
0.252
(0.199)
0.172
(0.242)
0.256
(0.203)

-0.059
(0.050)
0.032
(0.044)
-0.075
(0.225)
0.094*
(0.047)
-0.012
(0.052)
0.013
(0.043)
-0.022
(0.026)
-0.012
(0.023)
-0.038
(0.071)
-0.212
(0.219)
0.155
(0.181)
0.097
(0.174)
-0.011
(0.211)
0.175
(0.169)
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. . . . 0.502 0.371 0.637*** 0.331 0.121
Southern Nations, Nationalities and Peoples region
(0.280) (0.285) (0.168) (0.223) (0.199)
Gambella region 0.791** 0.57 0.628** 0.567* 0.279
(0.296) (0.304) (0.226) (0.268) (0.239)
Harari region -0.093 -0.237 0.105 -0.019 -0.072
(0.182) (0.202) (0.169) (0.119) (0.089)
Dire Dawa 0.202 0.144 0.044 0.111 0.03
(0.259) (0.252) (0.144) (0.177) (0.133)
Number of observations 12,759 12,759 11,899 12,759 12,759

Notes: The coefficients for the first three (binary) outcome variables are latent-index parameters; they only indicate direction and significance but not the magnitude of the
correlation of the controls with the outcome probabilities. The coefficients for the last two (continuous) outcome variables are marginal effects. (Standard errors in parentheses).
*, ** and *** denote significance at the 10%, 5%, and 1% levels, respectively.

Source: Authors’ computation using ESPS 2018/19 and 2021/22.

Table 13: Robustness checks on the effect of multidimensional energy poverty on children's schooling

Currently attending Ever attended Plans to go to school Current. JEG] nghest. S G]
schooling (log) schooling (log)
MEP’s effects -0.655* -0.588* -0.024 -1.190* -0.814
(0.398) (0.316) (0.019) (0.718) (0.648)
Number of observations 12,759 12,759 11,899 12,759 12,759

Notes: Results are LATE from LPM with LIML estimation for binary outcomes and 2SLS for continuous outcomes. Both consider endogenous treatment of multidimensional
energy poverty, which is confirmed for being endogenous in all outcome variables except in the ‘Plans to go..." outcome variable. *, **, and *** denote significance at the 10%, 5%,
and 1% levels, respectively. Standard errors in parentheses.

Source: Authors’ computation using data from ESPS 2018/19 and 2021/22.
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