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A B S T R A C T   

Understanding energy poverty is fundamental to any efforts to alleviate it. This paper, using the latest (2016) Sri 
Lankan Household Income and Expenditure survey data, examines the incidence, intensity, inequality, and de-
terminants of energy poverty in Sri Lanka, by constructing the Multidimensional Energy Poverty Index (MEPI). 
The MEPI is calculated using a set of seven key indicators representing multiple dimensions of energy and 
assigning weights by using the Principal Component Analysis (PCA). Sri Lankan households, on average, are 
experiencing a moderate level of energy poverty (with MEPI of 0.431) where the lack of access to modern 
cooking fuel is the largest contributor to energy poverty. Results of this study revealed notable differences in 
energy poverty by gender, age, ethnicity, and income group of the head of the household and by sub-national 
location of the household. Significant differences in inequality in energy poverty were also observed by sub- 
national location and income. While energy-poor households are not necessarily always income-poor, income 
and other socio-demographic and geographical factors are strongly associated with energy poverty in Sri Lanka. 
The findings of this study raise alarms for the possible adverse implications on health and education attainment 
of the energy-poor. Overall, the results provide valuable policy insights into one of the most neglected di-
mensions of the post-war development policy agenda in Sri Lanka, in particular, and other developing countries, 
in general.   

1. Introduction 

Worldwide, an estimated 940 million people (13% of the world 
population) do not have access to electricity and about 3 billion people 
(40% of the world population) do not have access to clean fuel for 
cooking (Ritchie, 2019). It is widely acknowledged that energy poverty 
has serious implications on health, education, and well-being (Awa-
woryi Churchill et al., 2020; Zhang et al., 2019). In particular, low- 
income households and households living in rural areas of developing 
countries are highly dependent on bio-fuels for domestic use. On the one 
hand the carbon dioxide and black carbon emissions from burning solid 
fuels are major contributors to global climate change. On the other hand, 
indoor air pollution resulting from cooking with traditional biomass 
fuels is a major source of some of the world's most prevalent health is-
sues (Lacey et al., 2017). For example, indoor air pollution is estimated 
to cause 3–4 million early deaths per year (GBD 2015 Risk Factors 
Collaborators, 2016), and to account for 18% of all ischemic heart dis-
ease and 33% of lower respiratory infections globally (World Health 

Organization, 2016). To this end, improving energy services for poor 
households remains one of the most challenging endeavours for the 
developing world. Following the introduction of the Sustainable 
Development Goals (SDGs) ratified by the United Nations (UN, 2015), in 
which affordable and clean energy is one of the 17 goals, there has been 
a renewed interest and a sense of urgency in alleviating energy poverty 
around the world. 

There are many different definitions and visions of energy poverty 
and they mainly refer to a level of energy consumption that is insuffi-
cient to meet certain basic needs (González-Eguino, 2015). In this study 
we largely follow the energy poverty definition of Reddy (2000); “the 
absence of sufficient choice in accessing adequate, affordable, reliable, 
high-quality, safe and environmentally benign energy services to sup-
port economic and human development” as it incorporates a number of 
interesting elements and nuances. To illustrate, firstly, the idea of 
‘absence of choice’ in this definition relates to Sen's (2000) notion that 
development is not simply a question of achieving a certain level of 
income (or energy per capita in this case), but it is not being excluded 
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from those options that enable people to choose and obtain welfare in its 
broadest sense. In particular, not having access to energy may not only 
indicate deprivation of direct services, such as cooking, but also other 
elements which are fundamental for individual and collective develop-
ment, such as access to education, health, information and social capital. 
Secondly, this definition also incorporates the notion of affordability. 
Based on the “energy ladder” theory (Van der Kroon et al., 2013), as 
average household income levels rise, traditional fuel sources tend to be 
replaced by modern and cleaner sources such as kerosene, oil and, ul-
timately, electricity. Furthermore, the access to energy services are 
contingent on the affordability of modern energy sources as well as the 
affordability to invest on household appliances, and education, enter-
tainment, and telecommunication appliances. Thirdly, as indicated in 
the definition, the energy use needs to support economic and human 
development, contributing to an improvement of the wellbeing of the 
people. 

There are various alternative and complementary approaches used to 
measure energy poverty and most approaches are based on a macro- 
level measurement of energy poverty for monitoring and bench-
marking purposes (see, for example, Thomson et al., 2017a). Drawing 
from Reddy's (2000) definition on energy poverty and Sen's (2000) 
discussion on the role of deprivation and capabilities on human well-
being, this study utilises the Multidimensional Energy Poverty Index 
(MEPI) approach (Nussbaumer et al., 2013), an energy poverty mea-
surement derived from the literature on the Oxford Poverty and Human 
Development Initiative (OPHI) multidimensional poverty. A detailed 
review of alternative approaches to measure energy poverty is given in 
Section 2.1. 

The accurate measurement and tracking of energy poverty lies at the 
core of efforts towards improving access to modern energy services for 
every person around the globe (Pelz et al., 2018). In particular, the 
availability of detailed and accurate information on the extent and depth 
of energy poverty has the potential to positively influence the design of 
policy, regulatory and financial strategies to address the issue (Nuss-
baumer et al., 2012). However, measurements of energy poverty of 
households have largely been missing or inaccurate, especially for 
developing countries (Zhang et al., 2019). 

Despite its strong trajectory of recovery from a 26-year old civil war 
which ended in 2009, Sri Lanka still faces major development chal-
lenges, including providing affordable, accessible, and reliable energy 
services and reducing poverty and regional disparities (UN, 2018; ADB, 
2019). However, measurements of the extent and depth of energy 
poverty in Sri Lanka are generally absent and the research and discus-
sion of energy poverty are largely missing in the policy and public 
domain in Sri Lanka. 

To this end, the objective of this paper is four-fold: 1) to investigate 
the level and intensity of energy poverty (deprivation of energy-related 
household conveniences) in Sri Lanka by estimating a composite index, 
the Multidimensional Energy Poverty Index (MEPI) based on the Prin-
cipal Component Analysis (PCA); 2) to investigate the inequality in 
deprivation of energy-related household conveniences; 3) to investigate 
whether the income-poor are also energy-poor, and; 4) to identify socio- 
economic and demographic determinants of multidimensional energy 
poverty in Sri Lanka. 

To the best of our knowledge, this current study represents the first 
scientific study that investigates the prevalence, extent, and de-
terminants of multidimensional energy poverty in Sri Lanka. A 
comprehensive study on energy poverty in Sri Lanka, like ours, will 
provide valuable insights into the post-war development policy agenda 
in the country. Additionally, by highlighting the extent of multidimen-
sional energy poverty in the country, this study will enhance renewed 
policy and research interests and public awareness about energy poverty 
in Sri Lanka. The research findings will also be of use for policymakers 
and researchers in other developing countries, especially conflict- 
affected developing countries. 

In contrast to several multidimensional energy poverty research 

papers that are based on Demographic and Health Survey (DHS) data, 
this study is based on the Household Income and Expenditure Survey 
(HIES) data for Sri Lanka. Abbas et al. (2020), in a cross-country study, 
noted that Sri Lanka has been excluded from their study due to a lack of 
publicly accessible DHS data for Sri Lanka. Nussbaumer et al. (2012) 
suggest the need for the application of the MEPI introduced in their 
study for different countries, using different datasets, including those for 
which the datasets are patchy. To this end, the use of HIES data for the 
analysis of energy poverty in Sri Lanka, using the MEPI based on the PCA 
weights contributes to the advancement of methodological application 
in the analysis of energy poverty. Overall, this study fills an important 
research gap in the context of Sri Lanka, a conflict-affected developing 
country, in particular, and expands the emerging body of empirical 
literature on energy poverty, in general. 

Our results indicate that the lack of access to modern cooking fuel, 
which contributes to about 57% of the overall MEPI is the largest 
contributor to energy poverty in Sri Lanka. The MEPI for Sri Lanka was 
estimated to be 0.431, indicating that Sri Lankan households, on 
average, are experiencing a moderate level of energy poverty. Signifi-
cant differences were observed in intensity and incidence of energy 
poverty by gender, age, ethnicity, and income group of the head of the 
household and by residential location of the household. The results also 
highlighted some notable differences in inequality in energy poverty by 
sub-national location and income group. Our analysis further revealed 
that in Sri Lanka, energy-poor households are not necessarily always 
income-poor and various socio-demographic and geographical factors, 
in addition to income, are strongly associated with energy poverty. 

The remainder of this paper is organised as follows. Section 2 pre-
sents a review of literature on energy poverty measurement. Section 3 
discusses the HIES data and the methodology used in the empirical 
analysis of the study. Section 4 presents estimation results and discus-
sion followed by conclusion and policy implications in Section 5. 

2. Review of literature 

2.1. Energy poverty measurements 

The concept and measurement of energy poverty are not new but the 
measurement of energy poverty has evolved from one-dimensional ap-
proaches to multi-dimensional approaches (Pelz et al., 2018; Nuss-
baumer et al., 2012; Pachauri et al., 2004; Thomson et al., 2017a). One 
of the most common economic approaches to measuring energy poverty 
is the one that uses the pre-defined ‘energy poverty line’ that corre-
sponds to the conventional monetary poverty line. There is, however, no 
consensus on how this energy poverty line is defined and various studies 
have used various definitions. For example, Foster et al. (2000) define 
the ‘energy poverty line’ as the average energy consumption of all 
households whose overall per-capita consumption expenditure level 
falls within a ± 10% range of the official expenditure poverty line. 
Goldemberg and Johansson (1995) and Krugmann and Goldemberg 
(1983) have defined energy poverty by assessing per-capita energy 
consumption in relation to other broader measures of poverty such as 
the Human Development Idex or Physical Quality of Life Index. Some 
studies (see, for example, Leach, 1987) have defined energy poverty 
based on energy budget shares – the share of household expenditure or 
income spent on fuels and electricity. Subsequent research has used 
energy budget share as a proxy for energy poverty (see, for example, 
Awaworyi Churchill et al., 2020; Awaworyi Churchill and Smyth, 2020). 
The Department of Trade and Industry (DTI), Government of UK (DTI, 
2002) defines a household that spends more than 10% of budget share 
on all fuel use as a fuel-poor household (see, also Thomson et al., 2017a, 
b). Additionally, some research has used energy price, while other 
research has used subjective measures of energy poverty such as the 
“feeling” of material deprivation felt by households that are unable to 
keep their homes warm, particularly during cold seasons (see, for 
example, Awaworyi Churchill and Smyth, 2020; Thomson et al., 2017a, 
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b) as the measurement of energy poverty. The estimation of ‘engineering 
type’ measurements to determine the direct energy required to satisfy 
basic needs has also been used in some energy poverty research (see, for 
example, Revelle, 1976, Goldemberg, 1990). 

While the computation of some of these approaches is fairly 
straightforward, these approaches are also far from perfect. This is 
because either they only provide insights of a single measurement of 
energy poverty or they do not adequately capture most of the dynamics 
in energy consumption patterns of different population groups, such as 
the rich and the poor, or people in different regions with different cli-
mates (Pelz et al., 2018; Nussbaumer et al., 2012; Pachauri et al., 2004). 
Furthermore, the expenditure-income approach has been criticised for 
its possibility to underestimate the true rate of energy poverty, partic-
ularly in situations where vulnerable households ration their energy 
consumption in order to avoid falling into debt with energy providers 
(see, for example, Hills, 2011; 2012; O'Sullivan et al., 2011). Moreover, 
the use of energy poverty threshold, such as the 10% of budget share cut- 
off was also criticised by Hills (2012) for the sensitivity of the cut-off to 
underreporting of income and to changes in fuel prices. Hills (2012) also 
pointed out the possibility of high-income households and households 
who use highly energy efficient appliances to be classified as energy- 
poor under this approach. 

An important complement to the conventional consumption-based 
energy poverty measurements was later introduced in some studies by 
defining energy poverty in terms of access to energy services, as access to 
more efficient energy sources is considered as an improvement in well- 
being (see, for example, Barnett, 2000; Alam et al., 1991). With the 
increasing availability of data and the convenience in the measurement 
of access to modern energy and energy-related services, the use of en-
ergy access as a proxy for energy poverty has been gaining popularity in 
recent energy poverty research. For example, Culver (2017) noted that 
the energy access metric is convenient for data collection because of its 
binary nature, ‘having/not having an electricity connection’ and ‘hav-
ing/not having access to non-solid fuels.’ 

Inspired by Amartya Sen's contribution to the discussion of depri-
vations and capabilities (Sen, 2000), there has been a growing interest in 
acknowledging and incorporating deprivations, the absence of oppor-
tunities and choices for living a basic human life, in the measurement of 
poverty. This has resulted in the shift of the poverty measurement from a 
unidimensional concept based on income/consumption to a multidi-
mensional approach (Alkire and Foster, 2011). To capture the multidi-
mensional nature of energy poverty, several composite indices have 
been developed and appear in the literature. 

The Energy Development Index (EDI), developed by the Interna-
tional Energy Agency, is a composite index that measures development 
in terms of energy use. This multidimensional indicator tracks the 
commercial energy consumption per capita, commercial energy share in 
total energy use, and percentage of the population having access to 
electricity. One criticism of the EDI is that it explains energy sector 
developments at the national level but not the extent of energy depri-
vation of households (Nussbaumer et al., 2013). 

Herrero and Bouzarovski (2014) formulated an Energy Poverty Index 
(EPI) that integrates various material deprivation dimensions that are 
then cross-referenced with monetary deprivation measures. Maxim et al. 
(2016) proposed the Compound Energy Poverty Indicator (CEPI) - an 
improved version of the EPI developed by Herrero and Bouzarovski 
(2014). The availability of Eurostat data that corresponds to the vari-
ables required to construct the CEPI makes the CEPI very useful in 
performing country comparisons and presenting time series trends, 
particularly across the countries in the European Union. 

Nussbaumer et al. (2012) introduced the Multidimensional Energy 
Poverty Index (MEPI), an adaptation of the well-known Multidimen-
sional Poverty Index (MPI) methodology introduced by the Oxford 
Poverty and Human Development Initiative (OPHI) (Alkire and Foster, 
2011). The MEPI frames energy poverty in terms of energy deprivation. 
In contrast to other composite indices, this index gives a comprehensive 

understanding of household energy deprivation instead of just energy 
access. A major attraction of this approach is that the data required to 
construct the MEPI is compatible with most of the micro level household 
surveys. 

Nussbaumer et al. (2012) describe the MEPI as “while recognising 
the value of such conglomerative approaches, a deprivational perspec-
tive offers a valuable complement by focusing specifically on the poor, 
thereby providing a more direct indication of the relevant aspects of 
poverty”. The MEPI takes into account the access to electricity as well as 
other services such as entertainment, education, and communication 
that are contingent on electricity access. Access to other services, in 
addition to mere access to electricity, captures the notion of energy 
affordability. The MEPI methodology is flexible enough to define the 
including or excluding criteria of indicators, based on the availability of 
data, with equal weights or unequal weight or even without weights, 
based on the value judgment on the relative importance of the variables. 
This methodology has been applied to analyse energy poverty in several 
studies in various countries (see, for example, Nussbaumer et al., 2012 
for 28 African countries; Mendoza et al., 2019 for Philippines; Abbas 
et al., 2020 for South Asia, excluding Sri Lanka, and Crentsil et al., 2019 
for Ghana). 

2.2. Empirical findings on energy poverty 

There has been a growing body of empirical literature on the prev-
alence and determinants of energy poverty and its consequences on 
peoples' socio-economic well-being (see, for example, Awaworyi 
Churchill and Smyth, 2020; Thomson et al., 2017a,b; Nussbaumer et al., 
2012; Mendoza et al., 2019; Abbas et al., 2020; Crentsil et al., 2019; 
Teariki et al., 2020). Additionally, Inda and Lalk (2020) and Lacey- 
Barnacle et al. (2020) discuss some theoretical frameworks pertaining to 
energy poverty, social justice and inequality. In the interest of brevity, 
below we provide a brief review of empirical literature on energy 
poverty in relation to developing countries, with a special emphasis on 
the literature on Asia and in particular, Sri Lanka. Most of these studies 
are based on Sen's (2000) capability theory approach. 

Bersisa (2016) estimated the MEPI (with four dimensions and five 
indicators) for Ethiopia using the Ethiopian socioeconomic survey and 
discussed energy poverty as an issue of accessibility to modern energy 
services. The results revealed that nearly 3/4th of the population is 
energy poor and the lack of access to cleaner energy sources for cooking 
contributed to energy poverty the most. Similar results were found in 
Nigeria by Ogwumike and Ozughalu (2016) and the study highlighted a 
higher prevalence of energy poverty in rural Nigeria. 

Using Indian Human Development household survey data, Sadath 
and Acharya (2017) carried out an energy poverty assessment for India. 
The study revealed that energy poverty is widespread in India and that it 
also coincides with the other forms of deprivation, such as income 
poverty and social backwardness. Adopting the MEPI approach, Qurat- 
ul-Ann and Mirza (2021) analysed the prevalence of energy poverty in 
Pakistan. The study used the Pakistan Social and Living Standards 
Measurement survey data to construct the MEPI with 7 dimensions and 
16 indicators. The study revealed that 55% of the households are multi- 
dimensionally energy-deprived in 30% of the selected dimensions in 
Pakistan. Abbas et al. (2020) examined the socioeconomic determinants 
of household energy poverty using the MEPI, in six South Asian coun-
tries. House size, household wealth, and education were found to have a 
negative impact on energy poverty, while female headship and rural 
living were associated with an increased level of energy poverty in most 
of the South Asian countries under investigation of the study. Abbas 
et al. (2020), however, did not include Sri Lanka in their study. 

Review of the literature on energy poverty indicates that energy 
poverty remains an unexplored concept in Sri Lanka. There is a signifi-
cant amount of research that investigates the general poverty in Sri 
Lanka (see, for example, Datt and Gunewardena, 1997; Jayasinghe, 
2019; Jayasinghe et al., 2016; Jayasinghe et al., 2017; Jayasinghe and 
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Smith, 2021; Jayathilaka, 2012). Relatedly, Jayasinghe et al. (2018) 
examined the poverty implications of access to electricity and domestic 
technological equipment, such as refrigerators. Mahadevan and Jaya-
singhe (2020) investigated multidimensional poverty and the impact of 
asset ownership, such as refrigerators, washing machines, TVs, and ra-
dios on multidimensional poverty. Wickramasinghe (2011) explored 
socio-economic contexts and issues influencing a transition towards 
clean cooking facilities in Sri Lanka. Amin et al. (2020) examined how 
energy poverty affects economic development in South Asian countries, 
including Sri Lanka. Nevertheless, to the best of our knowledge, so far, 
no study has examined the incidence, intensity, inequality, and de-
terminants of multidimensional energy poverty in Sri Lanka. 

3. Data and methodology 

There has been a remarkable increase in access to electricity over the 
last two decades in Sri Lanka. According to the Sri Lankan Electricity 
Board report (CEB, 2018), the percentage of electrified households in Sri 
Lanka in 1990 was 29% and has increased to almost 100% in 2018 
(99.7%). Although the common assumption is that the supply of elec-
tricity would enhance standard of living, the high cost of electricity 
excludes the poor from using electricity for lighting and cooking and 
also prevents the use of domestic electrical equipment. For them, access 
to affordable and essential modern energy services and equipment that 
could improve their living conditions often falls outside their reach. 
Similar to many other developing countries (see, for example, Poblete- 
Cazenave and Pachauri, 2018), a big proportion of the Sri Lankan 
population still depends on biomass for cooking. To illustrate, about 
90% of the energy needed for cooking in rural areas comes mainly from 
biomass, while the remaining 10% comes from kerosene and LPG 
(UNDP, 2008). Energy for lighting, which accounts for 7.5% of the en-
ergy consumed by the poor is generated from electricity (55%) and 
kerosene (45%) (UNDP, 2008). The lack of access to modern energy 
technology options for cooking and the lack of affordability to switch to 
cleaner energy sources remain a critical challenge in the widespread use 
of clean energy for cooking and lighting in the country, particularly for 
the poor (Wickramasinghe, 2011). 

3.1. Data: household income and expenditure survey (HIES) 2016, Sri 
Lanka 

The HIES is conducted by the Department of Census and Statistics 
(DCS) Sri Lanka and data was collected from an Island-wide represen-
tative sample during twelve consecutive monthly rounds. The sample 
used in this study consists of 21,474 households, covering households 
across all 25 administrative districts in the country. The survey uses a 
two-stage stratified sample design. The district is the main domain used 
for the stratification and the urban, rural, and estate sectors in each 
district are the second selection domains. According to DCS (2015), the 
Urban sector refers to the areas governed by either Municipal or Urban 
Councils. The Estate sector refers to tea and rubber plantation areas. The 
Rural sector refers to residential areas, which do not belong to the Urban 
or Estate sectors. 

In addition to energy-related data, the HIES data provides data on 
other socio-economic and demographic information. This enables 
decomposition and detailed analysis at the sub-national level, by resi-
dential sector (urban, rural, and estate), by the level of income/ 
spending, by ethnicity and by gender, etc., which provides context- 
specific valuable insights to the development of customised in-
terventions and policies. The estimates in this study have been derived 
using sampling weights given in the dataset to obtain nationally repre-
sentative empirical results. 

Table 1 presents the demographic characteristics of the head of the 
household and household budget allocation. Table 2 presents the sum-
mary statistics of household asset ownership and access to energy 
sources. This dataset has one limitation compared to the commonly used 

DHS data for the analysis of energy poverty. The Sri Lankan HIES does 
not provide data on indoor pollution – whether the household cooks on 
the stove or open fire with biomass fuel in an enclosed area. Therefore, 
the indoor pollution indicator under the dimension of ‘cooking’ has been 
excluded from this study. 

3.2. Methodology 

This section presents the methodology used for the empirical analysis 
of this study. 

3.2.1. Multidimensional Energy Poverty Index (MEPI) 
Below we briefly outline the construction of the MEPI in 6 steps. 

3.2.1.1. Step 1: Household energy achievements. Let there be d variables 
(indicators) which determines energy services across n households in a 
population and let yij (>0) be the achievement of household i (=1,2, …, 
n) on variable j (=1,2, …, d). The matrix Y = [yij] is a n × d matrix of 
achievements. Thus the 1 × d row vector Yi. = [yi1yi2…yid] is the 
achievement vector of household i across the d variables such that Y =

Table 1 
Summary statistics.  

Demographic 
characteristics 

Percentage Demographic characteristics Percentage 

Sector  Marital Status  
Urban 16.3 Married 77.4 
Rural 79.4 Widowed 16.8 
Estate 4.3 Never married/divorced/ 

separated 
5.8 

Province  Ethnicity of household head  
Western 27.3 Sinhalese 77.1 
Central 12.6 Tamil 22.5 
Southern 12.3 Others 0.4 
Northern 5.0 Education of household head  
Eastern 7.8 No schooling 3.4 
North Western 12.3 Up to grade 10 69.6 
North Central 6.5 Up to grade 12 14.7 
Uva 6.5 Above grade 12 12.3 
Sabaragamuwa 9.8 Collected firewood  

Gender of household 
head  

Yes 67.2 

Male 74.0 No 32.8 
Female 26.0 Average number of employed 

members in a household 
4.03 

Age of the household 
head    
18–34 10.2 Household budget allocation  
35–49 32.3 Mean food budget share 45.3 
50–64 35.1 Mean energy budget share 3.5 
65 and above 22.4    

Table 2 
Summary statistics of household assets ownership and access to energy sources.  

Indicator Percentage Indicator Percentage 

Use modern cooking 
fuel  

Has landline OR mobile 
phone  

Yes 29.8 Yes 91.4 
No 70.2 No 8.6 

Access to electricity  Has computer (desktop or 
laptop)  

Yes 97.1 Yes 19.6 
No 2.9 No 80.4 

Has fridge  Has access to electric fan  
Yes 52.3 Yes 61.0 
No 47.7 No 39.0 

Has radio OR 
television    
Yes 91.0   
No 9.0    
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[Yi.] and the n × 1 column vector Y.j = [y1jy2j…ynj]′ is the distribution of 
achievements in the variable j across the n households such that Y = [Y. 

j]. 

3.2.1.2. Step 2: Assigning weights. We assign weights wj (taking a value 
between 0 and 1) for variable j (j = 1,2, … d) based on the importance of 
each variable j such that the weights sum to 1. That is, 

∑d

j=1
wj = 1 or wτ = 1 (1)  

where w = (w1,w2…,wd) is a row vector of weights and τ is a unit column 
vector. 

3.2.1.3. Step 3: Deprivation matrix. We define a value Zj as the depri-
vation cut-off value for energy source (indicator) j and define the 
deprivation value gij for household i as follows: 

gij =

⎧
⎨

⎩

wj if yij < Zj(household is deprived in indicator j)

0 if yij ≥ Zj(household is not deprived in indicator j)
(2) 

The n × d matrix G = [gij] is known as the deprivation matrix. 
Therefore, if we sum each row across the columns that would give the 
total deprivation of each household given by the n × 1 column vector C, 
which is Gτ, where τ is a unit column vector. That is, 

C = [ci] = Gτ (3)  

where ci=
∑d

j=1gij represents the sum of total deprivation suffered by 
household i (i = 1,2, …, n). 

3.2.1.4. Step 4: Calculating the proportion of multidimensional energy-poor 
in the population. The next step is identifying the multidimensional 
energy-poor, by setting a cut-off value on total deprivation of house-
holds given by the column vector C. A household is classified as multi-
dimensional energy-poor if total deprivation of household i, ci exceeds a 
defined cut-off value k. That is, the ith element of the multidimensional 
energy-poor column vector M = [mi] and corresponding head-count 
column vector Q = [qi] are defined as 

mi =

⎧
⎨

⎩

ci if ci > k

0 if ci ≤ k
(4)  

qi =

⎧
⎨

⎩

1 if ci > k

0 if ci ≤ k
(5) 

Thus, the number of energy-poor households (where ci > k) in the 
population of size n is given by 

q = τ′Q (6)  

where τ is a n × 1 unit column vector. Therefore, the proportion of 
energy-poor households (H) in a population of size n is given by. 

H =
τ′ Q
n

=
q
n

(7) 

The head-count ratio H also represents the incidence of multidi-
mensional energy poverty. 

3.2.1.5. Step 5: Calculating the intensity of energy poverty. The intensity 
of energy poverty is the average of total deprivation of the multidi-
mensional energy-poor in the population, which is the sum of all ele-
ments in the multidimensional energy-poor vector M divided by the 
number of energy poverty households q. That is, 

A =
τ′ M
τ′ Q

=

∑m

i=1
mi

q
(8)  

3.2.1.6. Step 6: Calculating the MEPI. The MEPI is calculated as the 
product of H and A. That is 

MEPI = H ×A (9) 

The MEPI given by Eq. (9) captures the information on both the 
incidence and the intensity of energy poverty. The higher the MEPI, the 
greater is the level of energy poverty. 

3.2.2. Application of the MEPI to Sri Lankan data 
Based on the existing literature (see, for example, Abbas et al., 2020; 

Mendoza et al., 2019; Nussbaumer et al., 2012) and availability of data, 
in this study, we have selected 6 dimensions: 1. Cooking, 2. Lighting, 3. 
Refrigeration, 4. Entertainment/education, 5. Communication, and 6. 
Space cooling. These comprise of 7 indicators (I1 to I7) in total as 
detailed in Column 1 of Table 3. These indicators encompass common 
energy services demanded in households and hence enable capturing the 
deprivation of the services or conveniences of households, in terms of 
both access and affordability. For example, heat requirement for cook-
ing is one of the major sources of household energy demand. Nuss-
baumer et al. (2012) argues that modern lighting, as a result of 
electricity access provides numerous developmental benefits for 
households. While, other services such as entertainment, and education 
are indeed contingent on electricity access, access to these services and 
appliances also brings in the notion of affordability. For example, the 
access to electricity, or modern fuels, is of limited use if the potential 
user lacks financial strength to bear the recurring fuel cost and the cost 
of appliances. We also include an indicator for telecommunication as 
recent history has shown the crucial role of the use of phones (mobile or 
landline) and computers (desktop or laptop) for socio-economic 
development. 

Most of the existing studies have used the normative weights (wj, j =
1,2, …, d) to construct the MEPI. The use of normative (equal or arbi-
trary weights) has been subjected to criticisms. For example, Decancq 
and Lugo (2013), in a comprehensive review of the different approaches 
to assigning weights, argues that ‘normative weights depend on the 
value judgements on the trade-offs between the dimensions and are not 
based on the distribution of the achievements in the society under 
analysis’. However, the underlying methodological mechanism of the 
construction of the MEPI has a scope to allocate data-driven (statistical) 
weights. Nussbaumer et al. (2012) also emphasise that the arbitrary 
weights used in their study are for demonstration purposes only and that 
these should be adapted to the specificities of the analyses. 

In this study, in addition to the modified Nussbaumer et al. (2012), 
we use weights (wj, j = 1,2, …,7) generated through the Principal 
Component Analysis (PCA). The PCA is a data-driven approach which 
transforms the MEPI indicators into new (uncorrelated) components 
that are ordered according to their correlation with the MEPI. Under this 
approach, each principal component provides a weight for the group of 
indicators. Decancq and Lugo (2013) noted that data-driven approaches 
let the data ‘speak for themselves’ and depend solely on the distribution 
of the achievements of the MEPI indicators. The data-driven weights are 
not based on any explicit value judgment about the trade-offs between 
the dimensions. These weights, however, fail to capture individuals' true 
weighting preference for each dimension. The weights assigned are 
given in Column 8 of Table 3. Based on the definitions that are widely 
used in the literature (Alkire et al., 2017; Nussbaumer et al., 2012), in 
this study, we also define a household as energy-poor if the MEPI > k (=
0.33). The estimated values of H, A, and the MEPI are presented and 
discussed in detail in Section 4.1. 

Using the MEPI, we undertake a decomposition analysis of the 
incidence and intensity of energy poverty by gender, age, ethnicity 
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income group, and sub-national location of the household. Adapting 
from Wu et al. (2017), we use Lorenz curves and Gini coefficients to 
investigate the inequality of energy poverty by socio-economic and 
demographic characteristics. In addition, we investigate the association 
between energy poverty and income poverty of households. The results 
in this paper have been generated using STATA version 16 and user 
written commands for MPI estimation (Pacifico and Poege, 2017). 

3.2.3. Determinants of multidimensional energy poverty in Sri Lanka 
Using the estimated MEPI, we examine the determinants of multi-

dimensional energy poverty in Sri Lanka. For this purpose, based on the 
review of the literature (see, for example, Gupta et al., 2020; Abbas 
et al., 2020) and the availability of data, we estimate the following 
model. 

MEPI =β0 + β1lnEPEA+
∑2

j=1
β2jSECTORj + β3FHH +

∑3

j=1
β4jAGEj

+
∑2

j=1
β5jMAj +

∑3

j=1
β6jEDUCj +

∑2

j=1
β7jETHNYj + β8NUMWORK

+ β9FIREWOOD+ ε
(10)  

where lnEPEA is the log of expenditure per adult equivalent, derived by 
dividing the total household expenditure by equivalent household size,1 

SECTORj, j=1(Rural), 2(Estate), is a dummy variable representing the 
residential location j of the household where urban is the base category; 

FHH (Female=1 and 0 otherwise) is a dummy variable representing the 
gender of the household head; AGEj, j=1(35-49yrs), 2(50-64yrs), 3(65 
and above), is a dummy variable representing the age group j of the 
household head with base age group 18-34yrs; MAj, j=1(Married), 2 
(Widowed), is a dummy variable representing the marital status j of the 
household head, where never married/separated/divorced is the base 
category; EDUCj, j=1(Up to grade 10), 2(Up to Grade 12), 3(Above 
Grade 12), is a dummy variable representing the level of education j 
with no schooling is the base category; ETHNYj, j=1(Tamil), 2(Other), is 
a dummy variable representing ethnicity where Sinhala is the base 
category; NUMWORK is the number of employed household members 
and FIREWOOD is a dummy variable denoting whether a household 
collected any firewood last month, where the response yes =1 and 
0 otherwise. 

Eq. (10) is estimated as a quantile regression model introduced by 
Koenker and Bassett (1978) at the 25th, 50th, 75th quantiles for three 
reasons as discussed by Cameron and Trivedi (2010). Firstly, quantile 
models enable a richer understanding of the data. This is because the 
quantile regression parameter estimates the change in a specified part of 
the distribution of the dependent variable allowing for different per-
centiles of the MEPI distribution to be affected differently by the 
explanatory variables. Secondly, quantile regression is considered to be 
more robust to outliers than OLS models and thirdly, quantile regression 
models are also suitable for heteroskedastic data such as cross-sectional 
data used in this study. Nevertheless, as a robustness measure, we pre-
sent the results based on OLS model estimation as well. 

We acknowledge that the factors that determine household expen-
diture levels may also affect the MEPI indirectly, causing a potential 
endogeneity problem in our model specification. However, Sub-
ramanian and Deaton (1996) and Mahadevan and Hoang (2015) raise 
strong scepticism towards the precision in the use of instrumental var-
iables to address endogeneity in non-linear models. Therefore, we do not 
address the endogeneity issue of data in this study, and readers are 

Table 3 
Dimensions, respective variables with cut-offs and weights.  

Dimension and indicators Deprivation cut-off (poor if…) Share of household 
below the 
deprivation cut-off 

Weights 

Nussbaumer 
et al. (2012)a 

Mendoza 
et al. 
(2019)b 

Sri Lanka’s study 

Equal 
weights c 

Adjusted 
weights based on 
previous studiesd 

Weights 
derived 
from PCAe 

(1) (2) (3) (4) (5) (6) (7) (8) 

D1: Cooking        
I1 Modern cooking fuel Any fuel use besides electricity, 

kerosene, natural gas, or biogas. 
70.2 0.20 0.20 0.17 0.20 0.35 

Indoor pollution (not 
used in this study) 

Food cooked on stove or open fire (no 
hood/chimney), indoor, if using any 
fuel besides electricity, LPG, natural 
gas, or biogas.  

0.20 0.20 N/A N/A N/A 

D2: Lighting        
I2 Electricity access Has NO access to electricity 2.9 0.20 0.20 0.17 0.20 0.15 

D3: Refrigeration        
I3 Household service 
appliance ownership 

Has NO fridge 47.7 0.13 0.10 0.17 0.12 0.12 

D4: Entertainment/ 
education        
I4 Entertainment/ 
education appliance 
ownership 

Has NO radio OR television 9.0 0.13 0.10 0.17 0.12 0.11 

D5: Communication        
I5 Telecommunication 
means (phone) 

Has NO landline OR mobile phone 8.6 0.13 N/A 0.085 0.12 0.10 

I6 Telecommunication 
means (computer) 

Has NO computer (desktop OR 
laptop) 

80.4 N/A 0.10 0.085 0.12 0.09 

D6: Space cooling        
I7 Household cooling 
appliance ownership 

Has NO access to electric fan 39.0 N/A 0.10 0.17 0.12 0.08 

Source: a reproduced using Nussbaumer et al. (2012); b reproduced using Mendoza et al. (2019); c,d and e are based on Authors' calculations. Column 3 entries are 
reproduced from Table 2 corresponding to response “No”. 

1 Equivalent household size is generated using the OECD modified scales 
(Eurostat. 2014. Glossary: Equivalised Disposable Income [Online]. Available: 
http://ec.europa.eu/eurostat/statistics-explained/index.php/Glossary:Equ 
ivalised_disposable_income [Accessed 01.08.2016]. 
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cautioned that we interpret the empirical results as associations of the 
factors with the MEPI and not the impact of factors on the MEPI. 

4. Results and discussion 

This section presents the estimated results and discussion. 

4.1. Multidimensional energy poverty status in Sri Lanka 

Part A of Table 4 presents energy poverty head-count ratio (H), the 
intensity ratio (A) and the MEPI at the national level, using the cut-off 
(k) as 0.33. Part B presents the proportional contribution of each indi-
cator to the overall index. For comparison purposes, we have estimated 
these measures under three different weighting schemes namely, (1) 
equal weights, (2) arbitrary weights based on the previous studies, and 
(3) PCA-based weights. As can be seen, all the estimates are statistically 
significant and, across the three-weighting schemes, PCA-based esti-
mates provide the highest energy poverty head-count ratio, intensity 
ratio as well as the MEPI. 

From now onwards, for the reasons discussed in Section 3.2, the 
analysis of this study is based on the PCA weights. The estimated results 
based on the PCA-weights presented in Column (4) of Table 4 reveal that 
the incidence of energy poverty in Sri Lanka is 71.6% and the average 
intensity of simultaneous deprivations among the energy-poor is 60.2%. 
The corresponding MEPI was estimated at 0.431. This reflects the 
presence of a moderate level of multidimensional energy poverty among 

Sri Lankan households, on average.2 In Sri Lanka, the lack of access to 
modern cooking fuel represents the highest proportional contribution 
(57%) to the overall MEPI, followed by lack of ownership of computers 
(13%), and household service appliance (refrigerator) ownership (12%). 
Not having access to electricity and telephones contributes the least to 
the MEPI in the country. This is not surprising given that, as shown in 
Table 2, about 97% and 91% of the country's population have access to 
electricity and telephones, respectively. 

Table 5 presents a decomposition of incidence and intensity of en-
ergy poverty by socio-demographic and economic characteristics of the 
head of the household. In line with the national level results, the dis-
aggregated level analysis also indicates that, overall, the lack of access to 
modern cooking fuel and lack of access to computers and refrigerators 
contribute to energy poverty of men and women and households of 
various age groups, ethnic groups, and income groups, and households 
in various residential locations in the country. 

As can be seen in Table 5, the multidimensional energy poverty is 
slightly higher among female-headed households than male-headed 
households. Results suggest that access to electricity and ownership of 
telephone contribute to poverty nearly 50% more for women than for 
men. The age distribution of the MEPI indicates that the age-group 65 
and above shows the highest MEPI. For the 65 and above age group, lack 
of access to phones contributes to poverty about 2–3 times more than the 
other age-groups. 

Tamils and Sinhalese have the highest, but about the same, level of 
energy poverty (MEPI of 0.43) while other ethnic groups experience less 
than half of that. The lack of access to electricity and ownership of TVs, 
radios, and refrigerators contribute to energy poverty more for Tamil 
households than the other two groups. 

The estimation results by income-group reveal that the high-income 
households have the lowest energy poverty (0.216), while the low- 
income households have the highest (0.646). Some significant differ-
ences can be observed in the proportional contribution of the indicators 
by income group. For example, access to modern cooking fuel contrib-
utes to energy poverty of upper-middle and high-income households 
more than for low-income and lower-middle-income households. On the 
other hand, for low-income and lower-middle-income households, lack 
of asset ownership contributes to energy poverty more than for upper- 
middle and high-income households. Similar differences in energy 
consumption patterns by income have been found in other studies (see, 
for example, Selvanathan et al., 2021; Abbas et al., 2020, Gupta et al., 
2020). 

Table 6 presents energy poverty by sectoral and provincial level. As 
can be seen, the Estate sector shows the highest level of energy poverty, 
three times higher than the Urban sector (which has the lowest). At the 
provincial level, the highest level of energy poverty measured by the 
MEPI was seen in the Uva province (0.589). The lowest MEPI value 
0.246 is for the Western province where the Sri Lankan capital Colombo, 
is located. Fig. 1 presents the distribution of energy poverty by district 
level, a further disaggregated visualisation of sub-national location- 
based energy poverty in Sri Lanka. 

4.2. Inequality in the MEPI 

Fig. 2 decomposes Lorenz curves and Gini coefficient by gender of 
the household head. The Gini coefficient suggests relative equality in the 
MEPI among both male- and female-headed households and there are no 
visible differences in the level of energy poverty inequality by gender. 

Somewhat similar distribution of inequality can be seen by age and 
ethnicity of the head of the household (See Figs. 3 and 4). Some 

Table 4 
Multidimensional energy poverty, national level.   

Based on 
Equal 
weights 

Based on 
Arbitrary 
weights 

Based on 
PCA weights 

(1) (2) (3) (4) 

Part A: Multidimensional energy poverty 
Head-count ratio (H) 0.608 

(0.004) 
0.575 (0.003) 0.716 

(0.003) 
Intensity ratio (A) 0.576 

(0.001) 
0.569 (0.002) 0.602 

(0.001) 
MEPI (H × A) 0.350 

(0.002) 
0.327 (0.002) 0.431 

(0.002)  

Part B: Proportional contribution of each indicator to the overall index 
Dimensions and Indicators 
D1: Cooking    

I1 Modern cooking fuel 0.262 0.320 0.570 
D2: Lighting    

I2 Electricity access 0.014 0.018 0.010 
D3: Refrigeration    

I3 Household service 
appliance ownership 

0.218 0.164 0.118 

D4: Entertainment/education    
I4 Entertainment/education 
appliance ownership 

0.175 0.129 0.085 

D5: Communication    
I5 Telecommunication 
means (Phone) 

0.020 0.031 0.019 

I6 Telecommunication 
means (computer) 

0.133 0.204 0.132 

D6: Space cooling    
I7 Household cooling 
appliance ownership 

0.179 0.134 0.066 

Note: Bootstrap standard errors calculated by Stata program are in parenthesis. 
Poverty cut-off is 0.33. 

2 A country or a household that is multidimensionally energy poor 
(MEPI>0.33) can be further classified as ‘acute energy poor’ (MEPI >0.9), ‘high 
energy poor’ (0.9 > MEPI>0.6) and ‘moderate energy poor’ (0.6 > MEPI>0.33) 
country or a household (Nussbaumer et al., 2012). 
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significant differences in energy poverty inequality were seen by the 
residential sector (Fig. 5). Urban households appear to experience a 
higher level of energy poverty inequality and the Estate sector shows the 
lowest. The Lorenz curves and Gini coefficients by income group 
revealed that not much inequality exists in energy poverty among the 
low-income households. However, the level of inequality gradually in-
creases with increasing income level and the highest level of inequality 
was seen among the high-income group (Fig. 6). At the provincial level 
(Fig. 7), the highest level of inequality was observed among the 
households in the Western province. 

4.3. Are energy-poor also income-poor? 

Income indicates the affordability of energy and related services. As 
such, we are also interested in the link between energy poverty and 
income poverty in Sri Lanka. In this study, income poverty is defined in 
terms of whether the per-capita monthly total expenditure of a house-
hold is below the official poverty line (OPL) of SLR 4166 (DCS, 2016). 

Our results show that energy-poor households are not necessarily always 
income-poor. As can be seen in Table 7, about 67.8% of households are 
energy-poor but not income-poor. Only about 5.5% of households were 
identified as both income- and energy-poor. While about 0.2% of 
households were found to be income-poor but not energy-poor, about 
26.5% of households in the country are neither energy-poor nor income- 
poor. These results indicate that affordability is not the only determinant 
of multidimensional energy poverty in Sri Lanka. 

4.4. Determinant of energy poverty: Quantile regression analysis 

Table 8 presents the OLS and quantile regression results that corre-
spond to Eq. (10). As can be seen, the majority of the estimated co-
efficients are statistically significant. The direction of the relationship 
between the MEPI and other explanatory variables is consistent in OLS 
and quantile regression models. Per adult equivalent expenditure 
(EPEA) is negatively associated with the MEPI, indicating that as 
affordability increases, the MEPI decreases. Compared to the Urban 

Table 5 
Decomposition of energy poverty by gender, age, ethnicity, and income group.   

Gender Age Ethnicity Income group 

Female Male 18–34 35–49 50–64 65 and 
above 

Sinhala Tamil Other Low Lower- 
middle 

Upper- 
middle 

High 

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) 

Indices by subgroup 
1. Head-count ratio (H) 0.716 0.716 0.683 0.683 0.747 0.730 0.732 0.666 0.360 0.930 0.814 0.683 0.436 
2. MEPI 0.445 0.427 0.421 0.406 0.442 0.455 0.430 0.438 0.197 0.646 0.492 0.372 0.216 

Contribution of subgroups to indices 
3. Head-count ratio (H) 0.260 0.740 0.097 0.309 0.366 0.228 0.789 0.209 0.002 0.325 0.284 0.238 0.152 
4. MEPI 0.268 0.732 0.100 0.304 0.360 0.236 0.770 0.228 0.002 0.374 0.285 0.215 0.125 

Contribution of each indicator 
5. Access to modern 
cooking fuel 

0.548 0.577 0.548 0.579 0.581 0.549 0.587 0.510 0.639 0.490 0.570 0.632 0.699 

6. Access to electricity 0.013 0.009 0.014 0.009 0.009 0.012 0.008 0.018 0.012 0.019 0.008 0.003 0.002 
7. Ownership of 
refrigerator 

0.120 0.116 0.130 0.116 0.115 0.117 0.110 0.145 0.066 0.145 0.125 0.092 0.064 

8. Ownership of TV/radio 0.092 0.083 0.099 0.086 0.081 0.085 0.078 0.110 0.110 0.097 0.082 0.077 0.070 
9. Ownership of telephone 0.027 0.017 0.013 0.013 0.017 0.034 0.018 0.022 0.018 0.039 0.011 0.006 0.003 
10. Ownership of computer 0.130 0.133 0.137 0.134 0.129 0.131 0.133 0.128 0.124 0.127 0.137 0.138 0.125 
11. Ownership of electric 
fan 

0.070 0.065 0.060 0.063 0.067 0.072 0.066 0.067 0.031 0.084 0.067 0.052 0.037  

Table 6 
Decomposition of energy poverty by sub-national location.   

Sector Province 

Urban Rural Estate Western Central Southern Northern Eastern North 
western 

North 
Central 

Uva Sabaragamuwa 

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) 

Indices by subgroup 
1. Head-count ratio (H) 0.301 0.791 0.901 0.438 0.778 0.782 0.815 0.716 0.850 0.875 0.916 0.872 
2. MEPI 0.174 0.474 0.614 0.246 0.475 0.461 0.542 0.464 0.498 0.512 0.589 0.529 

Contribution of subgroups to indices 
3. Head-count ratio (H) 0.069 0.877 0.054 0.167 0.136 0.135 0.057 0.078 0.146 0.080 0.083 0.119 
4. MEPI 0.066 0.873 0.061 0.156 0.138 0.132 0.063 0.084 0.142 0.077 0.088 0.120 

Contribution of each indicator 
5. Access to modern 
cooking fuel 

0.553 0.576 0.490 0.597 0.554 0.588 0.514 0.527 0.593 0.593 0.537 0.571 

6. Access to electricity 0.008 0.01 0.017 0.007 0.009 0.004 0.020 0.020 0.011 0.008 0.009 0.010 
7. Ownership of 
refrigerator 

0.124 0.115 0.152 0.100 0.125 0.113 0.145 0.142 0.103 0.114 0.131 0.115 

8. Ownership of TV/radio 0.106 0.084 0.087 0.089 0.071 0.084 0.119 0.106 0.084 0.080 0.070 0.081 
9. Ownership of 
telephone 

0.024 0.019 0.027 0.022 0.015 0.016 0.015 0.025 0.019 0.019 0.028 0.018 

10. Ownership of 
computer 

0.131 0.132 0.127 0.135 0.131 0.136 0.122 0.130 0.133 0.137 0.127 0.130 

11. Ownership of electric 
fan 

0.054 0.065 0.099 0.050 0.096 0.059 0.065 0.050 0.056 0.049 0.098 0.074  
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sector (base dummy), both Rural and Estate sector households show a 
higher level of energy poverty. Results also indicate that female-headed 
households experience a higher prevalence of energy poverty compared 
to their male counterparts. Compared to the household heads of age 
category 18–34, the prevalence of energy poverty is lower among the 
other age groups; 35–49, 50–64, and 65 and above. Households with 
married and widowed heads show a lower prevalence of energy poverty 
than households with never married, divorced, or separated household 
heads. Our results suggest that as the level of education of the household 
head increases (compared to no schooling), energy poverty declines. 
When considering the impact of ethnicity on energy poverty, our results 
indicate that, compared to Sinhala households, Tamil households 
experience a higher level of energy poverty. The results also showed that 
as the number of employed members in the household increases, the 
lower the energy poverty is. 

5. Conclusions and policy implications 

This study, by analysing multidimensional energy poverty in Sri 
Lanka, addresses a significant research gap in the context of energy 
poverty in post-war developing countries, such as Sri Lanka. For this 
purpose, we estimated and analysed the Multidimensional Energy 
Poverty Index (MEPI), its inequality, and determinants. The MEPI for Sri 
Lanka was estimated at 0.431. Our results indicate that the lack of access 
to modern cooking fuel, which contributes to about 57% of the overall 
MEPI is the largest contributor to energy poverty in Sri Lanka. Signifi-
cant differences were observed in intensity and incidence of energy 
poverty by gender, age, ethnicity, and income group of the head of the 
household and by residential location of the household. The results also 
highlighted some notable inequality in energy poverty by sub-national 

Note: Western: Colombo, Gampaha, Kalutara; Central: Kandy, Matale, Nuwara Eliya, Southern: Galle, 
Matara, Hambantota; Northern: Jaffna, Mannar, Vavuniya, Mullaitivu, Kilinochchi; Eastern: Batticaloa, 
Ampara, Trincomalee, North Western: Kurunegala, Puttalam, North Central: Anuradhapura, 
Polonnaruwa; Uva: Badulla, Moneragala; Sabaragamuwa: Ratnapura, Kegalle
Source: Graph generated based on the Authors’ estimates of the MEPI.

Fig. 1. District level distribution of the MEPI.  

Fig. 2. Lorenz curves, by gender.  

Fig. 3. Lorenz curves, by age group.  
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location and income group. Our analysis further revealed that in Sri 
Lanka, energy-poor households are not always income-poor and various 
socio-demographic and geographical factors, in addition to income, are 
strongly associated with energy poverty in Sri Lanka. 

Several policy insights can be drawn from the findings of this study. 
The main target of the national energy policy is to ensure universal 
access to electricity in the country with the intention that households 
will naturally switch to clean energy for cooking and adopt domestic 
technological equipment thereafter. Therefore, the existing energy pol-
icy in the country neither considers any provisions for addressing 
cooking or other asset needs nor motivates households to switch to clean 
energy sources. The lack of motivation, coupled with lack of financial 
resources create a situation where the interest to adopt ‘clean cooking 
fuel options’ is somewhat low in the country. This is one of the main 
reasons that even the households that have access to electricity and can 
afford a transition to a clean source of cooking fuel (electricity or LPG) 
tend to use biomass resources for cooking. This was also evident in our 

Fig. 4. Lorenz curves, by ethnicity.  

Fig. 5. Lorenz curves, by sector.  

Fig. 6. Lorenz curves, by income group.  

Fig. 7. Lorenz curves, by Province.  

Table 7 
Income-energy poverty matrix.  

Part A: Marginal energy and income poor  

Energy 
poor 

Energy non- 
poor 

Marginal poor 
(Income) 

Income poor 5.5% 0.2% 5.7% 
Income non-poor 67.8% 26.5% 94.3% 
Marginal poor 

(Energy) 
73.3% 26.7% 100%   

Part B: Conditional on income  
Energy poor Energy non-poor  

Income poor 96.5% 3.5% 100% 
Income non-poor 71.9% 28.1% 100%   

Part C: Conditional on energy  
Energy poor Energy non-poor  

Income poor 7.5% 0.7%  
Income non-poor 92.5% 99.3%   

100% 100%   
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results where lack of access to modern cooking fuel had the highest 
contribution towards energy poverty, even among the high-income 
group. The transition from a ‘no-cost or low-cost’ fuel to a costly fuel 
requires significant support for low-income households. Therefore, we 
argue for enhanced support to overcome financial and social barriers to 
facilitate the transition towards clean energy. We also highlight the need 
for promoting the use of modern cooking fuel and other household 
services as a part of the national energy policy. The possibilities for 
introducing affordable pricing mechanisms and promoting and subsid-
ing solar energy need to be explored as a part of the national energy 
policy in Sri Lanka. Particular attention should also be diverted to 
reducing disparities in energy poverty and facilitating the most 
vulnerable segments of the society, such as female-headed households 
and Estate sector households, to overcome energy-poverty related 
challenges. 

Wickramasinghe (2011) revealed that most households in their 
sample in Sri Lanka had little awareness of the health impacts of biomass 
cooking. Therefore, as suggested by Wickramasinghe (2011), we also 

highlight the need for raising awareness and educating the general 
public regarding the health and economic implications of the adoption 
of cleaner energy and productivity and efficiency-related implications of 
adopting domestic technological equipment, particularly for women 
who undertake most of the household chores. For example, Jayasinghe 
et al. (2018) noted that the adoption of domestic technological equip-
ment enhances greater economies of scale in food consumption. 

An equally important aspect of energy poverty arising from this 
analysis is the implications of COVID-19-related learning losses and 
thereby long-term education hindrance on children and tertiary level 
students caused by the lack of access to computers, mobile phones and 
TVs and radios. Transitioning to online education was inevitable in Sri 
Lanka, similar to other countries, during the COVID-19 pandemic. The 
lack of access to educational and communication equipment for many, 
potentially for the low- to middle-income households, impedes the 
successful learning of children in those households, creating lasting ef-
fects on their education outcomes. If the online learning continues, for 
palpable reasons, or as a crisis response measure in general, the poli-
cymakers together with education providers need to consider various 
strategies to make education inclusive to avoid disadvantaged groups 
being left behind. 

To this end, the findings of this study will be of use to policymakers 
and researchers, especially in conflict-affected developing countries as 
well as for international aid organisations, such as the World Bank, 
OECD-DAC donors, and United Nations to redefine their aid priority 
sectors in developing countries. We believe that the current study paves 
the way for further research and enhanced discussion about energy 
poverty and its implications on the wellbeing of people and required 
policy formulation to address this critical issue. 
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