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Abstract

The determinants of household energy fuel choice have not been studied in some developing countries,
including Lesotho, despite the potential benefits such a study might have for policy design and
implementation. This study uses the data collected by Lesotho’s Bureau of Statistics through a national
household energy consumption survey of 2017, and a multinomial logistic regression to analyse the
determinants of household energy fuel choice in Lesotho. The results indicate that the gender of the
household head does not influence the choice of cleaner energy fuels for cooking and water heating.
However, the age and education of the household head, household size, level of income, and access to
electricity are drivers of energy fuel choice. The older the household head and the larger the household, the
less likely it is to adopt cleaner energy fuels. Generally, higher income, access to electricity and a better-
educated household head make a household more likely to adopt clean energy fuels. Thus, policies aimed
at promoting household income-generating opportunities, effective provision of access to electricity, and
investment in education can influence the choice of clean energy use within households. But these policies
must be tailored to the unique characteristics of different settlement types, given that the significance of these
determinants vary across rural, peri-urban, and urban areas.
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1. Introduction

Understanding household energy-use pattern is
essential for formulating effective clean energy and
climate change policies and for implementing
relevant energy solutions by independent parties. A
large number of people, around 2.7 billion, rely on
biomass to meet some of their basic household
energy needs (Rahut et al., 2016). With the Paris
Agreement in place — an agreement made under the
United Nations Framework Convention on Climate
Change that is aimed at curbing temperature
increase to below 2 °C above pre-industrial levels —
closer attention to the household energy fuel choice
is required (Alfredsson et al., 2018). The use of
unclean energy fuels by households not only
degrades the environment but also impacts the
health of people within those households (Ezzati and
Kammen, 2002; Nasir et al.,, 2015). Poor house-
holds are more susceptible to illness that results from
indoor air pollution, as cleaner energy fuels are
usually associated with higher costs. It is therefore
important to explore factors that influence
household energy choice to formulate sustainable
development policies.

In Lesotho, households consume around 80% of
all the traditional fuels (fuelwood, shrubs, crop
waste, animal dung) (Letete et al., 2019). The World
Bank states that the poverty rate in Lesotho is
around 49.7% and as high as 60.7% in the rural
areas, as of 2017 (World Bank, 2019). Moreover,
the country has an electrification rate of around 41 %
(LEWA, 2018), with the rate for rural areas around
5% in 2015 (Mpholo et al., 2018). These statistics
show that many households in the country are poor
and lack access to electricity. The largely mountain-
ous topography of the country makes the situation
worse. Grid extension to cover the whole country is
economically prohibitive, while access to other clean
energy resources like liquefied petroleum gas (LPG)
is also a challenge in the rural areas because of the
shortage of access roads. Therefore, biomass
provides an affordable and easily accessible source
of energy within households.

Energy fuel choice is, however, not restricted to
affordability and accessibility. Although these may
be the most obvious determinants of choice, factors
such as age, social norms, and education can
influence a household’s choice of energy (Amoah,
2019; Trac, 2011; Uhunamure et al., 2017). For
instance, old age leads to limited strength and an
older person may prefer less labour-intensive energy
sources. On the other hand, an energy fuel choice
may be based on the preferred taste of food and
how it is cooked. Those with further education are
more likely to be aware of the environmental
impacts of energy fuels such as biomass and may be
inclined towards the use of clean energy fuels. Issues
of convenience and opportunity-cost are also critical

in energy choices. For example, some energy
sources may be chosen based on the proximity of
an energy fuel source relative to the household or
because the time used for collecting wood can better
be used for other activities. These result in a wide
pattern of energy uses across different households or
settlement types.

A number of studies examine patterns of energy
fuel use and determinants of energy fuel choice in
developing and emerging market economies such as
China, India and Bhutan (Ekholm et al., 2010;
Rahut et al., 2014; Sehjpal et al., 2014; Hou et al.,
2017; Malakar, 2018; Acharya and Marhold, 2019;
Zou and Luo, 2019), and sub-Saharan Africa
(Pundo and Fraser, 2006; Hiemstra-van der Horst
and Hovorka, 2008; Arthur et al., 2010; Onoja and
Idoko, 2012; Bamiro and Ogunjobi, 2015; Nlom
and Karimov, 2015; Uhunamure et al., 2017; Guta,
2018). Although there is a consensus that house-
holds do not switch to cleaner energy fuels due to an
increase in income, there is ambiguity on the effect
of other socio-economic factors for the choice of
energy to be used within a household.

According to the energy ladder model, an
increase in income influences a household to use
cleaner, more convenient and more efficient energy
fuels such as electricity and LPG (Masera et al.,
2000). On the other hand, the energy fuel-stacking
model proposes that households do not switch to
cleaner energy fuels with an increase in income but,
instead, tend to stack energy fuels (Gould and
Urpelainen, 2018). Energy fuel choice, therefore, is
not only dependent on income but on other factors
as well. For instance, Rahut et al. (2014) report that,
in Bhutan, the gender of the household head is
important in the choice of energy for cooking. They
report that female-headed households prefer
electricity over firewood. Further, they show that age
and education are critical and positively influence
the choice of cleaner energy fuels relative to
biomass. On the contrary, Bamiro and Ogunjobi
(2015) report that in Ogun State, Nigeria, gender,
age, and education are not important in the choice
of energy use within a household. Nlom and
Karimov (2015) show that age is critical but
negatively influences the choice of clean energy fuel
in Northern Cameroon, but this the opposite of what
Rahut et al. (2014) found in Bhutan. However, both
studies agree that education is positive and
important in the choice of energy fuel within a
household. Thus, the differences in the empirical
findings show that patterns of energy use vary with
the country or region under consideration.

This study analyses the determinants of the
choice of energy fuel in Lesotho. It specifically aims
to assess the determinants of the choice of cooking
and water-heating energy fuels in households in
rural, peri-urban, and urban settlements. Although
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plentiful research has been done on the
determinants of the choice of household energy fuel,
this kind of study has never been done in Lesotho,
to our knowledge. Moreover, studies that have
addressed this subject in sub-Saharan Africa have
concentrated on specific settlement types within a
country, mostly rural, without comparison with
other settlement types of the same country. Unlike
those previous studies, this study adopts the
multinomial logistic regression to investigate the
determinants of the choice of household energy fuel
by first considering the country as a whole, then
disaggregating the sample according to their
settlement types. This is important for energy policy
design and implementation, since policies can be
better targeted toward different settlement types.

The rest of this paper is organised as follows.
Section 2 gives the data description and model
specification for the study. Section 3 presents the
estimation results, while section 4 provides dis-
cussion of them. Section 5 concludes the study and
gives policy recommendations.

2. Methodology

2.1 Data description

The data used in this study comes from the
Household Energy Consumption Survey 2017
conducted by Lesotho’s Bureau of Statistics
between October and December 2017, covering all
ten districts of Lesotho. A two-stage stratified
sampling technique was used. The first strata were
selected using agro-ecological zones: lowlands,
foothills, mountains, and Senqu River Valley (see
Figure 1). The second strata were selected based on

settlements: urban, peri-urban, and rural. By using
the enumeration area of the Population and
Housing Census 2016 as primary sample units, 15
households were randomly sampled in each EA. A
total of 2 877 households, with a response rate of
93%, were covered.

As shown in Table 1, the average age of the
household head was 50 years, while the gender
distribution of the household heads was 38%
females and 62% males. The most prevalent edu-
cation level of the household head was primary
education with a share of 53%, while those with no
education at all accounted for 14%. Respondents
with secondary and tertiary education accounted for
24% and 9% respectively. The average household
size was recorded as four persons. It was found that
57% of the respondents fell under the low-income
class category, MO-M999 per month (1 USD =
M17), 34% made the middle-income class
(M1 000-M4 999), and the rest (9%) was under the
high-income class (M5 000 and above). 30% of the
respondents indicated that they received remit-
tances. 37% had access to electricity. Most of the
respondents were from rural areas (53%), while
those from peri-urban and urban areas accounted
for 9% and 37% respectively.

For cooking, predominantly traditional fuels are
used (fuelwood, shrubs, crop-waste, and animal
dung) with an overall share of 50.3%, as shown in
Figure. These types of fuel are mostly used in rural
areas, as compared to other settlement types. The
penetration of traditional fuels for cooking in rural
areas is over 80%, while that of electricity is as low
as 1.3%. Consumption of traditional fuels decreases

sthern Al

Figure 1: Map of Lesotho showing agro-ecological zones
(Adapted from Mekbib et al., 2011).
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Figure 2: Distribution of cooking fuels in Lesotho.

with increasing urbanisation, as can be observed
from Figure 2. The share of traditional fuels is as low
as 7% in urban areas. Cleaner energy fuels such as
electricity and LPG are mostly preferred in the urban
areas, where LPG has a share of 56.6% of the cook-

Table 1: Summary of statistics for demographic

variables.
Variables Mean or % share

Gender of household head

- Female 38%
- Male 62%
Age of household head 50
Education level of hh head

- None 14%
- Primary 53%
- Secondary 24%
- Tertiary 9%
Household size 4
Household income class

- Low 57%
- Middle 34%
- High 9%
Households receiving remittances 30%
Availability of electricity 37%
Settlement type

Rural 53%
Urban 37%
Peri-urban 9%

ing energy fuels used, while electricity has 23.6%
penetration. Paraffin accounts for an overall pene-
tration of 7.2% and is preferred more in the urban
settlements, where it accounts for 12.2% of cooking
energy fuels used. Biogas is hardly used for cooking,
accounting for less than 1% of the overall
penetration. Other energy fuels (those not covered
in the stated energy fuels) are also hardly used,
accounting for just about 1% of the overall share.
Different energy fuel mixes for water heating are
observed in different settlement types, as shown in
Figure 3. Traditional fuels are the most used for
water heating, with an overall share of 49.9%. They
are followed by electricity at 22.1%, LPG at 16.8%,
paraffin at 10.4% and other fuels (cloths and aloe)
at 0.7%. Traditional fuels are most prevalent in rural
areas, where they account for 80.6% of the total
water-heating energy fuel mix, while electricity
predominates in urban areas, with 49.1%.

2.2 Model specification

After a consideration of the models used in the
literature, a multinomial logit model was chosen to
analyse the determinants of the choice of household
energy fuel in Lesotho. Although some authors, like
Nlom and Karimov (2015), use both logit and probit
models, the two yield similar results, and the choice
as to which one to use is arbitrary (Brooks, 2008).
The logit model is then expressed as in Equation 1.

Ln(-5) = EQY = 11Xy, o, Xa) = fo+ BuXy +
et BuXn (1)
where P is the probability that ¥ = 1, meaning when

a household chooses a certain energy fuel, and 0
otherwise; B’s are the coefficients to be estimated;
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Figure 3: Distribution of water-heating energy fuels in Lesotho.
Table 2: Model adequacy test results

Model Settlement type McFadden R? Chi-square p-value

Cooking Whole country 041 25214 0.000

Rural 0.20 351.93 0.000

Peri-urban 0.25 141.06 0.000

Urban 0.25 549.46 0.000

Water-heating Whole country 0.43 2845.7 0.000

Rural 0.24 479.5 0.000

Peri-urban 0.23 138.69 0.000

Urban 0.30 734.74 0.000

X’s are the independent variables (gender, age and
education level of household head, household size,
household income, household receiving remit-
tances, availability of electricity, and settlement
type); Ln is the natural log. Then P/(1-P) gives the
odds ratio. When the dependent variable has
multiple categories, Equation 1 can be re-written as
Equation 2.

L (%) = Z(ﬂm — Bur)Xs 2)

The log odds have to change to represent the
probability of choosing fuel m over fuel n where
there are multiple choices and ensure that the
probability of choosing fuel m over fuel n is
unaffected by the presence or absence of another
fuel k.

The multinomial logit model specified in
Equation 2 is estimated in R software. The regres-
sion analysis assesses the determinants of choosing

cleaner fuels (electricity, LPG, and paraffin) over
traditional fuels for cooking and water heating. For
the model adequacy test, the McFadden R? is
employed. But unlike the conventional R?, values of
McFadden R? between 0.2 and 0.4 still represent a
very good fit for models applying cross-sectional
data (Lee, 2013). In addition, the chi-square statistic
is used to evaluate whether there is an association
between the dependent and independent variables.

3. Results

3.1 Model adequacy

The study estimates the multinomial logit models for
cooking and water heating, with traditional fuels as
the base category, under different settlement types.
The adequacy test results for these models are
shown in Table 2. The models represent a good fit
as none of them have McFadden R? values below
0.2. Furthermore, the chi-square statistics show that
the changes in the independent variables correlate
well with shifts in the dependent variable as it is
shown by p-values of 0.000 for all models.
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3.2 Determinants of energy fuel choice for
cooking

The multinomial logit results for the determinants of
energy fuel choice for cooking, with traditional fuels
as the base category, are shown in Table 3. Gender
is statistically insignificant in choosing electricity,
LPG, and paraffin over traditional fuels for cooking
purposes, for almost all the settlement types. On the
other hand, the age of the household head is
negative and statistically significant for the choice of
LPG over traditional fuels across all settlement
types. The same is observed for electricity and
paraffin, except in rural areas. This shows that the
older household heads are less likely to choose
electricity, LPG, and paraffin over traditional fuels
than younger ones. The household size variable is
negative and statistically significant for the choice of
all fuels over traditional fuels across all settlement
types, indicating that larger households are less
likely to choose other fuels over traditional fuels than
smaller households.

Considering income, the middle-income class
variable is positive and significant, for the choice of
electricity, LPG, and paraffin over traditional fuels
across all settlement types. This means that house-
holds in the middle-income class are more likely
than those in the low-income class to choose cleaner
energy fuels over traditional fuels. Further-more, the
upper-income class variable is positive and
statistically significant for the choice of electricity,
LPG, and paraffin over the choice of traditional fuels
across the majority of the settlement types; they are
thus more likely than those in the lower-income
category to adopt these fuels. Also, households that
receive remittances are more likely to choose LPG
over ftraditional fuels for cooking relative to
households that do not receive any remittances. The
same applies in the case of electricity but under the
whole country and in urban areas only.

For the education categories (primary,
secondary and tertiary), the variables are positive
and significant for the choice of LPG in almost all
the settlement types; for electricity, under the whole
country and mostly in urban areas; and for paraffin,
under the whole country and largely in rural areas.
This implies that household heads with a certain
level of education are more likely to choose clean
energy fuels as compared to household heads
without any level of education. Lastly, the variable
on electricity availability is positive and statistically
significant for the choice of electricity, under the
whole country and in peri-urban areas, and for LPG,
in all settlement types, for cooking, over traditional
fuels. This shows that households with access to
electricity are more likely to adopt cleaner energy
fuels than households without access to electricity.
The variable is negative and statistically significant

for the choice of paraffin over traditional fuels under
the whole country and in urban areas.

3.3 Determinants of energy fuel choice for
water heating

The determinants of energy fuel choice for water-
heating, with traditional fuels as the base category,
are shown in Table 4. Generally, gender is stat-
istically insignificant for the choice of cleaner fuels
over traditional fuels here. However, the age of
household head is negative and statistically
significant for the choice of cleaner energy fuels
across all settlement types except under rural
settlements in the cases of electricity and paraffin.
This indicates that older household heads are less
likely to choose cleaner energy fuels over traditional
fuels for water-heating than households headed by
younger people. In terms of household size, this
variable is negative and statistically significant for the
choice of LPG over traditional fuels across all
settlement types. A similar finding is obtained for the
choice of electricity, under the whole country and in
urban settlements, and paraffin, under all settlement
types except peri-urban areas. As a result, larger
households are less likely to choose cleaner energy
fuels over traditional fuels for water heating as
compared to smaller households.

In terms of income, the middle-income variable
is mostly positive and statistically significant,
implying that households in the middle-income class
are more likely to adopt cleaner energy fuels for
water-heating than households in the low-income
class. However, this is not the case with households
that receive remittances, as the variable is mostly
insignificant. Furthermore, the categories for the
education variable are largely positive and
statistically significant, indicating that household
heads with some level of education are more likely
to choose cleaner energy fuels over traditional ones
for water-heating than household heads without
education. Lastly, electricity availability is generally
positive and statistically significant for the choice of
electricity and LPG relative to traditional fuels. This
means that households with access to electricity are
more likely to adopt cleaner energy fuels for water-
heating.
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Table 3: Determinants of energy fuel choice for cooking.

Independent Electricity LPG Paraffin
variables
Whole Rural Peri- Urban Whole Rural Peri- Urban Whole Rural Peri- Urban
country urban country urban country urban
Gender: female 0.07 -1.28 1.47* 0.25 -0.02 -0.09 0.18 0.20 -0.15 -0.53 -0.38 0.30
(0.22) (0.85) (0.80) (0.36) (0.15) (0.20) (0.37) (0.32) (0.20) (0.37) (0.58) (0.35)
Age -0.04%*%* -0.01 -0.09%** -0.05%** -0.027%*%* -0.01%* -0.03** -0.04%** -0.02%** 0.01 -0.06%** -0.03%**
(0.01) (0.02) (0.03) (0.01) (0.00) (0.01) (0.01) (0.01) (0.01) (0.01) (0.02) (0.01)
Household size -0.37%%%* -0.49%%%* -0.31* -0.48%** -0.20%%* -0.15%** -0.17%* -0.32%*%* 0.33%** -0.45%%%* -0.25% -0.36%%*
(0.05) (0.17) (0.18) (0.08) (0.03) (0.04) (0.07) (0.07) (0.05) (0.09) (0.13) (0.08)
Income class: 1.72%%%* 2.27%%* 2.36%* 2.00%** 1.57%%%* 1.30%** 1.59%%* 2.02%%%* 0.84 %% 0.99%* 1.68%** 0.96%*
middle (0.27) (0.79) (0.97) (0.42) (0.16) (0.21) (0.43) (0.36) (0.22) (0.39) (0.63) (0.40)
Income class: 1.09%** 1.59* 1.44 1.68%** 0.95%** 0.75%** 0.58 1.78%%%* 0.70%** 0.92%* 0.85 1.31%*
upper (0.31) (0.88) (1.18) (0.53) (0.19) (0.26) (0.49) (0.46) (0.26) (0.42) (0.69) (0.51)
Remittances | 0.65%** 0.34 1.09 0.84** 0.73%* 0.60%+* 0.92%* 0.97%+* 0.06 0.05 0.26 0.08
(0.25) (0.62) (0.97) (0.42) (0.15) (0.19) (0.38) (0.36) (0.22) (0.35) (0.60) (0.42)
Settlement type: 0.86** - - - 1.18%#* - - - 1.69%** - - -
peri-urban (0.42) (0.19) (0.28)
Settlement type: 3.06%%* - - - 2.89%** - - - 3.45%** - - -
urban (0.32) (0.17) (0.23)
Education: 1723w 0.17 -1.22 2,667 113w 1,00+ 1.60* 118w 0.84%% 1.70%* 0.61 057
primary (0.54) (0.89) (1.45) (0.83) (0.24) (0.34) (0.82) (0.42) (0.30) (0.74) (0.88) (0.46)
Education: 2.26%%% 0.46 -1.56 2.96%%* 1.8 1.73%%% 2.33%H* 1.55%#* 0.81%* 2.37%%* 0.13 0.09
secondary (0.55) (1.00) (1.62) (0.85) (0.27) (0.38) (0.88) (0.47) (0.35) (0.80) (0.97) (0.53)
Education: 395w 131 1.42 22.14 2.75%% 223w 355w 20.04 112w 1.59 1.01 18.18
tertiary (0.63) (1.28) (1.83) (3446.7) (0.40) (0.53) (1.17) (3446.70) (0.55) (1.28) (1.54) (3446.70)
Electricity 6.24%%* 21.48 4,18%%* 21.60 1.24%%% 1.31%%* 1.31%%* 1.06%** -0.59%* 0.23 0.50 -1.12%%%
availability (1.01) (3507) (1.23) (2997.70) (0.16) (0.22) (0.36) (0.31) (0.24) (0.50) (0.56) (0.36)

Notes: Statistical significance level: *** = 1%, ** = 5%, * = 10%. Values in parenthesis represent standard errors.
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Table 4: Determinants of energy fuel choice for water-heating.

Independent Electricity LPG Paraffin
variable
Whole Rural Peri-urban Urban Whole Rural Peri-urban Urban Whole Rural Peri- Urban
country country country urban
Gender: female -0.24 -0.43 0.07 -0.12 -0.24 -0.27 0.06 -0.06 -0.26 -0.61%* -0.10 0.12
(0.20) (0.46) (0.54) (0.35) (0.16) (0.24) (0.40) (0.33) (0.17) (0.27) (0.49) (0.34)
Age -0.01%* 0.09 -0.04** -0.03%* - -0.01* -0.02 - -0.01%* 0.04 - -0.03%*
(0.01) (0.01) (0.02) (0.01) 0.02%** (0.00) (0.01) 0.03*** (0.01) (0.00) 0.04*** (0.01)
(0.00) (0.01) (0.02)
Household size - -0.04 -0.02 - - - -0.16%* - - -0.27%%% -0.11 -0.24 %%
0.23%** (0.09) (0.10) 0.36%** 0.21%%* 0.25%** (0.08) 0.25%** 0.20%** (0.05) (0.11) (0.07)
(0.04) (0.07) (0.03) (0.05) (0.07) (0.04)
Income class: 1.69%%%* 1.91%%* 1.34%* 1.98%** 1.447%%%* 1.34%%* 0.65 1.90%** 0.91%** 1.10%** 0.49 1.12%%*
middle (0.23) (0.47) (0.61) (0.40) (0.17) (0.24) (0.44) (0.38) (0.19) (0.27) (0.56) (0.40)
Income class: 1.11%%* 0.73 1.31% 1.63%** 0.31 0.18 -0.18 0.95%* 0.489%* 0.64%* 0.60 0.82%
upper (0.27) (0.58)) (0.79) (0.48) (0.22) (0.34) (0.58) (0.46) (0.23) (0.33) (0.59) (0.47)
Remittances 0.30 -0.03 0.25 0.59 0.45%** 0.43%* 0.50 0.66%* 0.20 0.17 0.13 0.44
(0.22) (0.42) (0.66) (0.39) (0.16) (0.22) (0.41) (0.38) (0.18) (0.24) (0.50) (0.39)
Settlement type: 0.36 - - - 1.08%#* - - - 1.06%** - - -
peri-urban (0.31) (0.21) (0.25)
Settlement type: 2. 77%%* - - - 2.87%** - - - 3.16%** - - -
urban (0.25) (0.19) (0.20)
Education: 1.88%** 1.40% 0.76 2.09%*%* 1.29%** 1.00%* 0.97 1.50%*%* 0.70%** 1.14%%%* 0.76 0.44
primary (0.39) (0.83) (1.24) (0.52) (0.28) (0.39) (0.84) (0.47) (0.25) (0.42) (0.85) (0.43)
Education: 2.93%** 3.0%%* 1.60 2.90%** 2.13%%** 1.72%%* 2.07%* 2.15%** 0.99%** 1.81%%* 0.35 0.50
secondary (0.41) (0.90) (1.29) (0.58) (0.31) (0.44) (0.89) (0.54) (0.29) (0.48) (0.94) (0.52)
Education: 3. 77 3.35%** 2.52 4 88*** ) 1.90%** 2.65%* 3.40%** 1.30%** 1.14 147 2.19%
tertiary (0.52) (1.22) (1.54) (1.13) (0.44) (0.64) (1.14) (1.12) (0.45) (0.86) (1.27) (1.13)
Electricity 5.95%%#* 2.58 4 23%** 5.63%*** 0.99%** 1.08%** 1.32%%* 0.53 -0.43%* 0.03 0.35 -1.07%%*
availability (0.52) (2410.00) (0.82) (0.77) (0.18) (0.28) (0.39) (0.33) (0.22) (0.42) (0.52) (0.34)

Notes: Statistical significance level: *** = 1%, ** = 5%, * = 10%. Values in parenthesis represent standard errors.
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4. Discussion

A variety of factors influence a choice of a particular
energy fuel for certain household uses, as it has been
observed in sections 3.2 and 3.3. The gender of the
household head is, in large part, statistically insig-
nificant for the energy fuel choice for cooking and
water-heating. A possible explanation could be that,
inasmuch as a household may be headed by a male,
a woman within that household is likely to be the
one that makes or influences the decision of the
choice of energy fuel. This is because women are
more likely to spend a lot of time in the house
relative to men. These findings are in accord with
the findings of Nlom and Karimov (2015) and Zou
and Luo (2019), who established that gender of the
household head has no significant impact on the
choice of energy fuel used in a household.

In terms of age of the household head, the
finding is that, generally, older household heads are
less likely to use cleaner energy fuels than their
younger counterparts for cooking and water-
heating. This might be because older people are
associated with reluctance to change and often
adhere to their social norms. Moreover, it could be
associated with a perception that is common among
older household heads that energy fuel sources such
as electricity and LPG are not safe to use and not
readily accessible and affordable like traditional fuels
(Gould and Urpelainen, 2018; Malakar, 2018).

Large households are less likely to prefer clean
energy fuels to traditional fuels. The observed results
are in line with the findings of Mensah and Adu
(2015). This may be attributed to the fact that large
households have enough labour for collecting trad-
itional fuels as opposed to opting for paid energy
fuels. These households are likely to have higher
household energy demands than smaller house-
holds and hence traditional fuels become an
attractive option because they are usually available
at little or no monetary cost (Ozcan et al., 2013a;
Uhunamure et al., 2017a). However, when the
model is re-estimated for rural settlements only and
the peri-urban settlements only for water heating,
household size is not significant for the choice of
electricity over traditional fuels.

Predominantly, households in higher-income
classes are more likely to choose clean energy fuels
for cooking and water heating. Sehjpal et al. (2014)
argue that households maximise their utility subject
to constraints such as income and, as such, an
increase in income may lead to the use of energy
fuels such as electricity and paraffin. A similar view
is shared by Arthur et al. (2010) and Couture et al.
(2012), that poor households are most likely to rely
on firewood for household energy use, especially in
rural areas. These findings are in accord with the
energy ladder model associating higher-income
households with clean energy fuels.

Education is, on the whole, a key factor for the
choice of clean energy fuels within households. An
increase in the education level of household head
raises awareness of the health and environmental
impacts of using traditional fuel and therefore
adoption of clean energy fuels (Behera et al.,
2015a). However, if the settlements are disag-
gregated, education is not important for the choice
of electricity over traditional fuels for cooking.

Access to electricity is also crucial for the
adoption of clean energy fuels within households.
These findings are in agreement with the findings of
Rahut et al. (2014), who assert that an electricity
connection is essential for households to adopt
electricity. Electricity is associated with convenience
and improved standard of living, hence households
that are connected to the grid are likely to adopt
clean energy fuels over traditional fuels. Adopting
electricity within a household means that house-
holds can allocate more time to productive activities
such as engaging in income-generating activities
(Pueyo and Maestre, 2019). But in rural settlements,
electricity availability is not enough for the choice of
electricity over traditional fuels.

5. Conclusion and policy recommendations
Given the importance of understanding household
energy-use patterns when formulating effective
clean energy and climate change policies, this study
analysed the determinants of the choice of
household energy fuel in Lesotho, using the
multinomial logistic regression and the data from
Lesotho’s national household energy consumption
survey of 2017. The household energy uses were
classified into cooking and water-heating. The study
found that the gender of the household head played
a limited role in the choice of energy fuel for cooking
and water-heating across all settlement types,
vielding similar results to those of Nlom and
Kamirov (2015). However, the age of the household
head negatively influenced the choice of cleaner
energy fuels. This corroborates the findings of Gould
and Urpelainen (2018) and Malakar (2018) that
older people are unlikely to choose cleaner fuels
because they are perceived to be unsafe. Further-
more, larger households preferred traditional fuels
over clean fuels for cooking and water-heating
across all settlement types relative to smaller
households. This could be because they have
enough manpower for the collection of traditional
fuels.

As predicted by the energy ladder model, income
and remittances also played an important role in the
choice of energy fuel. Households in higher-income
classes and the ones receiving remittances are more
likely to choose cleaner energy fuels. Education is
also observed to be an important determinant of the
use of clean fuels. This is in agreement with a couple
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of studies (Rahut et al., 2014; Behera et al., 2015;
Guta, 2018; Acharya and Marhold, 2019), because
the awareness of educated household heads that
clean energy fuels are better for the welfare of the
household contributes to choosing them. Lastly,
electricity availability positively influenced the
choice of clean energy. However, electricity is hardly
chosen for cooking or water-heating in rural
settlements.

The findings of this study have important policy
implications. For instance, policies aimed at
promoting household income-generating oppor-
tunities, effective provision of access to electricity,
and investment in education can be pursued as they
can influence the choice of clean energy use within
households. Nonetheless, these policies must be
tailor-made according to the unique characteristics
of different settlement types. In the case of energy
access policy formulation such as electrification
master plans, cheaper alternatives to grid extension
such as mini-grids, solar home systems, and
improved cookstoves should be explored for the
provision of clean energy in households across
different settlement types.
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