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Introduction: The role of gender and gender role differentiation has been of long
standing interest and has remained a concern regarding the access and use of energy
fuels for cooking in households. Although there seems to be a thin line between
gender. However, studies on gender role differentiation in household fuel transition
have framed gender as the biological construction of male and female rather than
social roles.

Methods: This study used A multinomial probit regression model (MNP) to analyze
the effect of gender role differentiation on household transition decisions from high
to low-polluting fuels and their implications on education and training in Uganda.
The study used the National Household Survey data collected by Uganda Bureau of
Statistics.

Findings and discussion: The findings revealed that the gender role differentiation
significantly affected household fuel transition decisions. The study concludes by
highlighting the implications of such gender role differentiation on education and
training in Uganda.
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1. Introduction

The role gender and gender differences play in accessing and using energy fuels for cooking
in households has been of long-standing interest to both researchers and policymakers (Adjakloe
et al,, 2021a,b). Although there seems to be a thin line between gender differences and gender,
the latter refers to the socially constructed roles of women and men rather than biologically
determined differences (Fathallah and Pyakurel, 20205 Jagoe et al., 2020). In regards to household
energy fuels, several studies (Choudhuri and Desai, 2020; Shrestha et al., 2020; Adjakloe et al,
2021b) have confirmed the existence of gender differences in household consumption practices,
choices, and shifts in energy fuels for cooking. However, these studies have only conceptualized
gender to refer to male and or female rather than the social constructions and the differences
attached to them.

This study uses structural functionalism theory to explain household fuel transition decision-
making. Consistent with Lindsey (2020), this study uses structural functionalism to argue that,
in subsistence economies, households are made up of interdependent parts with differing roles
which have crucial functions in meeting the basic social needs of the household members in
predictable ways. Values surrounding gender roles contribute to the overall social stability,
balance, and equilibrium of households in developing economies (Lindsey, 2020, p. 8). Value
consensus at the household level is proposed to be a major ingredient in explaining household
fuel transition decision-making, since a shift in values can easily threaten social stability. The
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functionalist model assumes that household wellbeing is deeply
rooted in its culture, that is, its values, norms, and beliefs.
This means that the welfare, survival, and maintenance of a
household at a certain level, largely depends on satisfying certain
functional requirements.

Traditionally, in most parts of the developing world and among
households that depend on biomass as a main fuel source for cooking,
cooking remains primarily a role for women. The responsibility of
biomass fuel collection rests heavily on women and girls (Choudhuri
and Desai, 2020). In sub-Saharan Africa and Uganda in particular,
where 94% of the fuel used for cooking is biomass, the burden
of collecting and using this fuel rests largely on women and girls.
This seemingly taken-for-granted responsibility significantly narrows
the opportunities and time for women to engage in other activities
that would support household transition to modern energy fuels
(Kyayesimira and Florence, 2021).

Unlike men who, by way of social gender constructions,
have more time to engage in income-generating activities like
formal employment, few women in the developing world have
the opportunity to engage in formal employment and other
income-generating activities. Young girls spend time collecting
firewood (Nyambane et al, 2014); the time that could have
been used in class for studying and learning is now spent in
the field trying to access wood fuel while their counterparts,
male children, are attending school. Beyond the missed education
opportunities for girls and significantly limited opportunities
for better income-generating activities, women also rarely have
ownership of household and family properties, nor financial
resources due to the nature of socially constructed gender
differences (Rothblum, 2017). Furthermore, due to the risks they
face while collecting and using firewood, women often favor
using modern energy fuels, although the lack of ownership over
household property (income, land, business), a lack of education,
and limited engagement in formal employment significantly limit
their say on the nature of the fuel used in the household
(Muravyev et al, 2009; World Bank, 2010). Gender differences
therefore are seen to manifest more in the areas of education,
employment, and the headship of households (Muravyev et al,
2009).

With such differences brought to the fore, it is of paramount
importance to separate gender as a social construction from the
biological construction of being male or female. Studies on household
fuel choices and transition (Fathallah and Pyalkurel, 2020; Jagoe
et al., 2020) seem to have taken the biological path, ignoring the
thinking that gender is about socially constructed roles and the
responsibilities and differences that come with them. These social
constructions, which change from society to society, may have
implications for education and training, which we explore in this
study. It appears that in Uganda, there have been no studies that
have considered the influence of gender role differentiations on
household fuel transition, a gap that this study seeks to close.
Therefore, this study seeks to analyze the effect of gender role
differentiation on household transition decisions from high- to low-
polluting fuels and the implications for education and training in
Uganda. The rest of this paper is structured as follows: section two
covers methods and materials, section three presents the findings and
the discussion, while section four presents the concluding remarks
and the implications of the findings for education and training
in Uganda.
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2. Review of related literature

2.1. Transition toward pro-environmental
devices and practices

There is evidence that the use of polluting fuels and conversion
technologies has a negative impact on the environment (Kyaw et al.,
2020; Cimini and Moresi, 2022). This necessitates transitioning
toward pro-environmental devices and practices. However, this
requires pointing out the environmental benefits associated with pro-
environmental devices and practices, since they impact the attitudes
of the households. Cimini and Moresi (2022) pointed out that
environmental and warm-glow benefits had a significant positive
effect on consumer attitudes toward efficient energy appliances.
Earlier empirical work by Hartmann and Apaolaza-Ibdnez (2012)
recognized the fact that environmental benefits and warm-glow
benefits positively enhanced consumer confidence in green energy
products. Consistent with Hartmann and Apaolaza-Ibanez (2012),
Kopaei et al. (2021) noted that attitude and intentions impacted
consumer intentions to adopt home compositing appliances.
Similarly, Ertz et al. (2017) in earlier studies explored the importance
of attitude when it came to transition. In their investigation, they
concluded that attitude was a significantly strong predictor of
intentions. Bhutto et al. (2022) investigated the role of self-identity
and its effect on consumption values and intentions to adopt green
vehicles among Generation Z. They found that functional value
(quality) significantly influenced consumer intentions to adopt green
vehicles. They emphasized the need to improve consumer values and
ethical self-identity as these eventually contributed to the adoption of
green vehicles. The study concluded that functional benefits, such as
reliability, comfort, and usability among others would influence the
intentions of the consumers to adopt green vehicles.

2.2. Review of literature on energy/fuel
transition

Looking at household energy transition, Shari et al. (2022), in
their study “Modern cooking energy transition in Nigeria: policy
implications for developing countries,” noted that without significant
policy interventions, not all households would switch to modern
cooking. Therefore, to accelerate the diffusion and adoption of
modern cooking fuels in developing countries, potent policies
supporting adoption should be emphasized. Earlier studies (Sehjpal
et al,, 2014) argued that while macro-policies provided important
guidelines and necessary frameworks, implementation strategies
should also be designed at local levels through a participatory
approach that made energy an integral part of the developing
paradigm. Similarly, after investigating cooking gas adoption and
the impact of Indias Ujjwala programme in rural Karnataka, Kar
et al. (2019) concluded that in order to encourage full transition to
more modern fuels (LPG), mid-course revision of policies should be
encouraged to allow regular-use LPG for all consumers.

Other than significant policy interventions Edomah and Ndulue
(2020) and Shari et al. (2022), further emphasized that governments
and communities must re-evaluate the policy levers used in directing,
managing, and shaping changes in energy systems to allow a more
permanent transition in energy consumption patterns. Coelho et al.
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(2018) reviewed energy transition history of fuel wood replacement
for LPG in Brazilian households and its impacts in the country
between 1920 and 2016 with the aim of identifying key policy
implications. They recommended local governments developed and
implemented new policies that provided more equitable access to
LPG for low-income groups. They further concluded that there was
need to go beyond the prevailing government fuel and social policies
by introducing subsidies or other forms of financial support to fully
replace fuel wood with LPG for cooking.

2.3. Review of literature on gender role
differentiation

Gender refers to the socially constructed differences among
individuals regarding their attitudes, behaviors, and social identities.
In general, gender encompasses the set of norms and relations that
determine how individuals are expected to behave and what they
can and cannot do. These social differences are learnt in different
circumstances and conditions and are influenced by historical,
religious, economic, and cultural realities (Verena et al., 2022).

Gender differences are rooted in socialization and responsibility,
and yet the headship of most households in rural low-income
countries are headed by men. This implies that decisions are made by
men who own and have a say in family assets and wealth ownership.
Gender accounts for crucial roles from a social aspect and energy-
saving process analysis because men and women have different needs.
Existing gender norms, including the power relations between them,
are likely to focus less on the benefits of women in most countries
where socially and culturally defined gender norms have created
barriers to energy-related activities (Shrestha et al., 2021). The pre-
defined norms that are not in favor of women engaging in energy-
related activities that would improve women’s welfare exacerbate
poverty among women (ENERGIA, 2019).

Remarkably, in their study “Review on the importance gender
perspective in household energy saving and energy transition for
sustainability,” Shrestha et al. (2021) concluded that reviewing
household energy-saving behavior while keeping gender roles in
consideration led to gender-sensitive energy policies that had a
remarkable role in changing people’s mindset and perceptions
to increase motivation, gender participation, and change habits.
Ultimately, gender energy-saving behavior has the strength to achieve
SDG goal 7, in terms of energy security, accessibility, and affordability
for all, thus having a positive impact and reducing energy poverty.

Nguyen and Su (2021) noted that there is a link between energy
poverty and caregivers, and these people are mostly represented by
women. They further argued that energy poverty in these population
groups is not always related to education but to the impossibility of
redressing domestic labors; there are gender differences in subjective
wellbeing due to the construction of women’s identity being coupled
to household needs. Heredia et al. (2022), through analyzing
interview responses, noted that the feminization of energy poverty
is just another example of gender inequality. In most economies,
women are involved highly in energy activities in households chores
but have less gender participation in gender decisions (Shrestha et al.,
2021).

Interestingly, Robinson et al. (2019) investigated the partialities of
gender and energy poverty in England. Five dimensions of gendered
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energy-poverty vulnerabilities were analyzed, including: exclusion
from the economy; time-consuming and unpaid reproductive, caring,
or domestic roles; exposure to physiological and mental health
impacts; a lack of social protection during life course; and coping
and helping others to cope. The findings suggested that gendered
vulnerabilities appear to increase energy poverty in England. Access
to modern energy can have significant benefits in improving the
quality of life of women but these benefits may only be realized
if energy projects are designed and targeted after careful attention
is given to local energy availability and household decision-making
processes (Kohlin etal., 2011; Clancy et al., 2012). In most economies,
women are highly involved in energy activities in households chores
but have less gender participation in gender decisions (Shrestha
et al., 2021; Heredia et al., 2022). In most countries, socially and
culturally defined gender norms have created barriers to energy-
related activities (Shrestha et al., 2021). Matinga et al. (2018) attested
to this notion and asserted that a lack of understanding of gender
from a relational perspective focusing on both women and men
impedes conclusions on empowerment in terms of whether increased
access to modern energy in the formal food sector contributes to
closing the gender gap.

3. Materials and methods

3.1. Data sources and collection procedures

The data used in the study was collected by the Uganda Bureau
of Statistics (UBoS). The Uganda Bureau of Statistics is mandated by
an Act of Parliament (Act. 1998) to develop and maintain a National
Statistical System to ensure collection, analysis, and publication of
integrated, relevant, reliable, and timely statistical information. The
study used the most recent cross-section national household survey
data (2019/2020). These data are rich and contain the variables
relevant for this study.

3.2. Study variables

Table 1 shows the variables included in this study and how they
were measured and coded. The outcome variables were categorical in
nature and classified as traditional, transition, and modern fuels. This
classification was derived following the energy ladder hypothesis,
i.e., modern fuels (e.g., electricity and LPG), transition fuels (e.g.,
kerosene and efficient methods of burning wood fuel) and traditional
fuels (e.g., charcoal, firewood, dung, and plant wastes) (Leach, 1992;
Karimu, 2015; Choumert-Nkolo et al., 2019). Traditional fuels are
those that release carbondioxide and other harmful pollutants into
the air (Islam et al., 2022). Transition fuels are those that provide
some health benefits due to substantial reductions in emissions.
Modern fuels, on the other hand, are fuels with very low levels of
polluting emissions when burned. Fuels are classified as modern if
they meet the emission rate targets in the World Health Organization
guidelines (World Health Organization, 2014). The explanatory
variables include: household income, age of the household head,
household size, level of education of the household head, headship,
role differentiation, region, and location, as shown in Table 1.

Data analysis was done using the STATA statistical package,
version 15.0. A multinomial probit regression model (MNP) was
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TABLE 1 Study variables and measurement scale.

Variable Measurement Coding
scale

Outcome variable

Fuel category Nominal (1) Traditional, (2) transition,
and (3) modern

Explanatory variables

Income of the Ratio Ugx. earned on monthly basis

household head

Household size Ratio Total number of usual persons
resident in the household

Age of the household Ratio Age in complete years

head

Region Nominal (1) Central, (2) Eastern, (3)
Northern, and (4) Western

Location Nominal (1) Rural and (2) Urban

Education level of Ordinal (1) No formal education, (2)

household head Primary level, (3) Secondary
level, (4) Secondary, and (5)
Tertiary

Household headship by Nominal (1) Divorced female headed,

sex (2) Married male headed, (3)
Married female headed, (4)
Unmarried female headed,
and (5) Widow.

Gender role Nominal (1) Unemployed, (2) Wage

differentiation employment, (3) Non-wage
employment, and (4) Not
stated

Source: Authors’ computation based on the UNHS, 2019/2020.

used to estimate the effect of gender differences on household fuel
transition decision-making. Unlike the multinomial logit model,
multinomial probit regression was preferred because it does not
assume independence of irrelevant alternatives, i.e., the relative
probability of a household choosing between two options is
independent. This shows that the multinomial probit model provides
more accurate results (Kropko, 2008). Furthermore, multinomial
probit regression does not only effectively predict probabilities for
multiple choices but is also suitable for unordered data (Njong
and Johannes, 2011). This approach was also used by several
other scholars (Al-Farsi et al., 2007) because of its practicability in
predicting probability for multiple choices.

3.3. Theoretical model

The theoretical model for household demand for cooking fuels
was derived from the household utility maximization principle
(Amacher et al, 1999), where utility is maximized subject to a
set of both economic and non-economic constraints, as presented
in Equation 1. Economic constraints include fuel price and
budget (household income), while non-economic constraints include
household characteristics and social factors. Assuming that a
household consumes a variety of goods with different quantities and
prices, the functional equation for the study takes the form:

U* = UlQu (Pw, P, Y, Q) Qa (Py,Pa, Y, Q)] (1)
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where U*(Py,, Pa, Y, ) is the maximum attainable utility, Q,, is
the units of fuel purchased, P,, is the per-unit price of energy fuel
purchased, P4 is the unit price of other alternatives, Y is household
income, €2 is the set of social factors, and Q4 indicates the units of
alternatives purchased. In this study, the social factors considered
include: household size, household age, education level, gender roles,
and headship, while the economic factors include household income,
since in this study cooking fuel is conceptualized as a consumption
good. To complete the functional equation above, a demand theory
was adopted to explain the factors that influence the consumption of
a particular good. The demand theory stresses that the demand for a
good is generally driven by two factors: utility and the ability to pay
for such a good. In this case, the utility takes the form of the Cobb-
Douglas utility function (with two goods: X; and other goods X3),
where X and X, represent energy fuel and other goods, respectively,
as shown below:

UXL X2)= X107 a20-9 o<1 2)

The two goods have price tags, such that P; and P, are the prices
of good one and good two, respectively. Note that a household is
endowed with wealth M, hence the constraint. Thus, a household
spend on the goods is subject to constraint, as in Equation 3:

PIX1+ P2X2 =m (3)

where P; and P; are the prices for goods X} and X, respectively.
The maximization problem for the household is therefore
formulated as follows:

UXTX2) = X1* 2209,
St; P1X1 + P2X2 = m
4+ A(m — Plxl — P2x2)

)

£ = x1* X2!~¢ (5)

The Lagrangian function was set up as in Equation 5 and used
to solve the optimization problem results to MRS (marginal rate
of substitution).

aX1et 2l (1 —a)X1* X2
P1 - PZ

The constraint m was used to solve for X yields:

oam

x1* = —
P1

(6)
Equation 6 is the Marshallian demand function, which represents
the household demand for cooking fuel (X;).

3.4. Econometric model

Whereas, cooking fuel was conceptualized as a consumption good
in this study, it only enters the utility function indirectly through
food consumption. Suppose that household i faces j alternatives of
cooking fuel (where j = 1, 2, and 3), the indirect utility derived from
each of the j alternatives is defined by the term v;j. The indirect utility
function is then divided into X;ﬁ. and an unobserved part &ij where
x; is the vector of all variables in the model. Thus, the indirect utility
for alternative j for household i is presented as:

Vi':X;ﬁj + & ?)
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where unobservable ¢;; is assumed to have a normal distribution with
V ~ N[0, X],and ﬁj is the vector of the unknown parameters. x is the
vector of the explanatory variables characterizing both the alternative
j and the household i. ¢;; is the normally distributed random error
term of mean zero assumed to be correlated with errors associated
with the other alternatives j,j = 1,...j, j # i.

We assumed that there are m categories of fuel and that
household i chooses fuel alternative j if Vij is highest for j as expressed
in Equation 8:

jif Vij = max (Vij, Vij i, cevvvennnn. Vij.im)s
0 otherwise

Vij=jif Vij = (8)
The probability that household i selects a particular fuel is
expressed as:

P,‘] = Pr (81‘2 — &1 <X;-,31 —X;-ﬁz and
g3 — &1 < X;B, — X;B3) ©)
= Prley; < X;(B, — B2)and e, < xi'(B1 Ba)]

where &;,, = &, - &, and &j3; = &j; - &;;. For the case of P and
Pj3, similar expressions can be obtained. &;; was assumed to be a joint
normal density function which is defined as f(e;;) = f(ei1, iz, €i3).
Let y;; denote a discrete choice outcome variable that takes a value
of 1 if household i chooses fuel j and 0 otherwise. The cumulative
probability for the choice of the first alternative fuel by household i is
expressed in Equation 10:

Py = Pilyi = 1]
v v
iji2 piji3
= / f(&i1 > €j31) and depy; , dejs, (10)
— —X
The terms Viiz = X;(8, — 2) and Vi = X;(B1 — X;B;)

are specific to the first fuel category and the choice proability of
household i choosing fuel alternative j is given by Py = Pr[y; = j]
=mj(X;,3j). But mj(X;ﬁj) takes a similar expression, as in Equation
11. Finally, the log likelihood function for a sample of N independent
households with j alternatives can then be expressed as:

NS
t=InLy Zj_lyz] In (5;)

pij is estimated in a similar way to Equation 12, using simulation

(11)

methods and substituted into a log likelihood function which is
maximized to obtain the parametric estimates for the 8.

3.5. Specification of the model

Following Equation (7), the empirical model to be estimated was
specified as:

FC = Bo + Blinincome + P2hsize + B3hage + P4loc
+ B5region + Bé6roledif + P7hhedlev + P8headship
+ ¢ (12)

where s are the coeflicients of the equation and ¢ is the error term.
Inincome = household income, hhsize = household size, hage =
age of the household head, roledif = role differentiation, and FC =
fuel category.
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TABLE 2 Description of the data.

Variable No of HHs %
Fuel type

Traditional 9,485 69.4
Transition 2,202 16.1
Modern 1,963 143
Education level of household head

No formal education 2,550 18.7
Primary level 6,840 50.1
Secondary level 3,087 22.6
Tertiary level 1,163 8.5
Household headship by sex

Male headed 9,157 67.0
Divorced female headed 1,028 7.9
Married female headed 1,503 11.0
Unmarried female headed 92 1.4
Female (Widow) 1,713 12.5
Role differentiation

Wage employment 7,544 55.5
Non-wage employment 2,228 16.3
Unemployed 3,858 28.0
Not stated 19 0.1

Source: Authors’ computation based on the UNHS, 2019/2020.

4. Results and discussion

4.1. Descriptive statistics

Table 2 shows that, of the 13,649 households, only 14.3% used
modern fuels for cooking while the majority (69.4%) relied on
traditional fuels for cooking.

Households headed by married males, married females,
11.0,
1.4, and 12.5%, respectively. In terms of the education level
of the household head, 18.7% of household heads
had no formal education. However, the majority of the
household heads (50.1%) had attained a formal education to
primary level. Household heads that had attained a secondary

unmarried females, and widowed females were 67.0,

about

education and those that attained a tertiary education were
22.6 and 8.5%, respectively. This shows that the majority
of household heads had attained formal education to at least
primary level.

Furthermore, in terms of employment (role differentiation),
about 55.5% of the household heads were involved in wage
employment, while 16% were in non-wage employment. The
household heads who were unemployed were 28%, and those
who did not disclose their employment status were 0.1%. The
households included in the survey were spread across four
regions in Uganda. About 21.3% were from the Central region,
while 31.3% were from the Eastern region. Similarly, 24 and
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TABLE 3 Rural urban consumption of different cooking fuel categories.

Location Traditional Transition Modern
Households Households Households

Rural 7,426 783 1,677 76.1 949 433

Urban 2,059 217 524 23.8 1,014 516

Total 9,485 100.0 2,201 100.0 1,963 100.0

Source: Authors” computation based on the UNHS, 2019/2020.

E Traditional = Transition = Modern Total
2,008 4,273
4,000
‘ 3,278
2,911 il
3,000
2,000
1,019
1,000 309 183 356 290
= ] [ —— .
O = _ _
Central Eastern Northern Western
FIGURE 1
Regional consumption of different cooking fuel categories.

23.3% of the households were from Northern and Western
regions, respectively.

Figure 1 shows a large percentage of the households that have
transitioned to using modern fuel for cooking were from the
Central region, while the Northern region presented the least
number of households using modern fuels for cooking. Similarly,
the largest number of households depending on traditional fuels
for cooking were from the Northern region, followed by the
Eastern region. From Table 3, we noted that over 78% of the
10,052 households in rural areas largely depended on traditional
fuel for cooking. Furthermore, out of the 10,052 households in
rural areas, only about 9.4% used modern fuels for cooking.
Similarly, of the 3,597 households in urban areas, 21.7, 23.8, and
51.6% used traditional, transition, and modern fuels for cooking,
respectively. While there was an improved number of households
using modern fuels for cooking, we noted that there was also
a significant number of households using traditional fuel despite
the presence of modern options like electricity and LPG in
urban areas.

4.2. Mean estimation of income, size, and
age of household head

From data analysis (see Table 4), the average age of the household
head was 45 years and the average household size was 4.72 persons
per household.

4.3. Differences arising from social
constructions

Viewing gender as a social construction, this study focused
on differences in the context of education and gender-role
differentiation. In terms of gender and education, we focused on
the differences in education outcomes, particularly in education
attainment: that is, how far young men and women go within the
education system. The findings in Table 5 show that more male
(71.6%) than female (28.4%) household heads had attained a primary
school level of education.

The findings further revealed that more male (78.5%) than
female (21.5%) household heads had attained a secondary education
level. Similarly, more male (82.0%) than female household heads
had attained a tertiary education. These findings suggest that more
males had the opportunity to attain a formal education compared
to females. These results conformed to the societal construction
of gender roles and responsibilities assigned to males and females.
Society frames girls as responsible for household chores, such as
cooking and housekeeping-related activities, thus denying them the
opportunity to attend school (Choudhuri and Desai, 2020). There is
a persistent viewpoint among most rural communities that education
is not meant for girls but only for boys (Mitra et al., 2022). This
exacerbates the problem of gender inequality in education outcomes.
Most parents prefer their sons to attain education rather than their
daughters. They argue that, in the end, the sons will provide financial
help to them in the future, as opposed to daughters, who will get

The average monthly household income was UGX  married and instead may not be available to offer help in the future
325687.8. This amount is ~$2.8, which is below the (Akabayashietal., 2020).
international ~ poverty threshold of $3.2. This explains This could explain why there are large numbers of educated
why nearly three-quarters of Ugandans are categorized male headed households compared to female headed households.
as poor. Our findings complement other scholarly work that report gender
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TABLE 4 Mean estimation income, size, and age of the household head.

10.3389/frsus.2023.1034589

Variable Mean SE 95% conf. interval

Household income 3,25,687.8 5,64,305.6 315553.2 3,33,897
Age of household head 45.0366 0.1385869 44.76495 45.30825
Household size 4.720091 0.0218359 4.67729 4.762892

Source: Authors’ computation based on the UNHS, 2019/2020.

differences in terms of education attainment. The study by Evans et al.
(2021) on “Gender gaps in education: the long view” reported that
women had less educational attainment than men as a result of gender
role differentiation in more than two-thirds of countries globally.
Regarding gender and gender role differentiation on
employment, the findings in Table 5 show a significant level of
differences between male and female household heads. More male
(73.3%) household heads than female (26.7%) house heads had
wage roles leading to wage remuneration. Formal employment
is closely linked with formal education. In addition, the findings
indicated that more males attained formal education than females.
This could explain why more male household heads (see Table 5)
are in roles leading to formal wage remuneration than female heads.
These findings agreed with existing scholarly work. For example,
Humpert and Pfeifer (2013) reported that women in all age groups
had low employment rates compared to men. Although there could
be other factors contributing to the low employment of women, low
education levels as a result of social construction of gender is one
of them (Mitra et al., 2022). Mascherini et al. (2016) also reported
that women’s participation in the labor market is still low despite the

effort to create gender equality in employment.

4.4, Marginal effect coefficients and
predicted probabilities

The estimated marginal effects coeflicients and predicted
probabilities of the multinomial probit regression are presented
in Table 6 and Table Al. The results showed that income was
a significant factor in determining the probability of choosing a
particular category of cooking fuel. The results showed that an
increase in households income by one percent reduced the probability
of the household choosing traditional fuels for cooking by —1.7% but
increased the probability of choosing transition fuels and modern
fuels by 0.9 and 0.7%, respectively. The implication of this result is
that higher the household income, the more likely that the household
can transit to using modern fuels and transition fuels in relation
to traditional fuels. These findings are in line with the energy
ladder hypothesis (Leach, 1992) which states that, as household
income increases, households shift from traditional to modern fuels
for cooking.

The study findings further revealed that household size had
a negative effect on the choice probability for modern fuels but
positive effect for traditional and transition fuels. The implication
here was that an increase of the household size by one member
reduced the likelihood of the household transiting to modern and
transition fuels by —0.4 and —0.2%, respectively, but increased
the likelihood of the household using traditional fuel by 0.6%.
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Household size plays a key role in household fuel transition decisions
(Muller and Yan, 2016). Meikle and Bannister (2005) reported
that household size along with other household socioeconomic
factors, such as income and the age of the household head,
determined the type and consumption levels of particular fuels.
Fethi and Rahuma (2019) agreed with this position when they
noted that household size affected the household preferences for
modern fuels. Joshi and Bohara (2017) reported that, as household
size increased, households became skeptical toward switching to
modern fuels. While the effect of household size on fuel switching
still remains ambiguous (Muller and Yan, 2016), several studies
(Rao and Reddy, 2007; Pandey and Chaubal, 2011; Ozcan et al.,
2013) have reported that larger households have always preferred
traditional fuels over modern fuels. One possible argument is
that households with bigger number of occupants are normally
poorer and therefore cannot afford modern fuels. Our study
concurred with this finding that additional members in the household
increased the expenditure of the household and, as a result,
households resorted to cheaper (traditional) fuels to meet their
fuel needs.

The results further showed that age was a significant factor
in determining the probability of choosing a particular category
of cooking fuel. The results showed that an increase in age by 1
year increased the probability of the household using traditional,
transition, and modern fuels by 0.01, 0.1, and 0.06%, respectively.
Furthermore, the study revealed that the location of the household
had a significant impact on household energy transition. The
probability of choosing modern fuels by households living in urban
areas increased by 0.8%. On the other hand, the probability of urban
households choosing traditional fuels for cooking reduced by 7.2%.
Similarly, households in the Eastern, Northern, and Western regions
of Uganda had their choice probability of transiting to modern fuels
reduced by —1.3, —1.8, and —1.4%, respectively.

The study findings revealed that the education level (see Table 5)
of the household head was statistically significant in influencing
household fuel transition decisions. These findings agreed with those
of Riahi et al. (2017), who noted that the education level of the
household head had an impact on household transition decisions.
Attainment of a primary level of education reduced the likelihood
of a household continuing to use traditional fuels by —6%, and
increased the probability of moving to transition and modern fuels
by 1.9 and 4%, respectively. Attainment of a secondary education
level reduced the probability of households using traditional and
transition fuels by —13.1 and —4.4%, and increased the probability
of households moving to modern fuel by 17.5%. Findings further
showed that the attainment of a tertiary level of education by
the household head reduced the probability of using traditional
fuels and transition fuels by —22.9 and —10.1%, and increased the
probability of transiting to modern fuel by 33.3%. These findings
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TABLE 5 Household headship and education attainment.

10.3389/frsus.2023.1034589

Variable Education attainment

Pri. level Sec. level Tertiary
Household headship by sex Freq. % Freq. % Freq. %
Divorced female head 289 113 523 7.6 218 7.1 51 4.4 1,081
Male head 880 34.5 4,895 71.6 2,423 785 954 82.0 9,152
Married female head 486 19.1 687 10.0 247 8.0 82 7.1 1,502
Unmarried female head 27 1.1 52 0.8 70 2.3 43 3.7 192
Widow 868 34.0 683 10.0 129 4.2 33 2.8 1,713
Total 2,550 6,840 3,087 1,163 13,640

Source: Authors’ computation based on the UNHS, 2019/2020.

TABLE 6 Marginal effects and predicted probabilities of multinomial probit estimates.

Variable Traditional fuels Transition fuels Modern fuels
Logarithm of income —0.017 0.000 0.009 0.025 0.007 0.024
Household size 0.006 0.000 —0.002 0.105 —0.004 0.000
Age of household head —0.001 0.004 0.0004 0.057 0.0003 0.059
Location (Urban) —0.0769 0.000 0.005 0.442 0.071 0.000
Region

Eastern 0.018 0.122 0.115 0.000 —0.133 0.000
Northern 0.237 0.000 —0.056 0.000 —0.180 0.000
Western 0.193 0.000 —0.044 0.000 —0.148 0.000
Education attainment level

Primary level —0.060 0.000 0.019 0.032 0.040 0.000
Secondary level —0.131 0.000 —0.044 0.000 0.175 0.000
Tertiary level —0.229 0.000 —0.101 0.000 0.333 0.000
Gender role differentiation —0.030 0.000 —0.022 0.000 0.052 0.000
Household headship

Married male head 0.090 0.122 —0.001 0.938 —0.089 0.000
Married female head 0.0758 0.000 —0.008 0.542 —0.067 0.000
Unmarried female head 0.016 0.637 —0.069 0.006 0.053 0.068
Widow 0.022 0.210 0.012 0.358 —0.035 0.015

Source: Computed by the authors based on UBoS data 2019/2020.

confirmed the results obtained by Mahmood (2020). Gould et al.
(2020) noted the attainment of a primary education reduced the
probability of households choosing to use traditional fuels, whereas
Mahmood (2020) further noted that the attainment of a secondary
education increased the probability of households choosing modern
fuels. On the contrary, our findings indicated that the attainment
of a secondary education rather increased the probability of using
transition fuels but reduced the probability of using modern fuels.
This could be attributed to the fact that a secondary level of
education remains rather low and the income of such secondary
graduates may still be too low to influence the adoption of
modern fuels.

The study findings revealed that gender role differentiation
significantly affected household fuel transition decision-making. The
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findings indicated a negative but statistically significant relationship
between gender role differentiation and traditional fuels. This means
that increased gender role differentiation reduced the probability of
households using traditional fuels by 3%. One possible explanation
lies in the widespread sociocultural upbringing practices in most
parts of Uganda, which draws a distinction between male and female
roles. Gender socialization provides messages and customs that must
be followed by females or a males in society (Steinbacher and Holmes,
1987). The findings further showed a negative relationship between
gender role differentiation and transition fuels. An increase in gender
role differentiation reduced the probability of households choosing
transition fuels by —2.2%. This means that an increase in gender
role differentiation reduced the probability of households choosing
transition fuels. On the other hand, the findings indicated that
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TABLE 7 Household headship.

10.3389/frsus.2023.1034589

Variable Roles (employment)

3
Household headship Freq. Freq. % Freq. %
by sex
Divorced female head 1 14.3 226 10.1 247 6.4 607 8.1 1 5.3 1,082
Male head 2 286 1,218 547 2,403 623 5,522 73.3 12 632 9,157
Married female head 2 286 298 13.4 435 113 767 10.2 3 15.8 1,505
Unmarried female head 0 0.0 19 0.9 40 1.0 133 1.8 0 0.0 192
Widow 2 286 467 21.0 733 19.0 508 6.7 2 10.5 1,713
Total 7 2,228 3,858 7,537 19 13,649

Source: Authors’ computation based on the UNHS, 2019/2020.

1. Apprentice; 2. Non-wage employment; 3. Unemployed; 4. Wage employment; and 5. Not stated.

increased differentiation of gender roles increased the probability of
households using modern fuels by 5.2%. One possible explanation
for this is linked to the societal expectations for men to provide and
for women to take the lion’s share of child rearing and household
tasks. In the event that men do not provide for their household,
households may opt for cheaper traditional fuel choices (Oldh,
2001).

The results also showed that household headship by sex
was a significant determinant of household energy transition
decision-making (see Table 7). The estimated marginal effects on
married headed households, married female headed, and widow-
headed households reduced the choice probability for modern
cooking fuels by —8.9, —6.7, and —3.5% respectively. A household
headed by unmarried female heads increased the choice probability
for modern fuels by 5.3%. These findings were in agreement
with the literature that the headship of the household had an
impact on household fuel choices and use decisions (Ali, 2020).
In his study “Household Energy Use Among Female-Headed
Households in Urban Ethiopia: Key Issues for the Uplift of
Women,” Ali noted that most female-headed households were
unable to use modern cooking fuels (modern fuels) because
of limited access to modern end-use technologies. The findings
regarding households being headed by married females had no
effect on the likelihood of a household choosing to use modern
fuels. Furthermore, households headed by unmarried females and
widows had no effect on the probability of households’ fuel
transition decisions.

5. The implications of socially
constructed gender differences on
education and training

The purpose of this study was to determine the effect of gender
difference on household fuel transition decisions and subsequently
state the implications of the findings on education and training. As
mentioned earlier, gender is defined as a system of socially defined
roles, privileges, attributes, and relationships (Clancy and Feenstra,
2019). These attributes, relationships, and roles are learned but not
biologically defined (Clancy and Feenstra, 2019). It is important
to note that gender differences manifest glaringly in the aspects of
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education, household headship, and ownership of household assets,
among other socioeconomic and political contexts.

5.1. Theoretical implications

The findings from our study confirmed that structural
functionalism theory provides an explanation of the role of
gender differences on household energy transition decision-making.
This is because the theory argues that households are made up
of interdependent parts with differing roles which have crucial
functions in meeting the basic social needs of the household
members. The long lasting roles that the society assigns to different
members of a household are differentiated based on gender. Women
are highly involved in energy activities concerning household-chore
roles, but have less gender participation in gender decisions (Shrestha
et al., 2021; Heredia et al.,, 2022). This has implications in household
decision-making, since in most cases men are charged with the
household decision-making responsibility. In most countries,
socially and culturally defined gender norms have created barriers
to energy-related activities (Shrestha et al., 2021). For fuel transition
decision-making, value consensus is a critical ingredient since a shift
in values can easily threaten social stability. The absence of social
stability in the households affects household decisions regarding
energy transition.

5.2. Implications for education and training
in Uganda

Education influences the decisions of the household to adopt
modern energy fuels through the raising of awareness of the dangers
of using traditional cooking fuels. This increases the opportunity cost
of the collection of traditional fuels for educated household heads
(Aryal et al.,, 2019; Rahut et al., 2019, 2020; Jaiswal and Meshram,
2021; Wall et al,, 2021; Mothala et al., 2022). Our study findings
were in agreement with the notion above. Our findings revealed
a significant relationship between education and household energy
transition decision-making. This implies that an inclusive education
should be encouraged to allow all children to attain at least some
level of education so as to appreciate the importance of using modern
fuels as opposed to traditional fuels to meet household fuel needs.
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Therefore, from the findings, it is critical to ensure and promote
the attainment of primary, secondary, and tertiary education for all
citizens. The government’s efforts to provide free universal primary
and secondary education should be strengthened to allow all citizens
to attain some level of formal education. In this way, every household
would recognize the danger of using traditional fuels and turn to
using modern fuels.

6. Conclusion

6.1. Concluding remarks

This study sought to establish the effect of gender differences
on household fuel transition decisions. The study highlighted the
importance of household headship and education level of the
household head in household fuel transitions. Our findings indeed
confirmed that gender differences in terms of social constructions
manifest in areas of education and household headship and this
affects household fuel transition decisions. The study further
concurred with the existing literature that household income, age
of the household head, and household size affected household fuel
transition decisions. We conclude by recommending that the already
existing government interventions to provide free universal primary
and secondary education should be strengthened to ensure that
household members understand the importance of modern fuels
for cooking and lighting. The authors also hope that policymakers
and other responsible stakeholders review, revise, and or formulate
policies that empower women so that they are able to move to
a position from where they can afford to use modern fuels in
their households.

6.2. Limitations of the study and direction for
future research

This study used cross-section survey data from the Uganda
Bureau of Statistics. Similar studies can be done using panel survey
data to understand the behavior of households over time. Our study
was quantitative in nature. Other scholars may consider carrying out
similar studies using qualitative techniques. This will help discover
more insights from respondents on how gender role differentiations
influence household energy transition decisions.
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Author’s note

In the study of household energy transition, the existing studies
have framed gender in the context of biological construction of being
male or female. In our study we argue that gender goes beyond
just being male and female construction but rather includes the
social roles construction where the society has provided different
roles to men and women (gender role differentiation). This gender
role differentiation has an impact on the decisions taken in as far
as household fuel transition is concerned. Our study intended to
determine the effect of gender role differentiation on household fuel
transitions and as well indicate the implications it has on education
and training in Uganda.
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APPENDIX A

TABLE A1 Multinomial probit regression estimates of cooking fuel.

10.3389/frsus.2023.1034589

Wald chi2 (26) = 2,533.46

Prob > chi2 = 0.0000

Number of Obs = 13,640 Log likelihood = -9,693.641

Cooking fuel category Coef. Std. Err. z P> |z| [95% conf. interval]
Modern fuel for cooking

Logarithm of income 0.079 0.028 2.78 0.005 0.023 0.135
Household size -0.042 0.008 -4.94 0.000 -0.059 -0.025
Age of household head 0.003 0.001 233 0.020 0.001 0.006
Region

Eastern -0.697 0.055 -12.64 0.000 -0.806 -0.589
Northern -1.389 0.067 -20.65 0.000 -1.521 -1.257
Western -1.050 0.060 -17.32 0.000 -1.169 -0.931
Location (urban) 0.596 0.046 12.88 0.000 0.506 0.687
Education level

Primary level 0.530 0.075 7.00 0.000 0.382 0.679
Secondary level 1.381 0.080 17.21 0.000 1.223 1.538
Tertiary level 2.036 0.0912 22.33 0.000 1.857 2.215
Role differentiation 0.401 0.0341 11.76 0.000 0.334 0.468
Headship

Married male head -0.662 0.073 -9.01 0.000 -0.807 -0.518
Married female head -0.487 0.097 -4.98 0.000 -0.679 -0.295
Unmarried female head 0.202 0.163 1.24 0.213 -0.116 0.522
Widow -0.218 0.096 -2.27 0.023 -0.407 -0.029
Transition fuels for cooking

Logarithm of income 0.068 0.025 2.71 0.007 0.019 0.118
Household size -0.0191 0.007 -2.57 0.010 -0.033 —-0.004
Age of household head 0.003 0.001 2.32 0.010 0.0004 0.006
Region

Eastern 0.398 0.052 7.56 0.000 0.294 0.501
Northern -0.658 0.062 -10.59 0.000 -0.780 -0.536
Western -0.515 0.059 -8.65 0.000 -0.632 -0.399
Location (urban) 0.142 0.044 13.21 0.001 0.055 0.229
Education level

Primary level 0.178 0.053 3.36 0.001 0.074 0.283
Secondary level -0.003 0.064 -0.06 0.955 -0.130 0.123
Tertiary level -0.256 0.099 -2.59 0.010 -0.450 -0.062
Role differentiation -0.057 0.025 -2.28 0.023 -0.107 -0.0008
Headship

Married male head -0.144 0.070 -2.05 0.041 -0.283 -0.006
Married female head -0.160 0.088 -1.81 0.071 -0.334 -0.031
Unmarried female head -0.434 0.216 -2.00 0.045 -0.859 -0.008
Widow 0.021 0.084 0.26 0.797 -0.144 0.188
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