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ABSTRACT

This research investigates factors influencing domestic energy demand among rural households.
Data were collected from 260 randomly sampled household heads in the study area. Descriptive
statistics, ANOVA, and Tobit regression were used for the analysis. Tobit regression results
revealed that gender, household size, income, occupation, farm size, and per capita expenditure
were significant in influencing the use of fuelwood; age, gender, household size, occupation,
education, and per capita expenditure for charcoal, while age, marital status, income, education
and per capita expenditure were significant determinants in the use of kerosene. Also, income,
occupation, and per capita expenditure were the factors influencing the use of electricity among
rural households in the study area. The study concluded that apart from income, other household
variables were significant in determining energy usage. The study, therefore, recommended that
government and stakeholders should develop policies that will promote the use of safe, reliable,
and clean energy sources in order to reduce the negative environmental consequences while also
enhancing human life quality.
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1 INTRODUCTION

Energy is fundamental for social and economic
growth as well as the development of any
nation (Oyedepo, 2012; Chukwu et al., 2014).
It is used as an essential input in most of the
production processes. Provision, availability,

and sustainable form of energy service are
needed to increase human welfare and living
standards. In the attainment of a certain level of
comfort within the built environment, energy in
different forms should be sufficient, economical,
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affordable, and reliable. People tend to live
longer and healthier when there are sufficient
and reliable energy services. Energy is required
not only as a driving force for sustainable devel-
opment but also in ensuring poverty reduction
of any nation. According to Adetayo et al.
(2020) power production and utilization are
vital to development as most of the sectors of
the economy rely on the availability of sufficient
energy resources.

Household demand for energy is referred to
as the utilization of energy, it involved energy
that is used in the processing and production
of food within a household (Adetunji et al.,
2007). According to Emagbetere et al. (2016),
household energy can be sub-divided into solid
and non-solid fuel. While biomass (such as
wood, animal dung, agricultural remains) and
fossil fuel (such as coal) were examples of
solid fuels, non-solid fuels include kerosene,
gas, and electricity. The utilization of solid
fuels such as biomass and fossil fuels through
the provision of energy services has brought
about different environmental-related issues.
The occurrences of these environmental-related
issues such as indoor and outdoor air pollution,
urban air pollution, environmental degradation,
deforestation, acid rain, and climate change
among others have been on the increase in
recent times.

Another alternative to biomass energy
sources as identified by Modi et al. (2005) in-
cludes electricity, kerosene, liquefied petroleum
gas (LPG), all of which were observed to be
cleaner sources. However, scarcity of these alter-
native energy sources due to poor accessibility
of rural community, as well as the unbearable
prices which often exceeds their official pump
prices has made most rural poor in the third
world countries to depend on biomass such as
wood, animal dung, and agricultural residue
(Nnaji et al., 2012; Bisu et al., 2016). Kowsari
and Zerriffi (2011) inserted that more than
two and a half billion people in the world
over depend on the traditional biomass fuel as
their source of energy for cooking, lighting, and
heating. Yamamoto et al. (2009) further added
that biofuels are largely used particularly in
developing countries. For example, Onoja and

Idoko (2012) reported with evidence from China
that considerable numbers of households are
used to the utilization of traditional biofuel in
spite of their access to electricity. In Africa,
International Energy Agency (2014) stated that
biofuels account for about 50% of Africa’s
energy needs. In Nigeria, it was estimated that
70% comprising 42% of urban households and
86% of rural households consumed biofuel for
their domestic needs (Gwatkin et al., 2000).
Oyedepo (2012) argued that 86% of households
still depend on fuelwood as their source of en-
ergy. This shows that a huge number of people
in Nigeria and other developing countries still
rely on biofuels for their domestic requirements.

Over-dependent on biofuel energy source for
indoor cooking especially in the rural commu-
nity has been considered a dangerous activity
that is responsible for the death of more than
4.3 million people every year (WHO, 2010).
According to Bisu et al. (2016), it is accounted
for the death of about 396,000 people in sub-
Saharan Africa in 2002. Indoor cooking using
solid fuels has negative effects on human health
(WHO, 2006). Some of the health effects include
asthma, and cataracts, chronic obstructive lung
disease in adults among others (Edwards and
Langpap, 2008). World health organization
(2006) reported that 2.7% of the global deaths
in 2002 were associated with air pollution and
disease.

In order to respond to health and environ-
mental related issues that are attributed to the
energy consumption behaviour of households,
international organizations such as World
Health Organization (WHO), United Nations
(UN), and World Bank among others have
made concerted efforts to address these issues.
For instance, the United Nations launched
sustainable energy for all (SE4ALL) with three
major targets. The first target was to ensure
universal access to affordable, reliable, sustain-
able, clean, safe, and modern energy services,
the second target was to double the global
rate of improvement in energy efficiency while
the third target was to double the share of
renewable energy in the global energy mix for
all by 2030 (United Nations, 2013; Wilson,
2012). World Bank also launched Africa Clean
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cooking energy solutions to promote dissemina-
tion and adoption of clean cooking solutions for
rural poor households in developing countries.
Despite these efforts, however, the desired
result has not been recorded as most rural
households in sub-Saharan Africa still depend
on unclean energy sources (Kichonge et al.,
2014; Malla and Timilsina, 2014). Before these
efforts can yield positive results, there is a need
for empirical research that examines factors
influencing energy demand among commonly
used energy types (such as kerosene, fuelwood,
charcoal, and electricity), especially due to the
fact that household usage of any type of fuel for
preparing and processing food varies across the
globe.

Several studies have investigated factors in-
fluencing domestic energy choice and demand
in a single study without considering the factors
that are associated with each energy type
(Ogwumike et al., 2014; Jan et al., 2012;
Mekonnen and Köhlin, 2008). Apart from this,
collapsing different energy types as a unit of
analysis may be too broad and clumsy. It
has been argued that different domestic energy
sources have their peculiarity with regard to
the associated determinants (Adepoju et al.,
2012; Bisu et al., 2016). This study, therefore,
investigates the factors that are influencing
household demand of domestic energy types as
well as the relationship between consumption

behavior and fuel price. The domestic energy
types such as firewood, charcoal, kerosene,
and electricity were considered based on their
availability and accessibility in the study area
at the time of the survey. The goal of this
study is to provide information on energy
policy that could be adopted to ensure sustain-
able energy behaviour among rural households
in Ese-Odo Local Government Area (LGA),
Ondo State, Nigeria. The results of this study
will contribute to the understanding of the
consumption behavioural pattern of domes-
tic energy with helpful recommendations that
could ensure sustainable energy behaviour. This
study will also be helpful in contributing to
the literature on energy consumption of less
considered areas in sub-Saharan Africa. The
objective of this research is to examine the
factors influencing domestic energy demand
among rural households. In order to achieve
the identified objective, this research provides
answers to the following questions:
1. What is the socio-economic characteristics

of the respondents?
2. What are the types of domestic energy and

pattern of usage among rural households?
3. What are the factors affecting household

choices of domestic energy usage?
4. Is there any significant relationship between

fuel price and rate of consumption?

2 LITERATURE REVIEW

Energy is fundamental to sustainable develop-
ment (Adamu et al., 2020; Güney and Kantar,
2020). It does not only accelerate social and eco-
nomic progress but also enhances productivity.
No society can develop without access to reli-
able and affordable energy. Other development
goals may not be achieved without easy access
to sustainable energy services. Energy has a di-
rect impact on people, communities, and coun-
tries particularly in terms of economic growth,
education, employment, and security (Rahmani
et al., 2020; de Abreu et al., 2021). It also affects
ecosystems which could be linked to climate
change. According to United Nations (2013),

the world faces complex challenges that are
related to access, sustainability, and efficiency
of modern energy services. In an attempted to
address this, the UN SG’s Sustainable energy
for all (SE4ALL) initiative was launched with
the aim of achieving three major objectives by
2030. These objectives include ensuring univer-
sal access to modern energy services, doubling
the share of renewable energy in the global
energy mix, and doubling the global rate of im-
provement in energy efficiency. This initiative is
directly linked to the 7th Sustainable Develop-
ment Goal (SDG) which is to ensure affordable,
reliable, sustainable, and modern energy for all
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by 2030. This goal was promoted by the United
Nations in an attempt to support the increase
of sustainable energy consumption (SDG 2018).
Despite this initiative, it has been observed that
there is still a wide gap between the level of
achievement of the seventh Goal of the 2030
SDGs in developed and developing countries.
While developed countries have achieved this
goal in investing on the required infrastructure
through subsidies and specific funding; devel-
oping countries particularly countries in sub-
Saharan Africa and some parts of Asia, have
not been able to achieve much. Most people
especially in sub-Saharan Africa still lack access
to reliable and clean energy supplies (Egaña
del Sol and Flanders, 2020). World Energy
Council (2016) estimated that three billion
people around the world still rely on simple
stoves or open fires that burn wood, animal
dung, or coal to cook and heat their homes.

Evidence abounds in the literature that
demands for household energy for cooking,
heating, lighting, and transportation varies
from country to country. For example, in
China, Leiwen and O’Neill (2003) reported that
electricity and biomass are common types of
fuel among urban households. Firewood and
Liquified Gas were mostly used in Urban ar-
eas of Guatemala (Energy Sector Management
Assistance Program, 2000). In India, the use of
biomass fuel stove was commonly practiced for
making traditional bread among wealthy house-
holds (Saatkamp et al., 2000). In certain regions
of Mexico, some households prefer to cook
certain food (tortillas) with firewood rather
than using Liquified Gas irrespective of their
level of income due to the taste and texture
provided by fuelwood (Masera et al., 2000).
According to Bhattacharyya (2011), the reason
for this variation is due to differences in the level
of economic development, climatic condition,
technological advancement, policies, and other
factors. Apart from the variation in the demand
for household energy, it has been observed that
most households in developing countries depend
majorly on biomass fuel as their source of
energy for different purposes especially cooking,
heating, and lighting (Adamu et al., 2020).
De Abreu et al. (2021) and Bonjour et al.

(2013) argued that demand for cooking fuels
is estimated to fall because of fuel switching
towards modern fuels. It was reported that the
percentage of households that solely use solid
fuels has reduced globally, particularly from
62% in 1980 to 41% in 2010. Nevertheless,
the number of persons using solid fuels among
low-income households in developing countries
is still increasing. In rural communities of
developing countries, IEA (2013) reported that
more than one billion people do not have
access to electricity and over two billion people
still rely on traditional biomass (fuelwood,
charcoal, agricultural residues, and dung). In
recent times, such traditional biomass is largely
used among rural households in sub-Saharan
Africa especially Nigeria. Several studies have
identified income as one of the major drivers
of energy choice made by households (Barnes
and Floor, 1996; ESMAP, 2000; ESMAP, 2003;
Elias and Victor, 2005; Onyekuru and Eboh,
2011; Wuyuan et al., 2008; Pachauri, 2004). For
example, while Wuyuan et al. (2008) suggested
that there is a strong correlation between an
increase in household income and usage of mod-
ern fuels, Onyekuru and Eboh (2011) observed a
positive correlation between household income
and domestic energy demand. Babanyara and
Saleh (2010) discovered that situational factors
influencing the choice of fuelwood at the ex-
pense of kerosene were poverty and hikes in the
price of kerosene. Song et al. (2012) reported
that family size and household income were
the critical factors influencing the demands of
fuelwood in the USA. However, in the study of
Jan et al. (2012), it was submitted that there
are still other factors that determine the de-
mand for household energy apart from income.
These include household characteristics (such as
age, gender, level of education, and type of em-
ployment), energy price, location, access to al-
ternative energy sources, consumer preferences
(such as food tastes and cooking practices),
ownership status, per capita expenditure, socio-
cultural and environmental factors (Jan et al.,
2012; Lee, 2013; Svoboda and Brčák, 2013;
Nlom and Karimov, 2015; Eakins, 2013; Mensah
and Adu, 2013; Heltberg, 2005; Leth-Petersen,
2002; Warsco, 1994; Naibbi and Healey, 2013;
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Emagbetere et al., 2016; Yu et al., 2012; Kuhe
and Bisu, 2019). Despite the availability of stud-
ies on factors affecting the choice of household
energy, it has been observed that most of these
studies were focused on urban centers while
rural areas were not considered. Motivating fac-
tors that influence demand for household energy
in rural areas may be different from urban
centres due to the difference in socio-economic
status, culture, and geographical location.

A good number of theories have been re-
ported on household energy choice and basic
factors influencing their preference. One of the
theories that have been adopted in investigating
household energy choice is the ‘Energy Lad-
der Model’. Energy Ladder Model according
to Heltberg (2004) is classified into three,
namely; traditional fuel (such as wood, dung,
agricultural residue); transitional fuel (such as
kerosene and coal), and modern fuel (such as
natural gas and electricity). This model empha-
sized more on income in explaining fuel choice
across three stages linear switching process, by
switching completely to a higher level of fuel
as income increases (Farsi et al., 2007; Osiolo,
2009). The model assumes that low-income
households tend to use traditional fuels that are
cheap and available locally, but switch towards
transitional fuel as their income improves. The
household would further switch from transition

to modern fuel as household income increases.
Although energy ladder model assumed income
as the only factor that makes household to
switch fuel from one ladder to another, the
model has neglected the interaction of other
factors that characterize energy transition such
as household preference, cultural factor among
other. In developing countries, it has been
observed that households do not switch to
modern fuel but rather consume different fuels
which may include a combination of solid
fuels with non-solid fuels (Buba et al., 2017).
Hence, rather than moving up the ladder as the
income improves, households choose different
fuels based on their needs, preferences, and
budgets (World Bank, 2003). This leads to the
model of fuel stacking (multiple fuel use), an
alternative to the energy ladder model. Fuel
stacking assumes multiple fuel usage instead of
switching fuel as indicated by the energy ladder
model (van der Kroon et al., 2013; Herington
and Malakar, 2016). The fuel stacking model
has been preferred by many researchers such as
Ogwumike et al. (2014), Malla and Timilsina
(2014), and Yonemitsu et al. (2015) who ob-
served that household energy use pattern is not
only dependent on income but is a function
of several factors such as cultural, economic,
social or even personal preferences (Pachauri
and Spreng, 2004).

3 METHODS AND MATERIALS

3.1 Study Area

Ese-Odo local government is located in the
riverine area of the southern Ondo State. It
shares boundaries in the south to the large
Local Government, lrele Local Government
Areas in the North East, Okitipupa Local
Government Area to the North West. The local
government also shares boundaries with Delta
and Edo State of the South East. The Local
Government is within the equatorial evergreen
swampy forest which is drained by important
rivers: Oluwa, Urogbo, Out, Oputoru, and
Opuakpatakubu, among others. which of trans-
portation between the people and other areas.

Ese-Odo Local Government was created out of
the defunct Ilaje-Ese-Odo Local Government
Area on 2nd January 1997, with headquarters at
lgbekebo, Ondo State by General Sani Abacha’s
administration. The bitumen and oil-rich Local
Government is made up of two major ethnic
groups: the ljaw Apoi and Arogboljaw, who
have similar historical antecedents. The local
government has a population of 154,978 with
a large landmass and water. It consists of
more than one hundred and twenty towns and
villages covering an area of over 1,600 km2.
Primary data were used for the study. They
were collected from a cross-sectional survey of
260 households using structured questionnaires.
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Fig. 1: Energy Transition Process (adopted from Schlag and Zuzarte, 2008)

A multi-stage sampling procedure was em-
ployed in selecting representative households.
The first stage involved the division of the
local government area into the ten (10) existing
political wards as delineated by Independent
National Electoral Commission. All the wards
such as Arogbo 1, Arogbo 2, Arogbo 3, Uk-
paramo 1, Ukparamo 2, Apoi 1, Apoi 2, Apoi 3,
Apoi 4, and Apoi 5 were selected for the study.
The second stage involved the random selection
of thirteen (13) households from each of these
wards. This makes a total of 260 respondents
that were selected for the survey.

3.2 The Econometric Model

Descriptive statistics: Descriptive analysis such
as tables (frequency and percentage) and bar
graph to analyse the socio-economic character-
istics of the respondents in the study area. It
was also used for other variables (such as land
ownership, farm size, land tenure system, and
types of domestic energy) of the study.

Inferential statistics: Inferential statistics
such as Tobit regression and ANOVA. While
Tobit regression analysis was used to estimate
the factors influencing household choices for
different domestic energy types, ANOVA anal-
ysis was used to explore the causal relationship
between fuel price and consumption rate.

Tobit Regression Model: Tobit regression
model is a statistical model which was proposed
by Tobin in 1958. It is used to explain the causal
relationship between a non-negative dependent
variable and an independent one assuming that
there is a latent variable which linearly depends
on the independent variable through a param-
eter (beta) that determines the relationship
between the independent and latent variable.
Tobit model is the most common censored
regression model appropriate for analysing de-
pendent variables with upper or lower limits
(Mazibuko and Antwi, 2019). Verbeek (2004)
observed that Tobit regression is usually the
best model when the dependent variable is
continuous and has a constrained rage, repre-
sents a positive variable. This statistical model
has previously been used in studies such as
Olagunju and Ajiboye (2010); Hussainey and
Al-Najjar (2011); Odah et al. (2017); Amore
and Murtinu (2019). Tobit model answers both
the question on factors influencing a decision
and the factors that determine such a decision.
Generally, the Tobit model uses Maximum
Likelihood Estimation (MLE) method to esti-
mate the parameters assuming normality and
homoscedasticity conditions.

The model is specified as:

y∗i = βtxi + ei, i = 1, 2, . . . , n,

yi = y∗i if y∗i > 0, and yi = 0 otherwise,
(1)
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where n is the number of the observations,
yi is the observed contingent valuation by
individual i, which is also known as dependent
variable (usage of different energy types such as
fuelwood, charcoal, kerosene, and electricity),
xi is a vector of the independent variable.
These are explanatory variables such as socio-
economic characteristics, demographic charac-
teristics, per capita expenditure, and farm
size (acre), β denotes the vector of estimated
parameters or coefficients, βtxi is the scalar
product of two vectors, and ei is a normally
and independently distributed error term with
zero mean and constant variance (σ2). It is
assumed to be an implicit, stochastic index
(latent variable) equal to y∗i which is observed
only when positive. According to the equation
(Ii = βtxi), y∗i is produced by a conventional
linear regression model based on the estimates
that was put forward by Odah et al. (2017).

Then, yi, xi is generally referred to as
the independent variable and the dependent
variables known for each is i = 1, 2, . . . , n. In
overall, it is specifically defined in this way:

yi = βtxi + ei if RHS > 0 (2)

According to Odah et al. (2017) and Amore
and Murtinu (2019) were is familiar with Tobit
Regression Model, proposed the dependent
variable observer yi for observers i = 1, 2, . . . , n
and this could be arrived at based on the
following:

yi = max (y∗i , 0) (3)

If yi and xi are not noted when y∗i ≤ 0 then
perhaps the model is recognized as truncated
regression model, in other phrase, the data y∗i
and xi are noted only when y∗i ≤ γ. The
coefficients was arrived at through Tobit model
using STATA computer software (STATA 15)
(Mazibuko and Antwi, 2019; Odah et al., 2017).

The study uses a Tobit regression analysis
to estimate the factors influencing household
choices for different domestic energy types.
The selection of Tobit regression analysis was
determined due to zero expenditure recorded
by some households on the domestic energy
types. Using Tobit regression analysis in this
study was also supported by Adepoju et al.

(2012) who inserted that Tobit regression is
used when there is a record of zero expenditure
by some households on their energy types.
It was further established by Adepoju et al.
(2012) that zero expenditure makes parameter
computation from conventional Ordinary Least
Square (OLS) regression to be inefficient. The
Tobit model was implemented with Maximum
Likelihood Estimation (MLE) and censoring
at the lowest (zero) expenditure level. Tobit
regression analyses were carried out for the four
types of domestic energy identified in the study
area, namely firewood, charcoal, kerosene, and
electricity. For this study, the Tobit regression
model is expressed as follows in functional
forms:

Yi = f (X1, X2, X3, X4, X5, X6, X7)

The variables in the model were presented
below:
• Yi = Usage of different energy types (such

as fuelwood, charcoal, kerosene, and electric-
ity)

• X1 = Age of the respondents
• X2 = Level of education
• X3 = Monthly income
• X4 = Gender
• X5 = Marital Status
• X6 = Per capita expenditure
• X7 = Household size
• X8 = Farm size
• X9 = Occupation of the household heads

Choice of ANOVA (analysis of variance). In
the process of exploring the causal relationship
between variables, ANOVA can use be used to
compare the means of two or more groups on the
dependent variable (Green and Salkind, 2010).
It is used to determine whether there are any
statistically significant differences between the
means of two or more independent (unrelated)
groups. ANOVA is used for understanding
whether different levels of factors have an
impact on the responses, in a factor-response
model. The assumption for ANOVA is that (i)
independent random sample. The sample must
contain observations independently chosen from
each other. In order words, sampling one
observation must not influence the sampling of
another observation. (ii) The numerical variable



172 Olorunjuwon David Adetayo, Gbenga John Oladehinde and Samson A. Adeyinka …

must be normally distributed in each group. (iii)
The residuals must be normally distributed. (iv)
All groups must not suffer from heterogeneity.
The variance must be equal in all groups
included in the large samples (Hair et al., 2006).

ANOVA analysis was used to explore the causal
relationship between fuel price and consump-
tion rate (Bisu et al., 2016). It was used to
show the level of significance between the rate
of consumption and the price of each fuel type.

4 RESULTS AND DISCUSSION

4.1 Socio-economic Characteristics
of the Respondents

Tab. 1 shows the socio-economic attributes of
the respondents in the study area. The result
reveals that 66.5% of the household heads were
males while 33.3% were female. It could be
inferred that there were more men than women
household heads. This is probably due to their
role and responsibility in the family especially
in the provision of domestic energy for indoor
cooking, heating, and lighting. It was also
observed that the majority of the respondents
(71.5%) were between 31 and 60 years of age,
3.5% were above 60 years old, while 25.0%
were below 30 years. This shows that there
was more active population compared to other
age groups in the study area. The proportional
representation of more active population is an
indication that demand for domestic energy
might high in rural communities. Moreover,
29.2% of the households had between 1 to
5 members, 68.5% had between 6 and 10
members, while 2.3% of the respondents’ house-
hold size had more than 10 members. This
means that more than half of the household
heads had 6 to 10 members that depend on
them. This could probably increase the demand
for domestic energy. The result of this study
corroborates the findings of Adepoju et al.
(2012) who observed that most of the household
heads in traditional society have more than 6
family members. Findings in Tab. 1 show that
most of the respondents (52.3%) had no formal
education, 33.1% had primary education, 12.7%
had secondary education while only 1.9% had
tertiary education. It could be deduced that
more than half of the respondents were not
formally educated and their level of education
can influence the type of domestic energy that
is used for cooking, heating, and lighting.

Tab. 1: Distribution of socio-economic characteristics of
the respondents

Socio-economic characteristics Frequency Percentage
Gender
Male 173 66.5
Female 87 33.5
Age
Below 30 65 25.0
31–60 186 71.5
Above 60 9 3.5
Household Size
1–5 76 29.2
6–10 178 68.5
Above 10 6 2.3
Education
No formal education 136 52.3
Primary education 86 33.1
Secondary education 33 12.7
Tertiary education 5 1.9
Marital Status
Married 184 70.8
Divorced 27 10.4
Widowed 17 6.5
Separated 32 12.3
Occupation
Farming 195 75.0
Artisan 18 6.9
Trading 39 15.0
Salary earners 8 3.1
Monthly Income (₦)
Below ₦18,000 ($47.1) 78 30.0
₦18,001–55,000 ($47.1–143.9) 174 67.0
₦55,001–74,000 ($143.9–193.7) 4 1.5
₦74,001 ($193.7) above 4 1.5
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Further analysis in Tab. 1 also shows that
70.8% of the respondents were married, 10.1%
were divorced, 6.5% were widowed, while 12.3%
were separated. This is an indication that the
majority of the respondents were married as
more importance was attached to marriage and
singleness. The proportional representation of
those that are married may influence the level
of usage of domestic energy compared to those
that are single, divorced, or widowed. Moreover,
75.0% of the respondents were farmers, 6.9%
were artisan, 15.0% were into trading, while
3.1% were salary earners. It could be inferred
that the majority of the household heads had
farming as their primary occupation. This
finding truly reflects the common occupation
of the study area. The table also shows that
97.0% of the respondents earned below ₦55,000
($143.9) while only about 3.0% earned above
₦55,001 ($143.9) per month with an average
income of ₦26,896.15 ($70.4). (1 USD = ₦382
as at when data was collected). It suggests that
the majority of the respondents earned below
the Nigerian minimum wage despite the fact
that they are in the rural area. The monthly
income of the household heads might influence
the type of energy usage as households with
higher income tend to use clean and safe energy
while low-income households tend to use energy
that might have a negative effect on human
health and the environment.

4.2 Land Ownership, Farm Size,
and Land Tenure System

Analysis of land ownership, farm size, and
land tenure system is presented in Tab. 2. The
findings confirmed that 74.6% of the respon-
dents owned a farm, while 25.4% did not. This
result corroborates earlier findings that most of
the household heads were engaged in farming
activities as either primary occupation. The
table also reveals that 25.4% of the respondents
had no farmland, 68.8% had less than 2 acres,
while 5.8% had more than 2 acres. It can be
observed that most of the respondents had less
than 2 acres of land, an indication that they
are small landholders. Analysis in Tab. 2 shows
that the predominant land tenure system was

through freehold system (50.8%), followed by
leasehold system (23.8%) and communal system
(2.3%) while others that were unidentified were
accounted for 3.1%. This implied that the
freehold system especially through inheritance
was generally practiced in the study area.

Tab. 2: Land ownership, farm size, and land tenure system

Description Frequency Percentage
Own Land
Yes 194 74.6
No 66 25.4
Farm Size
None 66 25.4
< 1 acre 95 36.5
1–2 acres 84 32.3
> 2 acres 15 5.8
Land Tenure System
Communal 58 22.3
Freehold 132 50.8
Leasehold/tenants 62 23.8
Others 8 3.1

4.3 Types of Domestic Energy
and Pattern of Usage among
Rural Households

In order to examine the types of energy sources
in the study area, four predominant types of do-
mestic energy can be identified. These include
firewood, charcoal, kerosene, and electricity.
These types of domestic energy were adopted in
this study. Three major uses were also observed
in the study area, namely cooking, heating,
and lighting. Respondents were asked to choose
their common sources of energy with reference
to what the energy is been used for. Findings
on the types of energy and pattern of usage
were presented in Tab. 3. The table revealed
that 48.1% of the respondents used kerosene for
cooking, 40.3% used it for heating while 37.7%
used it for lighting. It can be inferred that the
majority of the respondents used kerosene for
cooking. Also, 38.5% of the respondents used
fuelwood for cooking, 33.3% used it for heating
and 5.7% used it for lighting. Fuelwood was
commonly used for heating especially at night.
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Tab. 3: Sources of energy and modes of usage

Cooking Heating Lighting Total
Fuel types Frequency % Frequency % Frequency % Frequency %
Fuel wood 52 38.5 24 33.3 3 5.7 84 32.2
Charcoal 12 8.9 10 13.9 1 1.9 23 8.8
Kerosene 65 48.1 29 40.3 20 37.7 109 41.9
Electricity 6 4.4 9 12.5 29 54.7 44 16.9

About 8.9% of the respondents used charcoal for
cooking, 13.9% used it for heating while 1.9%
used it for lighting. Electricity was commonly
used for lighting (54.7%), other ways of usage
were for cooking (4.4%) and lighting (12.5%).
The study also reveals that households spent
an average of ₦176.07 and ₦138.61 respectively
on fuelwood and charcoal while ₦843.30 and
₦1,209.48 were the average amounts spent
on kerosene and electricity respectively per
month. A general summary of this finding was
that charcoal was the least used especially for
lighting while electricity was the least used for
cooking. This could probably be as a result of
the high cost of electricity bill which may quite
be expensive on the part of the respondents
and also due to its erratic supply. This finding
agrees with Bisu et al. (2016), Mekonnen and
Köhlin (2008).

4.4 Household Per Capita
Expenditure and Energy
Ladder Model

As earlier explained ’energy ladder model’ as-
sumes that households tend to switch their fuel
usage from biofuel to advance energy sources
as income improves or increases. Nevertheless,
this study used per capita expenditure instead
of household income (Ogwumike et al., 2014).
Based on the energy ladder model, it is expected
that households with a higher per capita expen-
diture category would use electricity as their
main fuel while middle-income earners would
consider the use of kerosene. The low-income
households would use charcoal and firewood as
their main fuel.

Fig. 2 reveals the pattern of energy usage
among the households in different per capita
expenditure groups. While the horizontal axis
shows the per capita expenditure categories in
Naira, the vertical axis shows the percentage
of energy usage across the types. The analysis
in Fig. 2 shows that usage of fuelwood and
charcoal as the main fuel decreases as per capita
expenditure increases among the households.
While the proportion of households that were
using kerosene as their main fuel increase as
per capita expenditure improves, the proportion
of those that were using electricity also rose
as per capita expenditure moves higher. This
pattern of energy demand is in agreement with
the transition stage of the energy ladder model,
whereby low-income households used tradi-
tional biomass, middle-income households used
transition fuel while high-income households
used advanced or modern fuel. It was further
observed that some fuels were not abandoned
totally. While some households switched from
one type of fuel to another, others adopted
energy sacking (multiple use of fuel). Instead
of switching lower energy types as expenditure
increases, households prefer to stack different
forms of energy. This is in agreement with
household preferences. Depending on different
reasons, some households at higher per capita
expenditure group were still able to consider
fuelwood energy source. This is an indication
of multiple fuel usage (fuel stacking). Multiple
usages of different types of fuel among high per
capita expenditure group could be explained by
different factors other than income as estab-
lished by Jan et al. (2012), Pachauri and Spreng
(2004), and Démurger and Fournier (2011).
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Fig. 2: Energy usage and per capita expenditure categories

4.5 Factors Affecting Household
Choices of Domestic
Energy Usage

Tobit regression analysis in Tab. 4–7 was car-
ried out to determine the factors that influ-
ence household choices of domestic energy in
the study area. Four regression models were
estimated separately for the types of domestic
energy, namely; fuelwood, charcoal, kerosene,
and electricity. Explanatory variables that were
considered in each of the models included age,
level of education, monthly income, gender,
marital status, farm size, per capita expen-
diture, household size, and occupation of the
household heads.
4.5.1 Determinants of Fuel Wood
The result of Tobit regression model as shown in
Tab. 4 was used to test the determinants of fu-
elwood. The variance inflation factor (VIF) was
used to determine the multicollinearity between
the explanatory variables. As a rule of thumb,
multicollinearity is a potential problem when
VIF is greater than 4; and, a serious problem
when it is greater than 10 (Oke et al., 2019).
The output in Tab. 4 below shows that VIF
values were less than 4. This indicates that the
model was free from collinearity. The diagnostic
statistics in Tobit regression analysis in Tab. 4
reveals that the chi-square value (LR-statistics)
for the model is significant at 1% and 5% level
which means that the independent variables

jointly influence respondents’ likelihood of using
fuelwood. The Pseudo R-squared indicates that
57.3% of the variance was explained by the
independent variables. The result from the
study showed that the coefficients of most
of the variables hypothesized to influence the
household choices of domestic energy have the
expected signs. The signs show the direction of
change in the likelihood of using fuelwood over
other sources of domestic energy. While a pos-
itive sign shows an increase in the probability
of usage, a negative sign explains the converse.
The results showed that out of the 9 variables
that were included in the model, the coefficients
of six variables were statistically significant at
1% and 5% in influencing household choices of
domestic energy.

The results of Tobit regression model shows
that gender (t = 1.99; p < 0.05), household
size (t = 0.82; p < 0.05), monthly income
(t = −0.26; p < 0.05) and farm size (t =
1.44; p < 0.05) were significant at 5% level
while occupation (t = 4.50; p < 0.01) and per
capita expenditure (t = −4.64; p < 0.01) were
significant at 1% level. The result means that
probability of using fuel wood varied between
male and female household head, as female
household head tend to use fuel wood than male
household head. Household size is positively
signed which means that large household has
higher probability of using fuel wood than small
household size.
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Tab. 4: Tobit regression results of factors influencing demand for fuelwood

Collinearity Statistics
Fuelwood Coefficient Standard error t-value 95% conf. interval Tolerance VIF
Age −0.0040661 0.0064517 −0.63 −0.0167725 0.0086403 0.648 1.542
Gender −0.2147976 0.1080795 1.99** −0.4276559 −0.0019393 0.885 1.130
Marital status −0.0115306 0.0616727 −0.19 −0.1329925 0.1099313 0.558 1.793
Household size 0.0181806 0.0221323 0.82** −0.0254081 0.0617692 0.826 1.211
Income 1.01e−06 3.90e−06 −0.26** −6.67e−06 8.68e−06 0.756 1.323
Occupation 0.0134072 0.0484389 4.50*** −0.0819913 0.1088056 0.702 1.424
Education 0.1049038 0.0662785 1.58 −0.0256291 0.2354367 0.815 1.227
Farm size −0.1326777 0.0920570 −1.44** −0.3139803 0.0486248 0.812 1.232
Per capita
expenditure −0.0003057 0.0000659 −4.64*** −0.0004356 −0.0001759 0.980 1.021

Constant 1.2099410 0.3182054 3.80 0.5832485 1.8366340
Notes: *** Significant at 1%; ** Significant at 5%; Number of observations = 260; LR chi-square (9) = 113.45;
Prob > χ2 = 0.0002; Pseudo R2 = 0.5730; Log likehood = −258.57471.

Household income is negatively signed which
implies that as household income decreases,
the demand for fuelwood increases. This means
that an increase in respondents’ income will
decrease the likelihood of using fuelwood. This
is probably because higher-income earners tend
to go for safe and clean energy either for cooking
or lighting.

Farm size and occupation are expected to
influence the probability of using fuelwood.
This is because the majority of the respondents
were farmers and fuelwood used in cooking was
gotten from their farm in the study area. The
negative sign of per capita expenditure implies
that lesser expenses incurred on fuelwood per
month increase demand for fuelwood. This sug-
gests that fuelwood is an ‘inferior’ energy source
among households. This result is expected as
fuelwood is predominantly used for cooking
among rural dwellers. This study corroborates
the findings of Babanyara and Saleh (2010).
Other variables such as age, marital status,
and education were not statistically significant
in determining the demand for fuelwood. This
implied that the age of the respondents, marital
status, and level of educational attainment
does not determine the household choice for
fuelwood.
4.5.2 Determinants of Charcoal
The result of Tobit regression model as shown
in Tab. 5 was used to test the determinants of

charcoal. The variance inflation factor (VIF)
was used to determine the multicollinearity
between the explanatory variables. The VIF
values were less than 4, which indicates that the
model was free from collinearity. The diagnostic
statistics of Tobit regression analysis in Tab. 5
reveals that the chi-square value (LR-statistics)
for the model is significant at 1% and 5% level
which means that the independent variables
jointly influence respondents’ probability of
using charcoal. The Pseudo R-squared indicates
that 72.2% of the variance was explained by
the explanatory variables. The result showed
that the coefficients of most of the variables
hypothesized to influence the household choices
of domestic energy have the expected signs.
The results showed that out of the 9 variables
that were included in the model, the coefficients
of six variables were statistically significant at
1% and 5% in influencing household choices of
domestic energy.

The result shows that gender (t = 2.99;
p < 0.01), occupation (t = 2.61; p < 0.01), and
per capita expenditure (t = −4.78; p < 0.01)
were significant at 1% level while household
size (t = 2.55; p < 0.05), level of education
(t = −0.55; p < 0.05) and age (t = −0.48;
p < 0.05) were significant at 5% level.

The positive sign of gender shows that
tendency to use charcoal varied between male
and female household heads. The choice of
charcoal as the source of energy is determined
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Tab. 5: Tobit regression results of factors influencing demand for charcoal

Collinearity Statistics
Charcoal Coefficient Standard error t-value 95% conf. interval Tolerance VIF
Age 0.0027059 0.0055792 −0.48** −0.0082821 0.0136939 0.648 1.542
Gender 0.2819582 0.0944281 2.99** 0.0959858 0.4679307 0.885 1.130
Marital status 0.0202660 0.0532926 0.38 −0.0846917 0.1252237 0.554 1.805
Household size 0.0184805 0.0189642 2.55** −0.0188689 0.0558298 0.825 1.212
Income −3.16e−07 3.41e−06 −0.09 −7.04e−06 6.41e−06 0.756 1.323
Occupation −0.1155311 0.0442686 2.61*** −0.2027164 −0.0283458 0.702 1.424
Education −0.0321171 0.0586623 −0.55** −0.1476501 0.0834160 0.815 1.227
Farm size −0.1368407 0.0788789 −1.73 −0.2921897 0.0185082 0.812 1.232
Per capita
expenditure 0.0002541 0.0000532 −4.78*** 0.0001493 0.0003588 0.980 1.021

Constant 0.0979354 0.2819491 0.35 −0.4573520 0.6532229
Notes: *** Significant at 1%; ** Significant at 5%; Number of observations = 260; LR chi-square (9) = 145.55;
Prob > χ2 = 0.0000; Pseudo R2 = 0.7220; Log likehood = −247.61674.

by occupation. The reason for this is not
farfetched from the fact that the majority of
the respondents are farmers. The probability
of using charcoal is therefore high among
farmer households than other households that
are not farmers. Average monthly expenditure
on the usage of charcoal is negatively signed.
This means that lesser expenses on the use
of charcoal increase respondents’ demand for
charcoal and higher expenses on charcoal reduce
the usage of charcoal. The negative sign of the
level of education implies that lesser-educated
households demand for more charcoal than
households with more educated people. More-
over, the positive sign of household size reveals
that larger household size tends to demand for
more charcoal than smaller households.

Negative significance of respondents’ age
shows that demand for charcoal decreases as
households head get older. Information from
field observation in the study area reveals that
charcoal is very scarce in the villages and
the process involved in igniting charcoal fully
is stressful. This may discourage the use of
charcoal among older household heads.

Other variables such as marital status, in-
come, and farm size were not statistically signif-
icant in determining the demand for charcoal.
This implied that the marital status of the
respondents, monthly income, and farm size
does not influence the household choice for
charcoal.

4.5.3 Determinants of Kerosene

The result of Tobit regression model as shown
in Tab. 6 was used to test the determinants of
Kerosene. The variance inflation factor (VIF)
was used to determine the multicollinearity be-
tween the explanatory variables. The VIF val-
ues of the explanatory variables were less than
4. This indicates that the model was free from
collinearity. The diagnostic statistics of Tobit
regression analysis in Tab. 6 reveals that the
chi-square value (LR-statistics) for the model
is significant at 1% and 5% level which means
that the independent variables jointly influence
respondents’ probability of using kerosene. The
Pseudo R-squared indicates that 82.3% of the
variance was explained by the explanatory
variables. The results from the study showed
that the coefficients of most of the variables
hypothesized to influence household demand for
kerosene have the expected signs. The results
in Tab. 6 show that excluding the constant
term, out of the 9 variables that were included
in the model, the coefficients of five variables
were statistically significant at 1% and 5% in
influencing household demand for kerosene.

The result shows that income (t = −0.38;
p < 0.01) was significant at 1% level while
marital status (t = 2.26; p < 0.05), level
of education (t = 0.61; p < 0.05) and age
(t = 1.66; p < 0.05), per capita expenditure
(t = 2.77; p < 0.05) were significant at 5% level.
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Tab. 6: Tobit regression results of factors influencing demand for kerosene

Collinearity Statistics
Kerosene Coefficient Standard error t-value 95% conf. interval Tolerance VIF
Age 0.0078956 0.0047673 1.66** −0.0014934 0.0172846 0.648 1.542
Gender 0.4254175 0.0807006 5.27 0.2664808 0.5843542 0.885 1.130
Marital status −0.1039694 0.0459260 2.26** −0.1944189 −0.0135199 0.554 1.805
Household size −0.0105441 0.0161632 −0.65 −0.0423768 0.0212886 0.825 1.212
Income −1.12e−06 2.95e−06 0.38*** −6.93e−06 4.68e−06 0.756 1.323
Occupation 0.0366367 0.0358896 1.02 −0.0340465 0.1073199 0.702 1.424
Education −0.0305323 0.0497021 0.61** −0.1284187 0.0673541 0.815 1.227
Farm size 0.1852857 0.0670048 2.77 0.0533223 0.3172491 0.812 1.232
Per capita
expenditure 0.0001130 0.0000458 2.46** 0.0000227 0.0002033 0.980 1.021

Constant −0.3967158 0.2431611 −1.63 −0.8756118 0.0821803
Notes: *** Significant at 1%; ** Significant at 5%; Number of observations = 260; LR chi-square (9) = 156.55;
Prob > χ2 = 0.0000; Pseudo R2 = 0.8235; Log likehood = −228.69065.

The implication of these is that household
heads with an increase in monthly income
tend to demand for more kerosene (for cooking
and lightening) than household heads with
lesser monthly income. Furthermore, changes
in the marital status of respondents, from
single to married tend to affect the demand for
kerosene. Moreover, the positive sign of the level
of education shows that educated household
heads tend to demand for more kerosene than
uneducated ones. It was further revealed that
age of the respondents is positively significant.
This means that as household heads grow older,
their demand for kerosene increases. This could
probably be due to fewer rigours and ease of
operating kerosene stoves.

Monthly expenditure on kerosene is posi-
tively signed and statistically significant. This
shows that household heads tend to spend
more on kerosene for cooking and lighting.
The reason for this is not farfetched from
the fact that kerosene constitutes the major
source of energy for cooking and lighting in
rural communities of Nigeria, except when it is
scarce and expensive. Variables such as gender,
household size, occupation, and farm size were
not statistically significant in determining the
demand for kerosene. This implied that gender,
household size, occupation, and farm size does
not influence the household choice for kerosene.

4.5.4 Determinants of Electricity

The result of Tobit regression model as shown
in Tab. 7 was used to test the determinants of
electricity. The variance inflation factor (VIF)
was used to determine the multicollinearity
between the explanatory variables. The VIF
values were less than 4. This means that there is
no multicollinearity between the variables. The
diagnostic statistics of Tobit regression analysis
in Tab. 7 reveal that the chi-square value (LR-
statistics) for the model is significant at 1% level
which means that the independent variables
jointly influence respondents’ probability of us-
ing Electricity. The Pseudo R-squared indicates
that 69.9% of the variance was explained by
the explanatory variables. The results in Tab. 7
show that excluding the constant term, out of
the eight. The results from the study showed
that the coefficients of most of the variables
hypothesized to influence household demand for
electricity have the expected signs. The results
in Tab. 6 show that excluding the constant
term, out of the 9 variables that were included
in the model, the coefficients of 3 variables were
statistically significant at 1% in influencing
household demand for electricity.

The result shows that income (t = 4.54;
p < 0.01) and per capita expenditure (t = 0.63;
p < 0.01) were negatively significant while
occupation (t = 3.36; p < 0.01) was positively
significant at 1% level. The implication of
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Tab. 7: Tobit regression results of factors influencing demand for electricity

Collinearity Statistics
Electricity Coefficient Standard error t-value 95% conf. interval Tolerance VIF
Age 0.0041009 0.0075802 0.54 −0.0108281 0.0190298 0.648 1.542
Gender 0.4336050 0.1289842 0.09 0.1795758 0.6876343 0.885 1.130
Marital status −0.1737767 0.0765924 −2.27 −0.3246223 −0.0229310 0.554 1.805
Household size −0.0232719 0.0268146 −0.87 −0.0760822 0.0295384 0.825 1.212
Income 4.46e−06 4.62e−06 4.54*** −4.63e−06 0.0000136 0.756 1.323
Occupation 0.0052941 0.0594233 3.36*** −0.1117378 0.1223260 0.702 1.424
Education −0.0684586 0.0791803 −0.86 −0.2244010 0.0874837 0.815 1.227
Farm size 0.4852631 0.1069254 0.97 0.2746779 0.6958484 0.812 1.232
Per capita
expenditure 0.0000456 0.0000722 −0.63*** −0.0000967 0.0001879 0.980 1.021

Constant −0.8495936 0.4050468 −2.10 −1.6473170 −0.0518701
Notes: *** Significant at 1%; ** Significant at 5%; Number of observations = 260; LR chi-square (9) = 137.87;
Prob > χ2 = 0.0000; Pseudo R2 = 0.6993; Log likehood = −254.4022.

this is that increase in the monthly income
of the respondents will increase the demand
for electricity for cooking and lighting while
lower-income reduce the electricity demand.
Also, an increase in actual expenditure on
electricity may not really reflect demand due
to the erratic nature of power supply in rural
communities of Nigeria. However, it is expected
that usage of electricity either for cooking or
lighting will increase monthly electricity bills.
Furthermore, household heads with better jobs
could afford electricity as their major source
of energy for cooking and lighting compared
with those with lesser pay that could not
afford it. Variables such as age, marital status,
gender, household size, education, and farm size
were not statistically significant in determining
the demand for electricity. This implied that
age, marital status, gender, household size,
education, and farm size does not influence the
household choice for electricity.

4.6 Relationship between Fuel Price
and Consumption Rate

From the summary of F -statistics ANOVA
(Analysis of Variance) presented in Tab. 8,
results revealed that fuel price of fuelwood
(F = 6.159; p < 0.05) and charcoal (F =
8.827; p < 0.05) is significantly related with
consumption. This finding is similar to the

results of Bisu et al. (2016), Lee (2013) and
Oyedepo (2012) that lower prices of fuelwood
and charcoal tend to increase consumption rate
in developing countries especially among poorer
households. On the other hand, increase in the
rate of consumption is not significantly related
to the price of kerosene (F = 2.427; p > 0.05)
and electricity (F = 1.759; p > 0.05). This
means that the consumption of kerosene and
electricity is not a function of their prices. This
is probably due to the recent increase in the
price of kerosene and electricity charges which
has reduced the consumption rate of kerosene
and electricity among households in the study
area. As a result of this, most of the residents
in the study area switched to alternative means
of domestic energy sources. This finding does
not agree with the submission of Bisu et al.
(2016) concerning the significant relationship
between fuel price and the consumption rate
of kerosene. The reason is probably due to an
increase in the unit price of kerosene in the
country. Nevertheless, this study agrees with
Bisu et al. (2016) who observed no significant
relationship between fuel price and consump-
tion rate of electricity. It could be inferred that
the consumption of kerosene and electricity is
independent on price while the consumption of
fuelwood and charcoal is dependent on price.
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Tab. 8: Relationship between consumption rate and fuel price

Sum of squares df Mean square F Sig.
Fuelwood Between Groups 76849.794 3 25616.598 6.159 p < 0.05

Within Groups 1064768.668 256 4159.253
Total 1141618.462 259

Charcoal Between Groups 84823.250 3 28274.417 8.827 p < 0.05

Within Groups 820004.054 256 3203.141
Total 904827.304 259

Kerosene Between Groups 559959.690 3 186653.230 2.427 p > 0.05

Within Groups 19685185.276 256 76895.255
Total 20245144.965 259

Electricity Between Groups 805318.060 3 268439.353 1.759 p > 0.05

Within Groups 39064860.402 256 152597.111
Total 39870178.462 259

4.7 Discussion

The above results reflected the existing situa-
tion among rural households in the study area.
It could be observed that fuelwood, charcoal,
and kerosene were dominantly used for cooking
and heating while electricity was majorly used
for lighting. Compared to the result of other
studies (Bisu et al., 2016; Ogwumike et al.,
2014), there is little improvement in the use of
kerosene for cooking in the study area. Lack of
access to electricity has caused no improvement
in the use of electricity for cooking. Increase in
the use of fuelwood and charcoal has resulted
in deforestation in most parts of the study
area. It has also contributed to indoor pollution.
Overdependent on fuelwood and charcoal as
noted by Adepoju et al. (2012), Nnaji et al.
(2012), and Onyekuru et al. (2020) is not
environmentally friendly and has a major effect
on human health. The heavy use of wood and
charcoal may be a result of low monthly income
(see Tab. 3) as most of the rural households
were left with no alternative than to source for
cheap energy locally. It may also be a result of
inconsistency in the supply of electricity. Little
improvement in the use of kerosene for cooking
and heating was as a result of its availability
through investment in infrastructure such as
filling station. However, the hike in price of
kerosene has caused the majority not to rely
heavily on the usage of kerosene for cooking and
heating as well as lighting.

The results of the model further show that in-
come is not the major factor influencing the use
of kerosene, fuelwood, charcoal, and electricity,
other factors were also affecting the choice
of energy. It could be inferred that different
domestic energy sources have their peculiarity
with regard to the associated determinants. For
example, factors such as gender, household size,
income, occupation, farm size, and per capita
expenditure were significant in influencing the
use of fuelwood; age, gender, household size,
occupation, education, and per capita expen-
diture for charcoal, while age, marital status,
income, education and per capita expenditure
were significant determinants in the use of
kerosene. Also, income, occupation, and per
capita expenditure were the factors influencing
the use of electricity among rural households
in the study area. The result of this model,
therefore, negates the assumption of the energy
ladder model which states that households
tend to improve in the use of energy for
cooking, heating & lighting as income increases.
This study agrees with the assumption of fuel
stacking model on the use of energy.

The results of this study corroborated the
finding of Jan et al. (2012) who, in a study
to investigate determinants of rural household
energy choices, found out that income is not the
only determinant of transition from traditional
to more convenient form of energy, other factors
also account for household energy choice. The
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result is in agreement with the findings of
Adamu et al. (2020) who examined household
energy consumption and discovered that energy
ladder theory only provides a limited view of
reality in households. Beyond income, there are
other closely interrelated socio-economic factors

that drive household energy transition. This
study, therefore, presents the need for further
investigation into other factors which influence
the choice of energy consumption in urban and
rural area in one study. This could also be repli-
cated in peri-urban of major cities of Nigeria.

5 CONCLUSION

This study has assessed factors influencing
household energy demand in Ese-Odo Local
government area of Ondo State, Nigeria. The
study specifically investigates household energy
use and the determinants of energy usage
among rural households. The study employed
descriptive statistics, ANOVA, and Tobit re-
gression model to analyze data collected from
260 randomly sampled household heads in the
study area. The results revealed that 66.5%
of the household heads were males while
33.3% were female. Also, a larger proportion
of the household heads (97.0%) earned earn
below ₦55,000 (143.9$) while only 3.0% earned
above ₦55,001 (143.9$) per month with an
average income of ₦26,896.15 (70.4$). The
study established that the majority of the
respondents (71.5%) were between 31 – 60 years
of age. The common usage of fuelwood was for
cooking (38.5%), heating (33.3%), and lighting
(5.7%) while charcoal was used for cooking
(8.9%), heating (13.9%), and lighting (1.9%).
Kerosene was widely used for cooking (48.1%),
lighting (37.7%), and heating (40.3%). With
reference to the determinants of household
energy for lighting, heating, and cooking, the
results of Tobit regression revealed that gender,
household size, income, occupation, farm size,
and per capita expenditure were significant in
influencing the use of fuelwood; age, gender,
household size, occupation, education and per
capita expenditure for charcoal, while age, mar-
ital status, income, education and per capita
expenditure were significant determinants in
the use of kerosene. Also, income, occupation,
and per capita expenditure were the factors
influencing the use of electricity among rural
households in the study area. It could be
inferred that household income is not the only

factor affecting household energy choices, other
factors also contribute to it. This however
negates the assumption of the energy ladder
model on the income, being the central driver
of energy choice. This study, therefore, agrees
with Jan et al. (2012) and Adamu et al. (2020)
that income is not the most important variable
affecting the energy choice of households.

The study revealed that per capita expendi-
ture on kerosene and electricity is high when
compared with fuelwood and charcoal. The
study also revealed that there is a relationship
between the rate of consumption and fuel
price of firewood and charcoal while there is
no significant relationship between the rate of
consumption and fuel price of kerosene and
electricity. The study discovered that lesser fuel
prices and per capita expenditure on firewood
and charcoal were the major reasons that make
households to prefer firewood and charcoal over
other energy types in the study area. However,
the observation of Adepoju et al. (2012) is that
over-dependence on the usage of biofuel (such
as fuelwood and charcoal) has contributed to
the deforestation of rural communities and has
the tendency to increase indoor environmental
pollution. In order for rural communities of
Nigeria to access 2030 SDGs more easily, there
is need for the government or stakeholders
to formulate and implement policies that will
ensure easy access to safe, reliable, and clean
modern energy services

The study, therefore, encourages the govern-
ment to put in place sustainable modern energy
that is reliable, affordable, and convenient
for everyone with fewer implications to the
health of the individual and the environment.
The study concluded that apart from income,
other household variables were significant in
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determining energy usage. The study, therefore,
recommended that government and stakehold-
ers should develop policies that will promote
the use of modern energy sources that is safe,
reliable, and clean in order to reduce the
negative environmental consequences while also
enhancing human life quality. Efforts should

also be made by the government or stakeholders
in providing incentives for households that
will encourage the consumption of sustainable
energy sources. This will not only improve
energy consumption in rural areas but will also
make rural communities to access 2030 SDGs
more easily.
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