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ABSTRACT

Access to clean cooking energy remains a major development challenge in many developing countries, particularly in rural areas
where households continue to depend heavily on traditional biomass fuels such as firewood and charcoal. Despite the
implementation of various national policies and programs to promote clean cooking energy in Tanzania, the adoption of modern
cooking fuels remains relatively low. This study examined the socio-economic factors influencing household cooking energy
choices in Missenyi District, Tanzania. Specifically, the study sought to identify the primary cooking energy sources used by
households and determine the socio-economic factors influencing the adoption of different cooking energy options. This study is
anchored on the Energy Ladder Theory which explains how households transition from traditional to modern cooking energy sources
as their socio-economic conditions improve. A cross-sectional research design was employed, and primary data were collected from
100 households in Kassambya, Nsunga and Kyaka wards using structured questionnaires. Descriptive statistics and a Multinomial
Logistic Regression (MNL) model were used to analyze the data. The findings indicate that firewood (39%) and charcoal (29%)
remain the dominant cooking energy sources, while liquefied petroleum gas (LPG) (22%), electricity (8%), and biogas (2%) are
less commonly used. The regression results further reveal that household income, education level, age, household size, gender, and
marital status significantly influence household cooking energy choices. Higher-income and better-educated households were more
likely to adopt cleaner cooking fuels such as LPG and electricity, whereas lower-income and larger households relied predominantly
on traditional fuels, particularly charcoal and firewood. The study concludes that socio-economic characteristics play a significant
role in determining household cooking energy choices in rural Tanzania. It recommends strengthening household income-generating
opportunities, expanding access to affordable clean cooking technologies, improving rural energy infrastructure, and implementing
awareness programs that promote the health, environmental, and economic benefits of modern cooking energy. These interventions
are essential for accelerating the transition towards sustainable and clean cooking energy in Tanzania.
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I. INTRODUCTION

Access to clean cooking energy is essential for human well-being, sustainable development, poverty reduction,
and improved health outcomes. It significantly influences household livelihoods (Matavela et al., 2022; Kitole et al.,
2023). As of 2021, approximately 2.4 billion people globally lack access to clean cooking energy, with 40% of these
people residing in sub-Saharan Africa and 55% in developing Asia (International Energy Agency IEA et al., 2023). The
global push for cleaner cooking solutions is aligned with the 7th Sustainable Development Goal (SDG), which aims to
achieve universal access to sustainable modern energy by 2030 (United Nation Development Program [UNDP], 2020;
Utouh & Kitole, 2024; Mhagama & Heriel, 2023). In sub-Saharan Africa, the challenge is particularly acute, with around
700 million people relying on traditional biomass, such as firewood and charcoal, for cooking (Anteneh, 2019; Onyeneke
et al. 2019) Despite international and local efforts to promote cleaner alternatives, biomass use continues to rise due to
persistent poverty, lack of infrastructure, and deep-rooted cultural preferences. Economic and political instability further
complicates the region's ability to transition to modern cooking energy (IEA et al., 2023).

In Tanzania, the situation mirrors these broader trends, with the majority of households still using firewood
(63.5%) and charcoal (26.2%) as their primary cooking fuels. In response, the Tanzanian government has launched the
National Strategy for Clean Cooking Energy (2024-2034), aiming to increase the use of clean cooking energy from 10%
to 80% by 2034. However, significant obstacles remain, including the high cost of clean energy alternatives, limited
public awareness, and insufficient infrastructure (Citizen, 2021). To achieve universal access to affordable, reliable,
sustainable, and modern energy by 2030, the government has implemented several measures, including expanding
electricity access, establishing the Tanzania Rural Electrification Expansion Programme (TREEP), and promoting solar
home systems and mini-grid markets (Rugaimukamu et al., 2023; Omari et al., 2020).
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Household energy consumption in Tanzania, as in many developing countries, covers a range of activities,
including cooking, lighting, space heating/cooling, and powering appliances (Abubakar et al., 2024). Despite the
national efforts to promote clean cooking energy, many households in Missenyi District continue to rely on traditional
fuels, which pose significant health risks due to indoor air pollution and contribute to environmental degradation, and
therefore deepening the climate challenges in the area which also affects efforts to address the clean energy agenda
(Kitole et al., 2024). Identifying the factors that influence household energy choices is crucial for informing policies and
interventions aimed at promoting sustainable energy use. This study seeks to understand the factors influencing the
choice of cooking energy sources in Missenyi District, Tanzania, where access to modern cooking energy remains a
significant challenge. The study aims to provide insights that could help encourage cleaner and more sustainable cooking
practices, aligning with national and global goals for energy sustainability.

1.1 Statement of the Problem

Access to clean and modern cooking energy remains a significant development challenge worldwide,
particularly in developing countries where the majority of households continue to depend on traditional biomass fuels
such as firewood and charcoal. According to the International Energy Agency (IEA et al., 2023), approximately 2.4
billion people still lack access to clean cooking energy, with sub-Saharan Africa accounting for the largest proportion
of this population. The continued reliance on traditional cooking fuels contributes to indoor air pollution, respiratory
illnesses, environmental degradation, deforestation, and greenhouse gas emissions, while also imposing substantial
economic and time burdens on households, particularly women and children who are primarily responsible for fuel
collection and food preparation. In Tanzania, despite various government initiatives aimed at promoting clean cooking
energy, including the National Clean Cooking Energy Strategy (2024-2034), the majority of households still rely on
firewood and charcoal as their principal cooking fuels. Although programmes such as the Tanzania Rural Electrification
Expansion Programme (TREEP) have improved electricity access in many rural areas, the adoption of modern cooking
fuels remains considerably low because of high equipment and fuel costs, inadequate supply infrastructure, low
household incomes, and limited public awareness regarding the health and environmental benefits of clean cooking
technologies (Omari et al., 2020; Rugaimukamu et al., 2023).

Previous empirical studies have identified several socio-economic factors that influence household cooking
energy choices. For example, Mangula et al. (2019), Kitole et al. (2023), Mhagama and Heriel (2023), Kamuzora (2024),
Debebe et al. (2023), and Egunjobi (2020) reported that household income, education level, household size, age, gender,
and marital status significantly affect the adoption of modern cooking energy. However, these studies were conducted
in different geographical settings with varying socio-economic conditions, levels of infrastructure development, and
cultural practices. Consequently, their findings cannot be directly generalized to all rural districts of Tanzania.

Missenyi District presents unique socio-economic and geographical characteristics that may influence
household cooking energy decisions. The district is predominantly rural, with agriculture serving as the primary
economic activity, while access to modern energy infrastructure remains relatively limited. Despite these conditions,
there is limited empirical evidence specifically examining the socio-economic determinants of household cooking
energy choices within the district. This knowledge gap limits the ability of policymakers and development partners to
design context-specific interventions that effectively promote the adoption of clean cooking energy. Therefore, this
study was undertaken to examine the socio-economic determinants of household cooking energy choices in Missenyi
District, Tanzania. The findings are expected to provide empirical evidence to support the implementation of Tanzania's
National Clean Cooking Energy Strategy, contribute to the achievement of Sustainable Development Goal 7, and inform
policies aimed at increasing the adoption of affordable, reliable, and environmentally sustainable cooking energy
technologies in rural communities.

1.2 Research Objectives
i.  Toidentify the major cooking energy sources used by households in Missenyi District.
ii.  Toexamine the socio-economic factors influencing household cooking energy choices in Missenyi District.

1. LITRATURE REVIEW

2.1 Theoretical Review
2.1.1 Energy Ladder Theory

This study is anchored on the Energy Ladder Theory which explains how households transition from traditional
to modern cooking energy sources as their socio-economic conditions improve. The theory, developed by Leach (1992)
and further advanced by Hosier & Dowd (1987) proposes that households move progressively from traditional biomass
fuels such as firewood and agricultural residues to transitional fuels such as charcoal and kerosene, and ultimately to
modern fuels including liquefied petroleum gas (LPG), biogas and electricity as income and living standards increase.
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The theory suggests that household income is the principal determinant of cooking energy choice because
improvements in purchasing power enable households to acquire cleaner, safer, and more efficient cooking fuels.
However, subsequent empirical studies have demonstrated that household energy transition is influenced by multiple
socio-economic and institutional factors beyond income alone. Factors such as education, household size, accessibility
of energy sources, fuel prices, cultural preferences, and availability of energy infrastructure also shape household
cooking energy decisions (Kitole et al., 2023; Ang'u et al., 2023; Debebe et al., 2023).

Furthermore, recent studies have shown that many households practice fuel stacking, whereby traditional and
modern fuels are used simultaneously rather than completely abandoning biomass fuels. This behaviour reflects the
reality that cooking energy decisions are complex and depend on affordability, reliability, convenience, and cooking
preferences (Mangula et al., 2019; Mhagama & Heriel, 2023). Consequently, while the Energy Ladder Theory provides
an important conceptual foundation, household cooking energy choices should be understood within a broader socio-
economic context. The theory is appropriate for this study because it provides a useful framework for examining how
household socio-economic characteristics influence the choice of cooking energy among rural households in Missenyi
District.

2.2 Empirical Review
2.2.1 Empirical Studies on Major Household Cooking Energy Sources

This objective focuses on identifying the dominant cooking energy sources used by households. Previous
empirical studies indicate that traditional biomass fuels continue to dominate household cooking in most developing
countries despite increasing promotion of clean energy technologies. Mangula et al. (2019) found that firewood and
charcoal remain the principal cooking fuels among rural households in Tanzania due to their affordability and
widespread availability. Similarly, Kitole et al. (2023) reported that biomass fuels account for the largest proportion of
household cooking energy in urban and peri urban Tanzania, although the use of LPG is gradually increasing among
higher-income households.

Comparable findings were reported by Mhagama and Heriel (2023), who observed that charcoal and firewood
remain the dominant cooking fuels because many households face financial constraints and limited access to modern
cooking infrastructure. Likewise, Debebe et al. (2023) found that households in rural Ethiopia continue relying on
biomass fuels despite government efforts to promote cleaner energy technologies. These studies consistently
demonstrate that household cooking energy use in developing countries remains dominated by traditional fuels.

Although previous studies have documented household cooking energy sources in various settings, little
empirical evidence exists for Missenyi District. Therefore, this study seeks to identify the major cooking energy sources
currently used by households within the district.

2.2.2 Empirical Studies on Socio economic Factors Influencing Household Cooking Energy Choices

Previous studies have consistently reported that household cooking energy choices are influenced by several
socio economic characteristics. Mangula et al. (2019) found that household income significantly increases the adoption
of LPG and electricity while reducing dependence on traditional biomass fuels. Similar findings were reported by Kitole
et al. (2023), Ang'u et al. (2023), and Mperejekumana et al. (2021), who concluded that higher household income
increases the likelihood of adopting cleaner cooking technologies.

Education has also been identified as an important determinant of household energy choice. Ishengoma and
Igangula (2021) and Mangula et al. (2019) found that educated household heads are more likely to adopt modern cooking
energy because they better understand the health, environmental, and economic benefits associated with cleaner fuels.
Household size has similarly been found to influence cooking energy decisions. Egunjobi (2020) and Kitole et al. (2023)
reported that larger households tend to rely on firewood and charcoal because these fuels are relatively cheaper when
preparing food for many household members.

Demographic characteristics also affect household cooking energy choices. Mhagama and Heriel (2023)
observed that older household heads are more likely to continue using traditional biomass fuels due to long-established
cooking practices. Likewise, Qiu et al. (2022) found that female household heads are generally more willing to adopt
cleaner cooking technologies because they are more exposed to indoor air pollution during cooking. Kamuzora (2024)
further reported that marital status influences household investment decisions regarding modern cooking technologies.

Literatures demonstrate that household cooking energy choices are influenced by multiple socio-economic
factors, including income, education, household size, age, gender, and marital status. While previous studies consistently
identify these variables as important determinants, they also reveal that the magnitude and direction of their effects vary
across countries and regions because of differences in economic development, infrastructure availability, energy
markets, government policies, and cultural practices. Most previous studies have been conducted at national, regional,
or urban levels, with relatively limited attention given to predominantly rural districts in Tanzania. Consequently, the
existing literature provides limited evidence regarding the socio-economic determinants of household cooking energy
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choices in Missenyi District, where household livelihoods, access to energy infrastructure, and socio-economic
conditions differ from those examined in previous studies.

2.2.1 Research Gap

Although previous studies have substantially contributed to understanding household cooking energy choices
in Tanzania and other developing countries, several knowledge gaps remain. First, many studies have focused on urban
areas or national datasets, while evidence from rural districts remains limited. Second, existing studies report varying
effects of household income, education, household size, and demographic characteristics on cooking energy choices,
suggesting that these relationships are context-specific. Third, few studies have simultaneously examined the combined
influence of socio-economic factors on household cooking energy choices within the context of Missenyi District.
Therefore, there is insufficient empirical evidence to inform district-level implementation of Tanzania's National Clean
Cooking Energy Strategy and other clean energy initiatives in rural communities. This study addresses this gap by
analyzing the socio-economic determinants of household cooking energy choices in Missenyi District using a
Multinomial Logistic Regression model. The findings provide context-specific evidence that can support policymakers
and development partners in designing effective interventions aimed at promoting the adoption of clean and sustainable
cooking energy in rural Tanzania.

I11. METHODOLOGY

3.1 Research Design

The study employed a cross-sectional research design to gather data from households in Missenyi District, using
stratified sampling to ensure a representative analysis of factors influencing household energy use (Kitole & Genda,
2024; Dimoso & Andrew 2021) Data were collected through field surveys in the selected villages, chosen for their
accessibility and suitability for studying household cooking energy use. A total of 100 households were sampled,
ensuring an appropriate balance between size and representativeness. The sample was calculated using Yamane’s (1967)
formula, commonly used for large populations, based on a total population of 97,919 households in the selected wards.
This method ensured that the sample size was both efficient and reliable, allowing for the generalization of findings to
the broader household population with confidence (Creswell, 2014; Cohen et al., 2018)

3.2 Study Area

This study was conducted in three wards of Missenyi District, located in the Kagera Region of Tanzania:
Kassambya, Nsunga, and Kyaka. These wards encompass the villages of Bunazi, Nsunga, Kyaka, Mabuye, and
Kassambya. Missenyi District spans 1,425 square kilometers and has a population of approximately 245,394, according
to the National Bureau of Statistics (NBS, 2022). The main economic activities in the district include agriculture,
livestock farming, fishing, and trade (Merumba et al., 2022; Jamaldin, 2024). Notably, Missenyi District has one of the
highest per capita GDPs in the region, reflecting economic growth from TZS 2,767,397 in 2013 to TZS 3,068,050 in
2014, though it dropped slightly to TZS 2,677,439 in 2015 (NBS, 2022). Despite its economic development, financial
services in the district are limited with only three banks (NMB, NBC, and CRDB) located in Bunazi, the district
headquarters (Stanslaus & Mmari 2021)
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Figure 2
Map of Missenyi district
Source: Missenyi District Council (2024)

3.3 Target Population

The target population comprised all households residing in the selected wards of Missenyi District. According
to the National Bureau of Statistics (NBS, 2022), the selected wards contained approximately 97,919 households. Since
cooking energy decisions are generally made at the household level, households constituted the appropriate unit of
analysis.

3.4 Sample Size Determination
The sample size was determined using Yamane's (1967) sample size determination formula, which is

appropriate for large finite populations

_ N

T+ N2
Where:
n = required sample size;
N = target population size;
e = acceptable sampling error (0.10).

_ 97919

"= 1497919(0.1)2
n =100

Substituting the study population into the formula yielded a sample size of approximately 100 households,
which was considered adequate for generating reliable estimates while remaining manageable within the available
financial and logistical resources.

775
Licensed Under Creative Commons Attribution (CC BY-NC)



Vol. 7 (Iss. 3) 2026, pp. 771-782  African Journal of Empirical Research ~ https://ajernet.net  ISSN 2709-2607

3.5 Sampling Procedure

A multistage sampling procedure was employed. In the first stage, Kassambya, Nsunga, and Kyaka wards were
purposively selected because they represent the major rural settings within Missenyi District where dependence on
traditional cooking energy remains common. In the second stage, villages within the selected wards were identified.
Finally, households were selected using stratified random sampling to ensure that households from different
geographical locations were adequately represented. This sampling strategy improved representativeness while
minimizing sampling bias.

3.6 Data Collection Methods

Primary data were collected between 2024 through structured questionnaires administered directly to household
heads or adult household members responsible for cooking decisions. The questionnaire collected information on
household demographic characteristics, socio-economic conditions, and primary cooking energy sources. Before the
main survey, the questionnaire was pre-tested in a community with similar socio-economic characteristics to assess
clarity, consistency, and reliability. Necessary modifications were made before administering the final questionnaire.
Trained research assistants assisted in data collection to ensure consistency and improve data quality.

3.7 Measurement of Study Variables

The dependent variable was household cooking energy choice, categorized into four mutually exclusive
alternatives: electricity, charcoal, biogas, and liquefied petroleum gas (LPG). Independent variables included household
income, household size, age of the household head, sex of the household head, education level and marital status.

Table 1
Description of variables used in the study
Variables Types of | measurements Expected relationship

variables

dependent variable

Cooking energy use Categorical Categories of household cooking energy use
(Electricity, Charcoal, Biogas, and LPG)

Independent variables

Household Income Continuous positive (+)
Age Continuous Age of household head positive (+)
Sex Categorical Sex of the household head positive (+)
Household size Continuous Total number of person in household positive (+)
Education level Categorical Education and awareness on household head positive (+)
Marital Status Categorical Marital status of the household head positive (+)

3.8 Data Analysis

Data were coded, cleaned, and analyzed using Stata Version 18. Descriptive statistics, including frequencies
and percentages, were used to summarize respondents' socio-economic characteristics and the distribution of household
cooking energy sources. To identify the socio-economic determinants of household cooking energy choices, a
multinomial logistic regression model to analyze the effects of independent variables on the dependent variable, this in
this case is the choice of household cooking energy sources. This statistical model is particularly useful when dealing
with multiple discrete alternatives. It facilitated the identification and quantification of the factors influencing
households' decisions regarding different types of cooking energy sources. This approach is similar to studies conducted
by Mangula et al. (2019), Kitole et al. (2023), and Dimoso & Andrew (2021).

The multinomial logit model was chosen due to its capability to utilize the cumulative distribution function of
the logistic distribution, making it well-suited for analyzing categorical dependent variables with more than two possible
outcomes. It is a robust and effective tool frequently used in studies involving multiple-choice scenarios (Kitole et al.,
2023; Kitole and Sesabo, 2022). The model allows for a clear understanding of the relationship between independent
variables (such as income, education, household size) and the likelihood of selecting specific cooking energy types. The
multinomial logit equation applied to explain the determinants of cooking energy choices among households is

expressed as:
[nj (xi)

1
o8 m (x;)

] :a0i+Bin1i+B2jX2i+ ........... +Bpj Xpi

Whereasj=1,2,....k
Additionally, the reduced form of the equation is expressed as:
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exp(g; TP, X B, Xoi B Xpi)
IOg (T[J (XJ) = ) d il

1+ Zj(:-% CXp((lOi+Bin1i+B2jX2i+ ........... +Bpj Xpi)

For j=1,2,...,(k-1), and the parameters « and § will be estimated by the use of maximum likelihood. This Model
was Chosen because the dependent variable has more than two unordered categories: firewood, charcoal, and others
involved electricity, industrial gas, coal, generator, and solar and was preferred due to its straightforward computational
process and its enhanced predictive capability in contrast to the Multinomial probit Model (Mhagama, &Heriel, 2023).

3.9 Ethical Considerations

Ethical principles were observed throughout the study. Respondents were informed about the purpose of the
research before participation, and informed consent was obtained from each respondent. Participation was voluntary
and respondents were assured that the information provided would remain confidential and would be used solely for
academic research purposes. Personal identifiers were excluded during data analysis to protect respondents’ privacy.

IV. FINDINGS & DISCUSSION

4.1 Demographic characteristics of Respondents

Understanding respondents' demographic characteristics is essential because household demographic and socio-
economic conditions significantly influence cooking energy decisions. Table 2 presents the distribution of respondents
according to age, sex, education level and marital status.

Table 2
Characteristics of the respondents
Variable Categories Frequency Percentage
Age level 18-25 23 23%
26-35 23 23%
36-45 27 27%
46 and above 27 27%
Total 100 100%
Gender Male 70 70%
Female 30 30%
Total 100 100%
Education level primary education 19 19%
secondary education 47 47%
certificate/diploma 26 26%
Bachelor degree and above 8 8%
Total 100 100%
Marital status married 78 78%
other wise 22 22%
Total 100 100%

Table 2 indicates that respondents were fairly evenly distributed across the four age groups. Respondents aged
36-45 years and those aged 46 years and above each accounted for 27% of the sample, while respondents aged 18-25
years and 26-35 years each represented 23%. This balanced age distribution provides adequate representation of
economically active households involved in cooking energy decisions. Regarding sex, male-headed households
constituted 70% of the respondents, whereas female-headed households accounted for 30%. This reflects the
predominance of male-headed households within the study area.

Education levels varied considerably among respondents. Nearly half (47%) had attained secondary education,
followed by 26% with certificate or diploma qualifications, 19% with primary education, and only 8% with bachelor's
degrees or higher. These findings suggest that although basic education is relatively widespread, relatively few
household heads have attained higher education. The majority of respondents (78%) were married, while the remaining
22% were single, divorced, or widowed. Marital status may influence household resource allocation and decision-
making regarding investment in modern cooking technologies. Overall, these socio-economic characteristics indicate
substantial variation among households, providing a suitable basis for examining factors influencing cooking energy
choices.

4.1.1 Household Cooking Energy Sources Used in Missenyi District
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The first objective sought to identify the major cooking energy sources used by households in Missenyi District.
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Electricity
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Figure 2
Energy use among households

Figure 2 indicate that firewood remains the dominant cooking fuel, used by 39% of surveyed households,
followed by charcoal (29%). Liquefied Petroleum Gas (LPG) accounted for 22%, while electricity and biogas were used
by only 8% and 2% of households, respectively. The continued dominance of firewood and charcoal demonstrates that
traditional biomass remains the principal source of household cooking energy despite government efforts to promote
clean cooking technologies. This finding suggests that affordability, accessibility, and familiarity continue to influence
household energy decisions in rural communities. These findings are consistent with Mangula et al. (2019), who reported
that firewood remains the primary cooking fuel among rural households in Tanzania. Similarly, Kitole et al. (2023)
observed that biomass fuels continue to dominate household cooking despite increasing availability of cleaner
alternatives. Comparable findings were also reported by Mhagama and Heriel (2023), who concluded that limited
household income and inadequate energy infrastructure continue to constrain adoption of modern cooking fuels in
Tanzania. The heavy reliance on traditional biomass has important policy implications because prolonged use of
firewood and charcoal contributes to indoor air pollution, forest degradation, greenhouse gas emissions, and adverse
health outcomes, particularly among women and children.

4.1.2 Obijective Two: Socio economic Determinants of Household Cooking Energy Choices
The second objective examined the socio-economic factors influencing household cooking energy choices using
a Multinomial Logistic Regression model.

Table 3
Multinomial logit on determinants of household’s cooking energy use

Variables Electricity Charcoal Biogas Industrial gas (LPG)

Income 0.5217*** -0.4006*** -0.656** 0.2306*
(0.0146) (0.0406) (0.0404) (0.6606)

Household size 0.2764 0.0855** 0.6346 -0.3848
(0.1932) (0.0123) (0.3280) (0.24001)

Age

26-35 0.49472 0.3747*** -0.6193** 0.4316**
(0.3238) (0.0455) (0.1079) (0.0152)

36-45 0.46747 0.42752** -0.21973** 0.24151
(0.2938) (0.0811) (0.01890) (0.0607)

46 and above 0.57894** 0.23086** -0.18564 0.25193
(0.1238) (0.0370) (0.3753) (0.50198)

Gender

Female -0.77055 -0.06874*** 0.00687 -0.13798
(0.30047) (0.1795) (0.21029) (0.09651)

Education level

Secondary education 0.25418 -0.10937 0.1875 0.2291
(0.5456) (0.17955) (0.1235) (0.6376)

Certificate/diploma 0.10579* -0.12558 0.44155 0.06861*
(0.03613) (0.56107) (0.0371) (0.07951)
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Bachelor degree and above 0.06586** -0.19331** 0.00138 0.09294**
(0.01636) (0.0682) (0.0081) (0.02673)

Marital status

Married 0.17666** 0.25526 -0.7593 0.19626**
(0.03164) (0.14008) (0.472) (0.01272)

Observation 100

LR ch2 (40) 111.63

Prob>Chi 2 0.0000

Pseudo R2 0.4167

Standard errors in parentheses.
***p < 0.01, **p < 0.05, *p <0.1.

The overall model was statistically significant (LR ¥*> = 111.63; p < 0.001), indicating that the explanatory
variables jointly explain household cooking energy choices. The model produced a Pseudo R2 of 0.4167, suggesting
satisfactory explanatory power for household energy choice behaviour. Household Income: Household income
significantly influenced cooking energy choices. Higher household income increased the probability of adopting
electricity (p < 0.01) and LPG (p < 0.10) while significantly reducing reliance on charcoal (p < 0.01) and biogas (p <
0.05). This finding supports the Energy Ladder Theory, which argues that households shift towards cleaner and more
efficient energy sources as income increases. The finding is consistent with Mangula et al. (2019), Kitole et al. (2023),
Ang'u et al. (2023), and Mperejekumana et al. (2021), who similarly found that household income is among the strongest
predictors of clean cooking energy adoption. Higher incomes increase households' purchasing power, enabling them to
afford modern cooking appliances and cleaner fuels.

Household Size: Household size positively and significantly influenced charcoal use (p < 0.05). Larger
households were more likely to depend on charcoal than smaller households. This finding agrees with Egunjobi (2020),
Mangula et al. (2019), and Kitole et al. (2023), who observed that larger households often select relatively cheaper
cooking fuels because they prepare larger quantities of food and face greater energy expenditure. Age of Household
Head: Age significantly influenced cooking energy choices. Household heads aged between 26 and 45 years showed a
greater likelihood of using charcoal, while household heads aged 46 years and above were significantly more likely to
use electricity alongside charcoal.

These findings are consistent with Mhagama and Heriel (2023) and Debebe et al. (2023), who reported that
older household heads often maintain traditional cooking practices because of long-established behavioural patterns and
familiarity with biomass fuels. However, increased economic stability among older households may also facilitate partial
adoption of modern cooking energy. Gender: Gender plays a significant role in the use of charcoal, with female-headed
households being less likely to use charcoal (p < 0.01). Education level is another important factor, with households
whose heads have a bachelor’s degree or higher being more likely to use electricity and LPG (p < 0.05 for both), but
less likely to use charcoal (p < 0.05). This finding suggests that higher educational attainment is associated with a
preference for modern energy sources

This finding agrees with Kitole et al. (2023) and Qiu et al. (2022), who argued that women are generally more
aware of the health consequences associated with biomass smoke because they are primarily responsible for household
cooking activities. Consequently, female household heads may show greater willingness to adopt cleaner cooking
technologies whenever economic conditions permit. Education Level: Education significantly influenced household
cooking energy choices. Households headed by individuals with certificate, diploma, bachelor's degree, or higher
qualifications were more likely to adopt electricity and LPG while reducing reliance on charcoal.

This finding supports previous studies by Mangula et al. (2019), Ishengoma and lgangula (2021), Kamuzora
(2024), and Mperejekumana et al. (2021), which found that education enhances awareness of the economic,
environmental, and health benefits associated with clean cooking energy. Educated households are therefore more likely
to invest in modern cooking technologies. Marital Status: Marital status significantly influenced household cooking
energy decisions. Married households were more likely to adopt electricity and LPG than unmarried households. This
finding suggests that married households may possess relatively greater economic stability and stronger household
decision-making structures that facilitate investment in improved cooking technologies. Similar observations were
reported by Kamuzora (2024), who found that household demographic characteristics significantly influence household
energy decisions.

The findings demonstrate that household cooking energy choices in Missenyi District are primarily determined
by socio-economic characteristics. Household income and education emerged as the strongest predictors of modern
cooking energy adoption, while larger households continued to rely on charcoal because of affordability considerations.
Age, gender, and marital status also significantly influenced household energy choices. Despite ongoing government
efforts to promote clean cooking energy, firewood and charcoal remain the dominant cooking fuels among rural
households, indicating that substantial barriers to clean energy adoption persist. These findings provide empirical
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evidence for designing policies that improve household incomes, expand clean cooking energy infrastructure, strengthen
public awareness, and increase affordability of modern cooking technologies in rural Tanzania.

V. CONCLUSION & RECOMMENDATION

5.1 Conclusion

This study examined the determinants of household cooking energy use in Missenyi District, Tanzania, with a
focus on socio-economic factors such as income, household size, age, gender, and education level. The findings revealed
that income and education are critical drivers for the adoption of modern, cleaner cooking fuels such as LPG, while
traditional fuels like charcoal remain prevalent among lower-income and larger households. The study also found that
female-headed households are less likely to use traditional fuels, highlighting gendered differences in energy
preferences. Age was also found to be a significant factor, with older household heads more likely to rely on traditional
energy sources. These insights underline the need for targeted interventions to promote the adoption of clean energy
sources and reduce the negative health and environmental impacts associated with traditional cooking fuels.

5.2 Recommendations

Given these findings, several policy recommendations are proposed to improve access to and adoption of
modern cooking energy sources. Firstly, increasing financial support and credit access for lower-income households can
facilitate the transition to cleaner energy sources like LPG. Financial incentives, such as subsidies or low-interest loans
for purchasing modern cooking equipment, could make LPG more affordable and accessible, especially for poorer
households.

Secondly, awareness campaigns highlighting the health benefits of clean energy and the risks associated with
traditional biomass fuels should be strengthened, especially in rural areas. These campaigns should focus on educating
households about the long-term health benefits of using modern fuels and how these can contribute to reducing
respiratory diseases caused by indoor air pollution. Thirdly, investing in infrastructure to enhance the availability and
accessibility of LPG and other modern fuels in rural areas is crucial. The government and private sector should
collaborate to develop supply chains for cleaner fuels, particularly in underserved regions where traditional biomass
fuels dominate. This includes expanding the distribution networks for LPG and ensuring that refueling stations are easily
accessible to rural households.

Lastly, gender-sensitive policies should be developed to support female-headed households in transitioning to
cleaner cooking energy. Since women are disproportionately affected by the health risks of traditional biomass fuels,
providing targeted support and incentives for female-headed households to adopt modern fuels can lead to improved
health outcomes for women and children. Additionally, integrating energy-related training and education into women's
empowerment programs can further increase their capacity to make informed energy choices. Therefore, addressing
these socio-economic barriers, policymakers can significantly enhance the adoption of cleaner energy sources,
contributing to improved health outcomes, environmental sustainability, and economic development in Missenyi District
and beyond.

Declaration of Interest
The authors declare that they do not have any known competing financial interests or personal relationships that
could have appeared to influence the work reported in this paper.

Funding Declaration
This research did not receive any specific grant from funding agencies in the public, commercial, or not-for-
profit sectors.

REFERENCES

Abubakar, I. R., Alola, A. A., Bekun, F. V., & Onifade, S. T. (2024). Investigating the determinants of household energy
consumption in Nigeria: Insights and implications. Energy, Sustainability and Society, 14, Article 29.
https://doi.org/10.1186/s13705-024-00451-6

Ang’u, C., Muthama, N. J., & Mutuku, M. A. (2023). Determinants of the sustained use of household clean fuels and
technologies:  Lessons from  Vihiga County, Kenya. Energy Reports, 9, 1990-2001.
https://doi.org/10.1016/j.egyr.2023.01.026

Anteneh, C. (2019). The determinants of households’ adoption of solar energy in rural Ethiopia: The case study of
Gurage Zone [Master’s thesis, Addis Ababa University]. Addis Ababa University Institutional Repository.

Cohen, L., Manion, L., & Morrison, K. (2018). Research methods in education (8th ed.). Routledge.

780
Licensed Under Creative Commons Attribution (CC BY-NC)


https://doi.org/10.1186/s13705-024-00451-6
https://doi.org/10.1016/j.egyr.2023.01.026

Vol. 7 (Iss. 3) 2026, pp. 771-782  African Journal of Empirical Research ~ https://ajernet.net  ISSN 2709-2607

Creswell, J. W. (2014). Research design: Qualitative, quantitative, and mixed methods approaches (4th ed.). SAGE
Publications.

Debebe, B., Senbeta, F., Diriba, D., Teferi, E., & Teketay, D. (2023). Determinants of household energy choice for
domestic chores: Evidence from the Semien Mountains National Park and adjacent districts, Northwest
Ethiopia. Cleaner Energy Systems, 4, 100063. https://doi.org/10.1016/j.cles.2023.100063

Dimoso, R. L., & Kitole, F. A. (2021). Rural electrification and small and medium enterprises (SMESs) performances in
Mvomero District, Morogoro, Tanzania. Turk Turizm Arastirmalari Dergisi, 4(1), 48-69.
https://doi.org/10.26677/TR1010.2021.717

Egunjobi, A. T. (2020). Determinants of household cooking energy choice in Oyo State, Nigeria. Journal of Economics
and Policy Analysis, 5(2), 15-37.

Hosier, R. H., & Dowd, J. (1987). Household fuel choice in Zimbabwe: An empirical test of the energy ladder
hypothesis. Resources and Energy, 9(4), 347-361. https://doi.org/10.1016/0165-0572(87)90003-X

International Energy Agency, International Renewable Energy Agency, United Nations Statistics Division, World Bank,
& World Health Organization. (2023). Tracking SDG 7: The energy progress report 2023.
https://trackingsdg7.esmap.org/data/files/download _documents/sdg7-report2023-full_report.pdf

Ishengoma, E., & Igangula, N. (2021). Determinants of household choice of cooking energy-mix in a peri-urban setting
in Tanzania. International Journal of Engineering Research and Technology, 9(5), 789-793.
https://doi.org/10.17577/ijertv9is050371

Jamaldin, S. (2024). Impact of banana production on smallholder farmers’ livelihoods in Missenyi District, Tanzania.
NG Journal of Social Development, 14(1), 62—78. https://doi.org/10.4314/ngjsd.v14i1.5

Kamuzora, A. N. (2024). Unveiling determinants of household lighting preferences in rural Tanzania: Insights for
sustainable energy access. Sustainable Energy Research, 11(1), Article 20. https://doi.org/10.1186/s40807-024-
00112-4

Kitole, F. A., & Genda, E. L. (2024). Empowering her drive: Unveiling the resilience and triumphs of women
entrepreneurs in  rural landscapes. Women’s  Studies  International Forum, 104, 102912.
https://doi.org/10.1016/j.wsif.2024.102912

Kitole, F. A., Mbukwa, J. N., Tibamanya, F. Y., & Sesabo, J. K. (2024). Climate change, food security, and diarrhoea
prevalence nexus in Tanzania. Humanities and Social Sciences Communications, 11, Article 394.
https://doi.org/10.1057/s41599-024-02875-2

Kitole, F. A., & Sesabo, J. K. (2022). Smallholder livestock keepers’ breeding choices and its implication on poverty
reduction in developing countries: Empirical evidence from Tanzania. Global Social Welfare, 9, 241-251.
https://doi.org/10.1007/s40609-022-00252-9

Kitole, F. A, Tibamanya, F. Y., & Sesabo, J. K. (2023). Cooking energy choices in urban areas and its implications on
poverty  reduction. International  Journal  of  Sustainable  Energy, 42(1), 474-4809.
https://doi.org/10.1080/14786451.2023.2208680

Leach, G. (1992). The energy transition. Energy Policy, 20(2), 116-123. https://doi.org/10.1016/0301-4215(92)90105-
B

Mangula, M., Kuzilwa, J., Msanjila, S., & Legonda, 1. (2019). Energy sources for cooking and the determinants of its
choices in rural areas of Tanzania. Tengeru Community Development Journal, 6(1), 342-354.

Matavela, C. E., Hoffmann, H., Hafner, J. M., & Kipkulei, H. K. (2022). Fuel scarcity or household wealth? Assessing
the drivers of cooking energy consumption patterns in rural areas in East Africa. Forests, Trees and Livelihoods,
32(1), 12-25. https://doi.org/10.1080/14728028.2022.2153282

Merumba, M. S., Semu, E., Semoka, J., & Msanya, B. M. (2022). Profitability of using different rates of farmyard
manure and potassium fertilizer for cassava production in Bukoba, Missenyi, and Biharamulo districts,
Tanzania. Journal of Experimental Agriculture International, 44(10), 62-78.
https://doi.org/10.9734/jeai/2022/v44i1030887

Mhagama, G., & Heriel, E. (2023). Determinants of household energy use for cooking in Tanzania. Rural Planning
Journal, 25(2), 44. https://doi.org/10.59557/rpj.25.2.2023.44

Mperejekumana, P., Li, H., Wu, R., Lu, J., Tursunov, O., Elshareef, H., Gaballah, M. S., Nepo, N. J., Zhou, Y., & Dong,
R. (2021). Determinants of household energy choice for cooking in Northern Sudan: A multinomial logit
estimation. International Journal of Environmental Research and Public Health, 18(21), Article 11480.
https://doi.org/10.3390/ijerph182111480

National Bureau of Statistics. (2022). 2022 population and housing census: Preliminary results. Government of
Tanzania.

Omari, A. M., Tesha, M. J., & Sarakikya, M. H. (2020). Energy generation from biomass in Tanzania: Impacts and
challenges. International Journal of Engineering Research and Technology, 9(5), 789-793.
https://doi.org/10.17577/ijertv9is050371

781
Licensed Under Creative Commons Attribution (CC BY-NC)


https://doi.org/10.1016/j.cles.2023.100063
https://doi.org/10.26677/TR1010.2021.717
https://doi.org/10.1016/0165-0572(87)90003-X
https://trackingsdg7.esmap.org/data/files/download_documents/sdg7-report2023-full_report.pdf
https://doi.org/10.17577/ijertv9is050371
https://doi.org/10.4314/ngjsd.v14i1.5
https://doi.org/10.1186/s40807-024-00112-4
https://doi.org/10.1186/s40807-024-00112-4
https://doi.org/10.1016/j.wsif.2024.102912
https://doi.org/10.1057/s41599-024-02875-z
https://doi.org/10.1007/s40609-022-00252-9
https://doi.org/10.1080/14786451.2023.2208680
https://doi.org/10.1016/0301-4215(92)90105-B
https://doi.org/10.1016/0301-4215(92)90105-B
https://doi.org/10.1080/14728028.2022.2153282
https://doi.org/10.9734/jeai/2022/v44i1030887
https://doi.org/10.59557/rpj.25.2.2023.44
https://doi.org/10.3390/ijerph182111480
https://doi.org/10.17577/ijertv9is050371

Vol. 7 (Iss. 3) 2026, pp. 771-782  African Journal of Empirical Research ~ https://ajernet.net  ISSN 2709-2607

Onyeneke, R. U., Nwajiuba, C. A., Munonye, J., Uwazie, U. I., Uwajumogu, N., Uwadoka, C. O., & Aligbe, J. O.
(2019). Improved cook-stoves and environmental and health outcomes: Lessons from Cross River State,
Nigeria. International Journal of Environmental Research and Public Health, 16(19), Article 3520.
https://doi.org/10.3390/ijerph16193520

Qiu, X., Jin, J., He, R., & Mao, J. (2022). The deviation between the willingness and behavior of farmers to adopt
electricity-saving tricycles and its influencing factors in Dazu District of China. Energy Policy, 167, 1130609.
https://doi.org/10.1016/j.enpol.2022.113069

Rugaimukamu, K., Shauri, N. E., & Mazigwa, R. C. (2023). The political economy analysis of institutional barriers to
rural electrification in Tanzania. Open Journal of Social Sciences, 11(6), 275-310.

Stanslaus, V., & Mmari, F. W. (2021). Financial inclusion and youth agriculture involvement in Tanzania: A case of
Misenyi District, Kagera Region. International Journal of Academic Research in Business and Social Sciences,
11(2), 436—449. https://doi.org/10.6007/IJARBSS/v11-i2/8848

The Citizen. (2021). Special report: Crisis as most households wuse firewood in Tanzania.
https://www.thecitizen.co.tz/tanzania/news/national/special-report-crisis-as-71pc-of-households-use-firewood-
in-tanzania

United Nations Development Programme. (2020). Sustainable Development Goals. https://www.undp.org/sustainable-
development-goals

Utouh, H. M. L., & Kitole, F. A. (2024). Forecasting effects of foreign direct investment on industrialization towards
realization of the Tanzania Development Vision 2025. Cogent Economics & Finance, 12(1), Article 2376947.
https://doi.org/10.1080/23322039.2024.2376947

Yamane, T. (1967). Statistics: An introductory analysis (2nd ed.). Harper & Row.

782
Licensed Under Creative Commons Attribution (CC BY-NC)


https://doi.org/10.3390/ijerph16193520
https://doi.org/10.1016/j.enpol.2022.113069
https://doi.org/10.6007/IJARBSS/v11-i2/8848
https://www.thecitizen.co.tz/tanzania/news/national/special-report-crisis-as-71pc-of-households-use-firewood-in-tanzania
https://www.thecitizen.co.tz/tanzania/news/national/special-report-crisis-as-71pc-of-households-use-firewood-in-tanzania
https://www.undp.org/sustainable-development-goals
https://www.undp.org/sustainable-development-goals
https://doi.org/10.1080/23322039.2024.2376947

	2.2.1 Empirical Studies on Major Household Cooking Energy Sources
	2.2.2 Empirical Studies on Socio economic Factors Influencing Household Cooking Energy Choices

