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Nearly half of the global population rely on solid polluting fuels such as firewood,
charcoal, animal and plant wastes for cooking. Continued reliance on such fuels
and technologies has severe negative health, environmental, and development
impacts. Using a systematic literature review methodology, this study sought to
unveil factors influencing choice of clean cooking solutions among households.
This study adopted a systematically literature review approach to systematically
identify, evaluate and synthesize articles in the field of clean cooking solutions.
Systematic literature review is a rigorous and replicable methodology that is
designed to identify, appraise and synthesize already existing literature on specific
question or sub questions. In this study, the procedures suggested by Liberati
et al. and Moher et al. based on preferred reporting items for systematic reviews
and meta-analysis (PRISMA) approach. Seventy-four articles were synthesized
and many factors influencing the choice of cooking solutions were identified
alongside the existing gaps.
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1 Background to the study

Nearly half of the global population rely on solid polluting fuels such as firewood, charcoal,
animal and plant wastes for cooking. Moreover, future projections of observed trends suggest
31% of the global population will still rely on such cooking solutions by 2030 (Stoner et al.,
2021). The solid fuels are burnt in rudimentary cooking technologies that are susceptible to
emitting a lot of toxic gases (Vigolo et al., 2018; Kabeyi and Olanrewaju, 2022; Cimini and
Moresi, 2022). Continued reliance on such fuels and technologies has severe negative health,
environmental, and development impacts. Cooking with biomass fuels on open fires results
into high levels of health damaging pollutants (Cimini and Moresi, 2022; Kabeyi and
Olanrewaju, 2022). Exposure to high levels of carbon dioxide binds hemoglobin to form
carboxyheglobin that reduces the capacity of the blood to carry oxygen to the tissues (Cimini
and Moresi, 2022).

Recent studies also report that nearly 2 million premature deaths occur per year of which
about 54% pneumonia cases, 44 and 2% are related to obstructive pulmonary diseases and
lung cancer, respectively, as a result of household air pollution. Beyond health implications,
the dangerous gases emitted from incomplete combustion of traditional fuels like carbon
monoxide contribute to global warming (Mawari et al., 2023; Oluwatosin et al., 2022; Debbi
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etal, 2014). Further, the greenhouse gases resulting from incomplete
combustion from traditional stoves also have implications on the
environment and climate as well. Carbon dioxide and carbon-
monoxide gases are associated with global warming (Oluwatosin et al.,
2022; Pope et al., 2010). Unfortunately, over 2.6 billion people globally
lack clean cooking solutions with over 80% residing in Sub-Saharan
Africa mainly in rural areas (Tezera, 2019). Household cooking
consumes more energy than any other end-use services in low-income
developing countries (Daioglou et al., 2012). International Energy
Agency (2022) projects that the number of people and or households
without clean cooking facilities could remain almost unchanged in
2030 if no drastic measures are put in place.

With these glaring challenges caused by the use of solid fuels
in traditional stoves for cooking, governments and other energy
related agencies have pushed for the adoption of clean cooking
fuels and their associated cooking technologies. This is in line with
the sustainable development goals (goal 7) as set by the Paris
agreement (UNPCCC, 2015). Clean cooking solutions have the
potential to control the emission of toxic gases and as such issues
to do with ill health, environmental and climate challenges will
be addressed. Furthermore, clean cooking solutions are efficient
and in the way the wastage of energy resources like wood to
generate energy is minimized. Aware of the benefits associated
with clean cooking solutions, a majority of households (over 80%)
have remained largely using unclean fuels burnt in rudimentary
cooking technologies.

Conceptually, clean cooking solutions encompass a combination
of fuels and associated technologies that burn biomass and other
energy carriers but are designed in such a way to maximize thermal
and fuel efficiency, operate safely and reduce as much as possible the
amount of harmful emissions (Vigolo et al., 2018). Cooking solutions
cover modern fuel and technology, with fuel options such as
Liquidified Petroleum Gas (LPG), biogas, compressed biomass pellets,
and electricity, while technology primarily consist of improved cook
stoves (Ssennono et al., 2023; The World Bank, 2020). Use of clean
cooking solutions have multiple health, socio-economic, and climate
benefits which have motivated initiatives, awareness campaigns, and
interventions by governments, donors, and non-governmental
organizations (Aziz et al., 2022; IRENA, 2023). For example, the
Global Alliance for Clean Cookstoves (GACC) with over 1800 partner
organizations worldwide are working to enable over 100 million
households to embrace clean fuels and cookstoves by 2030
(GACC, 2020).

In the bid to understand the household considerations in choosing
cooking fuels and technologies, a lot of empirical work (Asgele Bahta
and Teklencheal Berhe, 2020; Oyedele, 2023; Agwu, 2015; Jaiswal and
Meshram, 2021) has been done to identify the determinants of choice
of cooking solutions for households. Systematic literature reviews have
also been done. For example, Vigolo et al. (2018), profiled the drivers
and barriers to clean cooking perspective with a focus on consumer
perspective, A systematic review by ESCAP (2021) focused on the
health impacts of cooking practices while Simkovich et al. (2019),
conducted a systematic literature review focusing on the association
between clean cooing technologies and time use in low and middle
income countries. Elasu et al. (2023a), conducted a systematic
literature on the drivers on household fuel choices with the main focus
on transition. Attempts to comprehensively profile the determinants
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of choice of household cooking solutions paying attention to both
consumer and supplier perspectives are sparse. Furthermore, these
studies did not consider exploring different conceptualizations of
cooking solutions. It is important to understand from both the
suppliers and the users of this clean cooking solutions, what they
consider to be the determinants of choice for clean cooking solutions
for households. This this study provides a comprehensive overview of
existing research, helping policymakers, researchers, and practitioners
understand what works and what does not work. This can lead to
more effective strategies and interventions. We note that by
synthesizing existing studies, more so by using systematic review
approach, areas where further research is needed are identified and
this, guides future investigations on how clean solutions adoption can
be enhance.

This is because, with this information available, evidenced
based strategies can be devised to help households move away
from the use of unclean cooking technologies and fuels. The
purpose of this study is therefore is to conduct a comprehensive
review of the consumer perspective by drawing empirical
literature globally on cooking solutions among households. Both
published journal literature and grey literature from credible
sources are considered in this study. By adopting a systematic
literature review methodology, this study answers the following
specific questions:

1 What are the
cooking solutions?

different conceptualisations of clean

2 What methodologies (theories, data type, analysis technics) are
used in studying the choice of cooking solutions
among households

3 What are determinants of choice of cooking solutions
among households?

4 What gaps exist for future study?

The findings of this study contribute to the body of knowledge
especially the determinants of choice of household cooking
solutions and have practical managerial and policy implications
supporting the use of clean cooking solutions among households.
The rest of the papers is organized as follows; section two covers
materials and methods, section three presents the findings while
section four and five presents the discussions and conclusions,
respectively.

2 Materials and methods

This study adopted a systematically literature review approach to
systematically identify, evaluate and synthesize articles in the field of
clean cooking solutions. Systematic literature review is a rigorous and
replicable methodology that is designed to identify, appraise and
synthesize already existing literature on specific question or sub
questions (Moher et al., 2009; Page et al., 2021). In this study, the
procedures suggested by Liberati et al. (2009) and Moher et al. (2009)
based on preferred reporting items for systematic reviews and meta-
analysis (PRISMA) approach. The following steps are proposed by
Liberati et al. (2009) and Moher et al. (2009) for conducting systematic
literature reviews:

frontiersin.org


https://doi.org/10.3389/frsus.2024.1452900
https://www.frontiersin.org/journals/Sustainability
https://www.frontiersin.org

Ocen etal.

2.1 Formulating research questions

As mentioned earlier, systematic literature reviews focus on
answering specific questions. For this particular study, the questions
the review attempts to answer are already formulated in the
previous subsection.

2.2 Location of articles and grey literature

Relevant articles and reports (grey literature) searching was
conducted through different search engines, databases and journals.
The databases used to collect articles and grey literature synthesized
in this study include science direct and emerald. The choice of science
direct and emerald were selected because they are very rich in terms
of journal publications. They are the most extensively searched
provide data for different studies. Google general and good scholar
were also visited. Peer review journals were selected using the impact
factor and ABDC journal ranking. Peer review journals whose impact
factor and cite score is 2.0 above were considered for this study. Peer
review journals ranked as A, B and C were also included and peer
review articles from such journals were accepted and included for
this study.

2.3 Search strategy

2.3.1 Search terms and strings

To collect the right materials from the data bases and journals
identified in subsection 2.2, the following search terms, strings and
Boolean operators were used;

“Clean cooking” OR;

“Clean cooking technologies” OR.

“Barriers to clean cooking.”

2.3.2 Inclusion and exclusion strategy
The following criteria was used to include and exclude articles in
this study.

2.4 Material collection

The last search for published journal articles and grey literature
was done on 20" April, 2024. Each search term was keyed
differently on science direct and emerald and the outcomes were
recorded separately as shown in Tables 1, 2. A total of 110,780
documents were identified through electronic search in Science
direct (94,558) and Emerald (16,222) databases. The documents
identified were then subjected to abstract and title screening and
110,312 were excluded. Further assessment for eligibility was
conducted and only 74 documents were included in the study
(Figure 1).

2.5 Data charting

The articles that were evaluated and found to qualify for inclusion
were entered into a catalogue designed to capture all the information
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TABLE 1 Inclusion and exclusion criteria.

Exclusion criteria

Inclusion criteria

All articles published from the All articles published before the year 2000

year 2000 and above were included | were not included in this study.

Reports from reputable All conference papers were not included in

organizations (grey literature) were | this study

included in the study.

Book chapters were also included Articles aimed at measuring the
performance of the cook stoves were not

included

based on the questions that were formulated in the previous section.
The catalogued captured the year, author, journals, in addition to
information derived from the questions.

3 Findings

This section, presents the findings from the documents that were
included in the dataset. The findings are presented in tables, graphs
and figures. A total of 76 documents were included in the data set as
shown in Supplementary Table S1.

3.1 Year wise analysis

As shown in Figure 2, a majority of the articles included in the
dataset were published 2018 and 2021 with 2021 topping the chart
(18.9%) followed by 2019 with 17.6% of the total articles synthesized
in this study. About 10% of the articles were published in 2024 within
the first quarter of the year. This show strength of the interest in topic
of clean cooking solution and its determinants.

Although there is a slight drop in the number of articles published
between 2022 and 2023, this could be attributed to the inclusion and
exclusion criteria applied to screen the data in this study.

3.2 Sources of the articles

The papers synthesized in this study were drawn from 39 different
journals as shown in Table 3. Energy Economics journal published the
highest number of articles (8) followed by journal of Cleaner
Production that published 7 articles. The energy policy journal and
energy journal followed closely with 5 articles each while energy for
sustainable development and energy research and social science
journal published 4 articles each, the rest of the journals as shown in
Table 4 published between one and three articles for the period
between 2010 and 2024. The increased number of the journals
publishing work on clean energy cooking is a testament of increased
interest in the area of clean cooking.

3.3 Analysis by region (continent and
country)

Figure 3 shows different continents from which the research was
conducted. The reason for this regional analysis was based on the need

frontiersin.org


https://doi.org/10.3389/frsus.2024.1452900
https://www.frontiersin.org/journals/Sustainability
https://www.frontiersin.org

Ocen etal.

TABLE 2 Data collection.

10.3389/frsus.2024.1452900

Science direct Emerald
Search terms Allintex Allinbstract Allintitle Allintex allinbstract Allintitle
Cooking fuel 29,791 2,883 305 2,696 24 3
Cooking technology 59,667 1,064 56 13,384 29 4
Cookstoves 3,820 173 41 68 4 1
Improved cookstoves 1,280 243 48 74 4 0
Total 94,558 4,363 460 16,222 61 08
( )
Articles identified from electronic Articles identified from electronic
_E dat.abase ] ) database
§ Science direct: Allintext: n = 94,558 Emerald Allintext: n=16.222
=
=
%} A\ 4
=
[ Total number of articles identified: n = 110,780 ]
—__J
v
-
S
Records assessed for ( \
cligibility: n = 468 S Records excluded after
o L gionly: abstract and title screening:
= n=110312
3
§ - A4 N Records not relevant to the
Total after non-relevant | study:n=150
\ ) L records removed: n=318 Duplicates excluded
N J/
= v
E N
% [ Included: n =74
=
— Y,
FIGURE 1
Data collection flow chart.

to identify areas from which there are issues relating to clean cooking.
The findings show that 36 articles came from Asian continent while
35 came from Africa. Only 2 and 1 articles came from South America
and Europe, respectively. This finding suggest that Africa and Asia still
have a big percentage of their populations cooking using unclean
fuels. The share of population using solid fuels varies between
countries and regions, with the highest rates reported in Sub-Saharan
Africa (79%), South-East Asia (63%) and Western Pacific (40%; Pye
et al, 2020; Bensch et al, 2021). Recent estimates suggest that
Sub-Saharan Africa and South-East Asia consumed roughly 88% of
global biomass for cooking and heating over the last two decades
(Bensch et al., 2021).

Country wise, a majority of the papers synthesized came from
India (15) followed by china and (9) and Nigeria (8). Ghana
followed closely with 6 articles. Interestingly, all the countries
having the highest number of articles fall within Africa and Asia
where the highest number of people using unclean fuels for
cooking reside.
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3.4 Theories used to study clean cooking
solutions

Table 5 lists the theories which scholars anchored their studies
while conduction investigations on clean cooking solutions. We noted
that out of the 72 studies included in this synthesis, only 21 articles
were anchored on a theory. Of the 21 papers, 11 papers (52%) used
energy ladder theory to explain their studies. Energy ladder theory
developed by Hosier and Dowd (1987) is widely applied in the study
of cooking fuel choices and subsequent adoption. The theory offers an
explanation on the relation between an improvement on household
income and the choice of cooking fuels. The theory asserts that, as
household income improve, the household will abandon unclean fuels
and move the ladder to use more cleaner fuels (Hosier and
Dowd, 1987).

Stacking theory was also used in the study of clean cooking
solutions. From Table 5, at least two papers used the energy stacking
theory. Stacking theory contrast, the preposition of energy ladder
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Analysis according to the year of publication.

theory. Stacking theory instead proposes that households do not
completely abandon unclean fuels as their income increases but instead
uses both clean and unclean fuels. Stacking theory further adds that the
reason behind the choice of fuel is not necessarily driven by economic
factors but instead other factors including food taste, traditional norms
and social pressures (Serrano-Medrano et al., 2018). Stacking is not
necessarily driven by economic factors: Taste, tradition, and social
pressures are also important (discussed in Section 4; 19, 20).

Other theories adopted by the scholars to study clean cooking
solutions include; Energy cultures framework, Random utility theory,
Social cognitive theory, Technology diffusion theory, Theory of change
framework and Utility theory.

3.5 Data types and analysis techniques

Figure 4 shows the types of data used for analysis in different
studies included in this synthesis. A majority of the papers synthesized
used cross section data (73%) followed by panel data (24.3). The least
used type of data was time series. Cross section data in most cases is
readily available because it is normally collected and managed by the
national statistic bureaus of different countries. Similarly, panel data as
well is normally readily available in the national statistical bureaus, this
could explain why most of the scholars choose to use such data for
analysis. Secondly using cross-section or panel data collected through
national surveys is a cheaper option since the researcher may not need
to incurs cost for collecting data on a nationally representative sample.

Table 6 lists the techniques used by the scholars to analyze the
data. A majority of the papers adopted Multinomial logit model (22
papers) followed by descriptive analysis (10 papers) approach to
analyze the data. Eight (8 studies) also adopted a probit model in their
analysis while Logistic regressions was also used in five (5) studies.
The rest of the techniques as indicated were also seen in at least one or
two studies.

3.6 Conceptualization of clean cooking
solutions

Clean cooking solution is conceptualized as the use of clean fuels
for cooking.

Frontiers in Sustainability

Scholars understand clean cooking solutions encompass a
combination of fuels and associated technologies that burn biomass
and other energy carriers but are designed in such a way to maximize
thermal and fuel efficiency, operate safely and reduce as much as
possible the amount of harmful emissions (Vigolo et al., 2018).
Ssennono et al. (2023) and The World Bank (2020), define clean
cooking solutions to include modern fuel and technology, with fuel
options such as Liquidified Petroleum Gas (LPG), biogas, compressed
biomass pellets, and electricity, while technology primarily consist of
improved cook stoves. In many cases, scholars have looked at clean
cooking solutions with a focus on clean cooking fuel and therefore
conceptualize clean cooking to refer to the use of clean cooking fuels.
on the contrary, other have considered clean cooking innovation and
therefore adopt a conceptualization that take clean cooking solutions
to refer to the use of clean cooking technologies (Table 7).

3.7 Determinants of choice of cooking
solutions

In our synthesis, the factors that influence the choice of clean cooking
solution are grouped into; economic factors, characteristics of household
head, behavioral factors, social and cultural factors and structural factors
as shown in Table 8. Each variable presented here is discussed based on
how it influences the choice of clean fuel or cooking technology.

Several determinants are reported in literature. Under household
and household characteristics, factors including age, gender, religion,
occupation, household size, asset ownership, tenure system, household
income, location, business ownership, kitchen type, religion have been
reported to have an influence on the choice of the cooking solution.
Other than household characteristics, a number of other influencing
factors including economic and market (Price of cooking fuel/
technology, accessibility of the fuel/technology, access to credit,
financial inclusion; market access and landscape; Distance to major
fuel supply infrastructure, distribution networks), technology related
(Cost of clean stoves, attitudes towards new stoves, efficiency of the
cooking stoves in terms of fuel use and smoke reduction, familiarity
(ease of use); durability of the technology), behavioral (Attitudes,
behavior, willingness, lifestyles, habits, perception of faster cooking,
and caste) and personal preferences (Attitudes, behavior, willingness,
lifestyles, habits, perception of faster cooking, and caste).
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TABLE 3 List of the journals.

10.3389/frsus.2024.1452900

Journal Freq. IF Journal Freq. IF
World Development. 2 6.9 GeoHealth 1 N/A
Technological Forecasting and Social Change. 1 12.0 Geography Compass 1 4.83
Sustainable Production and Consumption. 1 12.1 Environmental Science and Pollution Research 2 5.8
Sustainable Futures. 1 5.4 Environmental research communications 1 3.2
Sustainable Cities and Society journal. 2 18.4  Energy Strategy Reviews 1 8.2
Sustainability (Switzerland). 1 3.9 Energy Research and Social Science 4 11.9
SSRN Electronic Journal. 1 1.01 Energy Reports 1 4.937
Solar Energy. 1 6.7 Energy policy 5 9.0
Social Science and Medicine journal. 1 5.8 Energy journal 5 9.0
Renewable and Sustainable Energy Reviews 3 16.79  Energy for Sustainable Development 4 5.655
Journal of Environmental Management. 1 8.7 Energy Economics journal 8 7.04
Journal of Environmental and Resource Economics at Colby 1 Energy and Buildings journal 1 6.7
Journal of Cleaner Production. 7 11.1 EcoHealth Alliance 1 2.5
International Journal of Sustainable Energy. 1 4.6 Earth 1 1.3
International Journal of Environmental Research and Public Health. 2 4.61 Cleaner and Responsible Consumption 1 1.04
International Journal of Energy Sector Management 1 4.2 Clean Energy 1 2.3
International Journal of Energy Economics and Policy 1 1.5 Biomass and Bioenergy 3 10.8
International Journal of Building Pathology and Adaptation 1 2.8 American Journal of Modern Energy 1 3.4
Heliyon 1 4.0 African Development Review 1 2.766
Habitat International 1 6.8
4 D | SCUSS | on TABLE 4 List of countries where the research was done.
4.1 Household characteristics Country frea. % | Country fred. | %
Kazakhstan 1 1.4 | Multi-country 4 54
Household characteristics including the characteristics of the Afghanistan 1 1.4 Namibia 1 14
household head play critical part in influencing the choice of clean Bangladesh 3 41 | Indonesia 1 14
cooking solutions. The age, income, education level, the occupation of Benin ) 14 Nepal 5 57
the household head are reported to influence the choice of cooking
solutions. For instance, several scholars seem to contend that as the Bhutan ! 14 | Nigeria 8 108
household head grows older, the more they tend to stick with unclean Burkina Faso 1 14 | North Sudan 1 14
fuels that are cheap and in most cases obtained freely from the bushes China 9 122 Pakistan 4 54
around the household (Elasu et al., 2021). Similarly, many scholars England 1 14 | Peru 1 14
also report the significance of household income in determining the
choice of cooking solutions. Households with low income find Ghana o 81 | Rwanda ! t
themselves adopting unclean cooking solutions while those with India 15 203 | Switzerland ! 14
improved income level normally opt for cleaner cooking solutions Kenya 4 54 | Tanzania 1 14
(Hosier and Dowd, 1987). Kyrgyz Republic 1 14 | Uganda 3 41
Lately, some scholars report that religion of the household head can . )
Mozambique 1 14 | Zambia 1 1.4

influence the choice of cooking solution. For instance, Poddar et al.
(2021) found that belonging to a Hindu religion reduced the chances of
a household choosing cleaner cooking solutions compared to the caste
households. Another widely reported determinant of choice of cooking
solutions is the gender of the household head. Many scholars (Ali, 2020;
Faisal, 2018; Karanja and Gasparatos, 2020; Mainimo et al., 2022;
Olumba et al.,, 2023; Zegenhagen et al., 2019) report that households
headed by females are more likely to adopt cleaner cooking solutions
compared to those headed by men. However, this is only possible if the
females are in position to own and make decisions regarding the use of
household resources including finances.

Frontiers in Sustainability 06

4.2 Economic and market factors

Economic factors including credit access, financial inclusion, price
and cost of both cooking technology and fuels present a major element
that influences the choice of cooking solution in households. Financial
inclusion is reported to stimulate energy efficiency through market
development in addition to marketing financial for affordable
household cooking solutions (Ren et al., 2022). Whereas this is critical,

frontiersin.org


https://doi.org/10.3389/frsus.2024.1452900
https://www.frontiersin.org/journals/Sustainability
https://www.frontiersin.org

Ocen etal.

10.3389/frsus.2024.1452900

Africa Asia

FIGURE 3
Distribution of the journals according to the continent.

N Freq, %

Europe South America

Continent

for households, the effect if financial inclusion on the choice of
cooking solutions should be looked at in terms of who is financially
included rather than the role it plays in smoothening renewable
energy consumption.

From the synthesis, we also note that subsidies have been
frequently reported as having an influence on household choice of
cooking solutions. Scholars (Gould et al., 2020; Gupta and Koéhlin,
2006; Saenz and Thompson, 2016) note that subsidies on fuel and
cooking technology brings the price down hence making it possible
for low income households to be able to afford. The question that
needs to addressing is the level at which the subsidies are placed in
order to benefit the poor income households. Taking subsidies at the
retail level can see the households benefit through direct retail price
reduction. Looking at the cost of energy fuel and respective
technology, the scholars (Ali, 2020; Isaac and Emmanuel, 2021;
Khavari and Jeuland, 2022) report that the higher the cost of a cooking
solution, the less likely that poor households can desire to adopt such
cooking solutions.

Credit access is also reported as one of the determinants of choice
of cooking solutions among households (Alem et al., 2014; Ang’u
etal, 2023; Lewis and Pattanayak, 2012). When households are able
to access credit, the likelihood of using clean cooking solutions
increases (Ang'u et al., 2023). Clean cooking solutions have a price tag
and that means, households need access to credit in order for them to
be able to purchases such cooking solutions. Options including
instalment purchases become easier when households are able to
access credit easily and conduct transactions such as refill of gas
cylinders among others.

4.3 Social, cultural factors and personal
preferences

Social and cultural factors including but not limited to;
membership to association; cultural norms, food tastes, cooking
practices, type of food cooked (Cimini and Moresi, 2022; Jewitt
etal., 2020; Agbokey et al., 2019; Williams et al., 2020) are reported
as influencers of choice of the cooking solution a household may
adopt. Williams et al. (2020) noted that socio-cultural practices
impede the use of LPG in Peru. This s confirmation to the fact that
soci0-cultural factors play a key role in determining what cooking

Frontiers in Sustainability

TABLE 5 List of theories adopted to study clean cooking solutions.

Theory No. of papers %
Behaviour settings theory 1 4.8
Energy cultures framework 1 4.8
Energy ladder theory 11 524
Energy stacking theory 2 9.5
Random utility theory 1 4.8
Social cognitive theory 1 4.8
Technology diffusion theory 1 4.8
Theory of change framework 1 4.8
Utility theory 2 9.5
Total 21 100.0

solution a household should adopt and use for cooking. Ein the
study of cultural perspectives and determinants of LPG adoption in
Peru, Nuno Martinez et al. (2020) reported interesting results.
He found out that women preferred firewood as primary cooking
fuel. The main reason was due to the kind of taste of the food
prepared using firewood. The question of what type of cooking
solution to use for cooking among households attracts cultural
issues including food tastes. Other factors including personal
preferences, perceptions, willingness to use pay and to use
particular cooking technologies influence the choice of
cooking solutions.

4.4 Structural factors

Government policy promoting improved cookstoves
manufacturing is one of the determinants of choice of cooking
solution. Favorable policy allows increased availability of the cooking
solutions as opposed to unfavorable government policy. Government
commitment to create distribution infrastructure as well plays key role
on the availability of clean cooking solutions. In addition to
government policy, civil society influence has been reported as one of
the potential influencers of choice of cooking solution among
households (Muok and Kingiri, 2015).
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FIGURE 4
Data types used in different studies.

TABLE 6 List of the analysis techniques used in analysis.

Analysis technique Freq.

Binary logistic regression model 2
Binary probit 2
Bivariate probit 2
Chi-square test 1
Conditional logit 1
Correlational analysis 1
Cost-benefit analysis (CBA) model was 1
Descriptive analysis 10
DHW model 1
Double-hurdle model 1
Engel’s coefficient 1
IV-LPM 1
Linear regression model 3
logic framework 1
Logistic regressions 5
Multinomial logit model (MNL) 22
Multivariable logistic regression 3
Multivariate probit model 2
Mwixed multinomial logit 1
NVIVO 1
Ordinary least squares (OLS) method 2
Probit model 8
Senario analysis 1
Socio-ecological model (SEM) 1
Structural simulated method of moments 1
Survival analysis 1

4.5 Technology related factors
The cost of clean cookstoves, efficiency of the cooking solution

in terms of fuel use and smoke reduction, ownership and durability
of the cooking technology, convenience of use and reliability are
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TABLE 7 Conceptualization of clean cooking fuels.

Conceptualization Reference

1. Clean cooking solutions refer to all

clean fuels and cooking technologies.

The World Bank (2020); USAID and

Winrock International (2017)

2. Clean cooking solutions encompass

IRENA (2023)

clean cooking fuels.

3. Clean cooking relates to clean cooking USAID (2017)

innovations.

frequently reported as determinants of choice cooking solution.
The higher the cost of the cooking technology, the more likely that
poor household may not choose such technology for cooking.
Similarly, less durable cooking technologies may not be an option
for most households. Efficiency in terms of fuel use and smoke
reduction is an important consideration for households (Clancy
et al., 2012). Some scholars (Ankrah Twumasi et al., 2021) also
report that access to internet technologies is a potential
determinant of choice of cooking solutions. Internet is critical
when it comes to communication. Both clients and supplier can
easily connect online and conduct transactions online.

4.6 Environmental factors

Environmental factors including energy illiteracy and
environmental-friendly habits are reported as factors influencing
choice of cooking solution among households. Awareness of
environmental consequences of using dirty energy cooking solutions
plays a majorly role in helping household choose cleaner cooking
solutions. Environment-friendly habits include reducing food wastes

and minimizing energy consumption.

4.7 Existing gaps in literature

After comprehensive literature synthesis, some grey areas that
need further research were identified. First, the role of financial
inclusion is not exhaustively investigated. Financial inclusion a broad
phenomenon which refers to a process by which persons and
businesses can access appropriate and affordable financial services
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TABLE 8 determinants of choice of clean cooking solution.

10.3389/frsus.2024.1452900

Factor Reference

Characteristics of household and head

Age, gender, religion, occupation, household size, asset ownership, tenure system, household income level,

location; house ownership, business ownership, kitchen type, religion

Beyene and Koch (2013), Zakari et al. (2022), Agbokey

etal. (2019), Elasu et al. (2023b), Karanja and Gasparatos

(2020)
Economic and market factors
Price of cooking fuel/technology, accessibility of the fuel/technology, access to credit, financial inclusion; market = Jain (2010), Takama et al. (2012), Hou et al. (2017), Casati
access and landscape; Distance to major fuel supply infrastructure, distribution networks et al. (2024), Hou et al. (2017)
Social and cultural factors
membership to association; cultural norms, food tastes, cooking practices, type of food cooked. Ochieng et al. (2021), Ravindra et al. (2019), Ang’u et al.
(2023)

Personal preferences

Attitudes, behavior, willingness, lifestyles, habits, perception of faster cooking, and caste

Van der Kroon et al. (2014), Ravindra et al. (2019), Liao
et al. (2019), Schunder and Bagchi-Sen (2019),

Chindarkar et al. (2021), Takama et al. (2012)

Structural factors

Government policy promoting ICS manufacturing, financing (via subsidies) and product distribution,

Infrastructure creation, civil society influence

Scott et al. (2023), Jewitt et al. (2022), Joshi and Bohara
(2017)

Technology related factors

Cost of clean stoves, attitudes towards new stoves, efficiency of the cooking stoves in terms of fuel use and smoke
reduction, familiarity (ease of use); durability of the technology; ownership of home appliances, convenience,

Reliability; cooking quality and time; access to internet

Gordon et al. (2023), Ankrah Twumasi et al. (2021)

Others

Space savings, human capital; the number of school-going children; urbanization, Residential Female migrants,
Remittances, women’s access to salaried work and control over household expenditure decisions, Energy

illiteracy and environmental-friendly habits, characteristics of fuel, ethnicity, structure of the building

Gordon et al. (2023), Danlami et al. (2018), Dey et al.
(2024), Lokonon (2020), Hou et al. (2017), Choudhuri
and Desai (2020), Bofiner et al. (2019), Sana et al. (2020),

Martey (2019)

including; banking, loans, equity, insurance products among others.
A majority of the households with low income do not have access to
such services. It is therefore important to investigate and find out if
access to banking and financial services could have an influence on
the choice of cooking solutions.

Secondly, we note that subsidies have been reported to have
an influence on the choice of cooking solution among households.
In many cases, when subsidies are effected by governments,
suppliers tend to benefit more since they are able to produce
and or import more. However, the consumers are only able to
benefit if the products are subsidized and therefore are
sold cheaply.

In the studies included in this synthesis, several theories were
identified. However, energy ladder and energy stacking theory
were the most commonly used theories. We note with concern the
pronounced use of only such theories that majorly explain the
influence of socioeconomic factors on the choice of cooking
solutions. As alluded to earlier and as shown in Table 8, a range of
factors beyond socioeconomic variables affect the choice of
cooking solutions. Factors including attitudes and behavior,
environmental and structural factors cannot be explained using
those energy ladder and stacking theories. To that end, we argue
that theoretical integration approach should be applied in the study
of determinants of choice of cooking solutions.

Frontiers in Sustainability

Lastly, women empowerment is one of aspects that has been
discussed in literature as one of the determinants of choice of cooking
solutions. Women empowerment takes different levels including
economic and social empowerment. A majority of studies have
focused on economic empowerment such as women’s access to
salaried work and control over household expenditure decision
leaving out social empowerment. In addition, providing women with
access to modern energy fuels and cooking energy is a critical aspect
in women empowerment as it advances gender quality.

5 Conclusion

This study sought to comprehensively review literature on
cooking solutions. The main objective was to identify the key
determinants of choice of clean cooking solutions both from
consumer and supplier perspective. As discussed earlier several
determinants of choice of cooking solutions. Such factors are grouped
as personal preference, economic and market related factors,
government/ structural factors and environmental related factors.
While discussing such determinants, some gaps were identified as
reflected in section 4.6. in addition, several theories used in the study
of cooking solutions were identified and discussed. Finally, data
analysis techniques were also identified in this study.
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