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Abstract

Improved cooking stoves (ICS) are intended to reduce indoor air pollution and the inefficient
use of fuel yet there is often reticence to shift permanently to ICS. Drawing on a scoping review,
this article aims to provide a comprehensive overview of factors affecting the acceptability of
ICS. A scoping review was carried out using a systematic search strategy of literature. All arti-
cles identified in three major databases that included Pubmed/Medline, Scopus and Web of
Science underwent screening followed by content analysis to generate major and minor
themes using a structured social level analysis. The analysis identified factors at micro, meso,
and macro-social levels that potentially contribute to an adoption of an improved cooking stove
(ICS). The findings from the review were discussed and refined among a group of experts iden-
tified based on their prior academic or commercial contributions related to ICS. Adoption of
ICS was dependent on functional outputs (e.g. cleanliness, and cooking efficiency) while meet-
ing local social and cultural demands (e.g. cooking large meals, traditional meals, and taste).
Health and cost benefits played an important role in the adoption and sustained use of ICS.
The adoption of ICS was enabled by use among neighbors and other community members.
Sustained use of ICS depended on fuel supply, fuel security and policies promoting its use.
Palicies offering subsidies in support of supply-chain garnered institutional trust among com-
munity members and resulted in the sustained use of ICS. In addition to design attributes of
ICS that could meet both scientific and social demands, policies supporting promotion of clean
energy, subsidies and supplies can substantially enhance the adoption of ICS.

Introduction
Household air pollution and its contribution to diseases

About a third of the global population (2.3 billion) uses open fires, kerosene, biomass (wood,
animal dung, and crop waste) or coal for cooking. These fuels can generate harmful household
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air pollution (HAP) [1]. HAP was responsible for an estimated 3.2 million deaths in 2020
related to the development of ischemic heart disease (32%), stroke (23%), lower respiratory
tract infections (21%), chronic obstructive pulmonary diseases (19%) and lung cancer (6%).
The cumulative number of deaths caused by household and ambient air pollution is estimated
6.7 million deaths per year. Children and women are the most vulnerable to HAP [2].

Interventions addressing indoor air pollution

Multiple strategies and methods have been adopted to reduce particulate matter and other pol-
lutants. Besides outdoor air pollution, HAP is a major contributor to morbidities and mortali-
ties in low and middle income countries [3]. Multi-pronged interventions, such as improved
ventilation, separate cooking spaces, and environmentally friendly fuels seek to minimise HAP
[4]. One such intervention is improving cook-stoves.

What is improved cooking stove?

Improved cook-stoves (ICS) bear a wide-spectrum of advances including their sources of fuel.
Broadly, stoves can be categorized into 1. three-stone stoves that uses biomass fuels (for e.g.
charcoal, crop residue, animal dung and wood); 2. biomass stoves produced from local low-
cost materials (e.g. earthen material, and cement); 3. improved biomass stoves using newer
technologies for cleanliness, better combustion and safety; 4. advanced biomass stoves that use
a fan to force emission back into flame for better combustion (e.g. forced air stoves, and gas-
ifier stoves); and 5. clean fuel stoves using clean and efficient fuels such as LPG, biogas, cook-
ing gas, electricity and solar energy [5-8]. Fuel sources can be categorized into biomass
(firewood, crop residue, animal dung, charcoal and various types of pellets), transitional fuel
(kerosene) and more modern, cleaner fuels (electricity, solar energy and liquefied petroleum
gas) [9]. In this article, we refer to ICS as any improvement to an existing stove, for instance
that could be an improvement over a three stone stove, or modified charcoal stoves. ICS is an
important indicator of global development as it is interlinked with clean energy use. Access to
modern energy source for clean cooking is one of the key drivers for achieving the 2030
Agenda for sustainable development goal 7 that aims for universal access to affordable, reliable,
and modern energy services and upgrading of energy technology in developing countries [10].

What are the current literature findings around ICS acceptability?

Despite substantial progress in ICS development, the adoption of ICS remains marginal, par-
ticularly in low- and middle- income countries (LMICs). Two main concepts explain the adop-
tion of energy options namely ‘energy ladder’ and ‘energy stacking’ [11-14]. Energy ladder
explains the use of energy types (traditional to transitional to modern) proportionate to the
income status of the household [15]. This concept suggests that an increase in household
income will lead to a family’s shift to energy sources such as liquid petroleum gas and electric-
ity that are cleaner and more convenient to use. Energy stacking on the other hand suggests
that independent of affordability, households continue to use multiple fuel options as long as
multiple fuel sources generate maximum utility [11, 14, 16]. Fuel stacking is used in both rich
and poorer households and depends on factors such as cash availability and cultural prefer-
ence. Although these two concepts provide a broad, overarching explanation regarding adop-
tion of ICS, a broad spectrum of factors affects the adoption of ICS on a global level. Yet
reviews of the adoption of ICS, particularly referring to the development over the last decades,
are scarce. The main objective of this study was to explore the factors affecting the global
acceptability of ICS.
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Materials and methods
Overview

This study utilized a narrative synthesis of literature, using a scoping review framework out-
lined by Arksey and O’Malley [17] and follows a PRISMA guideline for a scoping review (S1
File). Our review framework incorporates the following steps as a part of the process in knowl-
edge translation in scoping review methodology.

Identifying the key research questions through an iterative review/
discussion

Our initial research question emerged from a randomised controlled trial of novel-design
housing (Star Homes) in rural Mtwara, Tanzania. Improved cook stoves (with ventilation)
were one component within the novel house design [18]. During the evaluation of Star
Homes’ acceptability and feasibility, the use of improved coking stoves was found to be incon-
sistent and heterogeneous. Some households used the new stoves all the time, others never,
and a third group made use of the new stoves sometimes but fell back to using the three stone
option at other times, i.e. stacking. Although social science studies have explored the use,
acceptability and feasibility of novel stoves, the question of what makes a cooking stove prefer-
able remains unanswered. This question is particularly relevant when cost is not the main
driver. We based the research question on iterative discussions among the multi-disciplinary
team that consisted of social scientists, architects, epidemiologists, entomologists, and field
researchers [19, 20]. The overarching research question emerged as ‘What factors affect the
acceptability of improved cooking stoves in sub-Saharan Africa and around the globe?’

Identifying the initial potential studies based on the discussion

Several review articles were identified that explored the use of ICS [21-29]. This work allowed
us to explore niche areas specifically the adoption of ICS within the past literature including
the updates that could respond to our research question.

Searching literature in major medical databases

Three major medical databases (PubMed/Medline, Scopus, and Web of Science) were used to
search all published literature until April 2024 using a set of terms in combination with Bool-
ean operators. We used the term ‘acceptability’ to refer to a spectrum of agreement to use the
ICS without restricting its initial adoption (S2 File).

Collating of data, synthesizing, and reporting of the findings

Data from all three databases (n = 3405) were collated in Endnote version 21. Duplicates were
removed (n = 725) followed by initial screening of articles by title and abstract (n = 2240)
PRISMA flowchart (Fig 1) [30]. A total of 109 articles were retained for full text content analy-
sis after which 20 articles were removed based on the scope or details of the content and rele-
vance to our research question. Articles were excluded if 1. they were in languages other than
English; 2. briefly mentioned ICS without adequate content on acceptability; 3. reported as
comparative accounts of clean energy sources without adequate details on improved cooking
stoves and 4. improved cooking stoves were assessed for their functionalities (e.g. cooking effi-
ciency, and emission) without details on users’ preference. All articles, regardless of their types
with relevant and adequate content addressing our research questions were included in a full
text analysis.
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Fig 1. Identification of structural factors contributing to the acceptability and adoption of improved cooking stove.

https://doi.org/10.1371/journal.pgph.0004042.9g001

All relevant data from the full text search were extracted into Microsoft Excel sheet that had

thematic headings responsive to our research question. Once the data were populated into the

Excel sheet, line by line reading and coding was conducted at NVivo version 14.2, a qualitative

data organization software [31]. Both deductive and inductive coding was applied to create a
final codebook. Based on the final layout of codes and their significance and relevance to our
research question, major and minor themes were synthesized and were layered into macro,
meso, and micro-social analysis frame. Using these layered approaches in social science has been
deemed to offer multitude of perspectives (structural contributions) in a continuum affecting the

research question [32]. The final findings were discussed among the core group of authors.

Discussion among experts and utilizing their feedback

The thematic layout of the findings was prepared in Microsoft Power point and were discussed
among the experts identified from the review. A total of three experts in the field were
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Fig 2. Identification of structural factors contributing to the acceptability and adoption of improved cooking stove.

https://doi.org/10.1371/journal.pgph.0004042.g002

approached via email and appointments were established to discuss the findings. Feedback
and suggestions led to the inclusion of additional, highly relevant literature that was incorpo-
rated into the database. We identified five prominent interrelated themes that broadly ranged
from micro-social to macro-social level and included: 1. Stove’s characteristics; 2. Individual’s
perception and preference; 3. Neighborhood’s adoption; 4. Supply chain feasibility and 5. Pol-
icy (Fig 2).

Results
Characteristics of the studies

A total of 89 studies were included in this review that consisted of nine reviews [21-29] includ-
ing one systematic review in 2014 [22] and two other reviews collected literature as far back
from 1980-2012 [23] and 1980-2011 [24] (S3 File). Almost all studies were conducted in
LMICs, mostly in Asia, Africa and Latin America. A total of 37 studies were conducted in
Africa and that included Ghana, Ethiopia, Nigeria, Tanzania, Uganda, Rwanda, Kenya,
Mozambique, Malawi, South Africa, Cameroon, and Zambia [9, 12, 25, 33-66]. A total of 34
studies were conducted in Asia that included India, Pakistan, Nepal, Indonesia, Bangladesh,
Vietnam, Timor-Leste, China, Cambodia, and a mixed study between Asia, Africa and Amer-
ica [5, 28, 67-97]. Among the 34 studies conducted in Asia, almost half were from India

(n = 16). A total of 12 studies were conducted in Central/Latin America that included Peru,
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Fig 3. Word cloud generated from NVivo to demonstrate the prominence of terms within the data table.

https://doi.org/10.1371/journal.pgph.0004042.g003

Mexico, Colombia, Guatemala, Ecuador, and few were multi-country research [90, 98-108].
Most studies 81%; 72/89 included qualitative components, such as semi-structured interviews,
and observations. Most sources reported studies that specifically explored the acceptability of
the improved cooking stoves, others included acceptability as a component of the implementa-
tion of the improved cooking stoves.

Stoves

Fuel. Studies assessed a wide spectrum of ICS and often made comparisons to traditional
stoves (Fig 3). The most often mentioned ICS, LPG stoves were compared to variants of tradi-
tional stoves (three stone stoves, mud stoves, mud stoves with chimneys, kerosene stoves, clay
stoves, advanced biomass stoves) [23, 24, 26, 33, 35, 36, 40, 48, 53, 55-57, 59, 62, 65-68, 70-72,
75,79, 80, 82, 84, 87-89, 91, 94, 98, 102, 103, 105-109]. In addition, some studies also com-
pared electric and solar powered stoves [23, 26-28, 45, 49, 52, 58, 59, 75, 81, 84]. Although the
majority of studies made comparisons between ICS and traditional stoves, a large proportion
of households were found to use multiple types of cooking stoves interchangeably (stacking).

While studies conducted in rural households found that most used firewood as the main
fuel for cooking [12, 25, 38, 42, 43, 47, 49, 50, 52-54, 57, 67, 69, 71, 74-76, 78, 79, 82, 84, 88, 92,
95, 99-101, 103, 106, 109], semi-urban and urban households had multiple sources of cooking
stoves with a predilection to use LPGs or cleaner fuels [5, 9, 25, 26, 34, 36, 40, 51, 53, 55, 56, 59,
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62,63, 68,70, 82, 87, 94, 98, 102, 103]. In Ghana, LPG use was found to decrease gradually
from 40% in the first week to less than 5% after 9 months, and over 80% of respondents contin-
ued to use their traditional three stone stoves for cooking their main meals [33].

The urban/rural divide for cooking fuel did not apply invariably. For example in some rural
areas of Peru, the predominant fuel for cooking was LPG (66%) followed by wood (29%) and
the remaining 5% were coal, natural gas and electricity [105]. By contrast, some urban areas in
Rwanda used biomass as a predominant (80.3%) source of fuel [66]. A comparative three
country-study found that in rural households, women were more likely to burn locally avail-
able biomass, such as cow, sheep, and alpaca dung and firewood in Peru; firewood, and crop
residue in Kenya; and firewood, dung, crop residue and coal in Nepal [90]. Studies from India
[69,71, 73,79, 80, 82, 109], Pakistan [78, 97], Bangladesh [72, 88, 89], and Nepal [91, 92],
reported predominant use of firewood or biomass fuels, although the urban-rural divide in
terms of fuel choice was increasing over the years, including the use of multiple fuel types [67,
86, 87, 95]. The stacking of fuel types including transitioning to cleaner fuel was also reported
from China [75], Indonesia [5, 94] and Cambodia [5]. There was a general trend to adopt
cleaner fuels globally. For instance, in Guatemala, 50.1% of urban households and 93.4% of
rural households use wood for cooking, but households were gradually adopting LPG as a
main source of fuel [107].

Number of burner and size. A single burner LPG was generally considered inadequate to
prepare meals for multiple family members [33]. A mismatch between large pots and small
burners resulted in poor cooking efficiency. Particularly, when large amounts of food required
prolonged and frequent stirring, an LPG stove was considered to have major constraints and
thus often resorted to biomass fuels [29, 35, 39, 102]. ICS meeting demands for cooking large
and traditional dishes were more acceptable [24, 65, 90]. Some studies recommended commu-
nity involvement in designing community-tailored cook stoves [24]. Some LPGs with multiple
burners seemingly met the demands for large number of dishes including the traditional food
[63]. Cooking of large traditional food items, such as Injera in Ethiopia, Ugali or Makande in
east Africa was challenging on ICS (e.g. LPGs or electric stoves), especially when preparing
food for large groups during festivals [29, 39, 42, 49, 50, 73, 83, 89, 92, 93, 98, 101, 106]. In
rural households, traditional stoves (e.g. with wide potholders) were better suited to cook ani-
mal feeds further contributing to the preference for traditional stoves [91]. Traditional stoves
(e.g. three stone stoves and biomass fuels) were also used to warm the house during winter
months, heating water for bathing, and drinking [46, 62, 92]; including to deter insects, and
pests by the smoke produced [77]. Using a traditional stove was also considered by some to be
an outward sign of respecting traditions and culture [109]. Durability of the stove, stability of
the potholders within the stove, and portability were other factors for the adoption of novel
stoves [50, 58, 64, 69, 86].

A small stove entrance for wood or other biomass was found to make the ICS unpopular
among potential users in Cambodia [5]. Portability of the stove including its stability, fuelwood
inlet size, stove holding attribute, size meeting demands for large family sizes also affected the
preference and adoption of the ICS [38].

Specific types of ICS where top loading fuelwood were unpopular because they required fre-
quent handling of the pots in exchange of fuel insertion and required frequent repairs [69].
Solar cookers were perceived to cook only limited amount of food items and operate under the
solar light only and fail on cloudy days [52].

Kitchen architecture. The available space made a major impact on type of stoves used
[38, 55, 68, 97]. In urban houses without outdoor kitchens for burning firewood, an ICS was
deemed essential. Even in rural households, cooking in a separate kitchen and transporting
food to the main house were considered difficult, especially during the rainy season or when
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members felt exhausted. This also motivated them to use ICS within the main house [55]. Hav-
ing a space for kitchen inside the main house was likely to increase the adoption of ICS and
cleaner fuels [97]. The use of ICS could also be affected by the indoor characteristics of the
kitchen such as those with indoor separate kitchen, indoor with attached kitchen, indoor with
no separate kitchen area. Traditional stoves have an additional space requirement and require
the engagement of several family members, especially in rural households. The prolonged
cooking time required for traditional stoves offered women and family members socialize
around the cooking area, allocating a time and space for engagement not so different from the
modern ‘kitchen island’ increasingly essential for suburban homes in high income countries
(HICs) [41, 43,72, 77, 99]. Lack of a clean energy supply chain was found to make a major
impact on adoption of ICS [75]. Some studies interpreted the use of LPG as a sign of women
empowerment as it meant reducing the time required for the maintenance of traditional stoves
[57].

Perception and preference of stove users

Socio-demographics of end users. Households headed by women (AOR 1.96; 95% CI
1.24-3.10), private house ownership (AOR 4.58; 95% CI 3.89-6.19), separate cooking location
(AOR 1.84; 95% CI 1.49-2.78), and fuel purchasing capacity (AOR 2.13; 95% CI 1.64-2.76)
predicted the adoption of ICS [12, 34, 41]. A lower educational level of the household head
(AOR 0.31; 95% CI 0.23-0.42) predicted a lower chance of adopting an ICS [5, 25, 34, 41, 56,
68, 84, 97]. The role of decision makers in the adoption of the ICS was an important factor.
For instance, women in the kitchen had to seek a decision from a male household head, a
mother-in-law, or village authorities. Such decision-making dynamics affected the adoption of
ICS [67]. Adopting cleaner fuel translated into belonging to a higher social class in India and
thus motivated household members to adopt its use [80, 91, 92, 107]. Using firewood also
implied the responsibility trickled down to other family members including children, who
would have to collect firewood instead of studying [36].

Time and cooking efficiency. Major reasons for adopting ICS was the reduced time
required and convenience of cooking particularly with LPG stoves [22, 26, 29, 33, 35, 36, 39,
42,50, 53, 58, 60, 62, 64, 65, 69, 71, 79-81, 86, 89, 91, 92, 95, 101, 102, 104-106, 108]. House-
holds noted a reduction in cooking time by approximately 40 minutes when LPG stoves were
introduced [86]. The ICS saved resources, such as time needed to gather firewood, allowed
multi-task when cooking, reduced production of smoke, increased harmony between the
household members by reducing the risks of burns and other fire hazards [12, 35, 65]. It is eas-
ily overlooked that the fire and fuel of traditional stoves need constant attention, a factor that
is frequently overlooked in assessments of cooking practice [36]. The durability of the stove,
reduction in cooking time, decreased consumption of fuelwood, and reduced smoke produc-
tion were key features that supported the preference for and adoption of ICS [38, 58, 64, 71,
74, 86]. The speed of cooking was appreciated in India, as it allowed more time for other activi-
ties, including income generation [70].

Cost of fuel. The main barrier to the use of the LPG stove was the availability and cost of
LPG refills. For instance, the cost was found to restrain its widespread use, reserving its use for
cooking food during busy hours, preparing tea, boiling water or milk for immediate use [82].
This was a major constraint in rural households who lacked adequate cash flow [23, 25, 29, 33,
44, 45, 53,57, 105]. Community-based subsidies such as credit, and installment plans were
used to promote the adoption of ICS [24]. Living in rural areas meant having poor access to
the newer technology and hence favored traditional stoves [25, 73, 106]. Perceived cheap prices
of cookstove (AOR 2.48; 95% CI 1.91-3.21), perceived fuel-saving benefits (AOR 1.63; 95% CI
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1.18-2.24), and longer durability of cookstove technology (AOR 1.71; 95% CI 1.30-2.26)
played a significant role in the adoption of ICS within the investigated households [34]. Finan-
cial constraints were the main barrier in many households [12, 25, 46, 62, 63, 67, 83, 84, 86, 87,
92]. The low or no cost of firewood was one of the barriers to adopting cleaner fuels [67, 71,
80, 109]. Saving money and fuel, as well as increasing household incomes increased the
chances of switching to ICS [5, 23, 39, 47, 48]. On average, households reported a 40% reduc-
tion in wood fuel consumption after switching to clean energy such as LPG, nonetheless, the
varying cost per country, access and subsidy-policy can affect it [83]. The reduced fuel con-
sumption associated with ICS and increased awareness of ICS facilitated the adoption [37, 95].

Health benefits. Smoke from biomass including the health impacts, such as cough, itchy
eyes, fire related injuries and discomfort were some of the reasons why users adopted LPG
stoves [9, 22, 29, 33, 49, 50, 57, 63, 66, 67, 78, 80, 90-92, 95, 98, 99, 101, 104-106]. A review
reported that around 78% of the households reported a subjective decrease in eye issues such
as irritation after the switch to ICS [83]. A study in India further identified the cost of illness
from smoke emissions as a major incentive to adopt ICS [69]. Perceived health benefits of
cook stoves (AOR 1.76; 95% CI 1.15-2.70) influenced adopting ICS [34, 37]. In contrast, lack
of awareness on what household air pollution is and how it affected health were found to be a
major barrier to adopting cleaner fuels [37, 41, 66, 67]. The low back pain when collecting fire-
wood for traditional stove triggered some respondents to switch to ICS [101]. In contrast, the
perception that smoke can cure food [smoke was perceived to maintain hygiene], deter insects
and other pests tended to support the continued use of traditional stoves [77].

Clean cooking. Cleanliness afforded by LPG stove was a prominent reason why respon-
dents switched from traditional biomass fuels [29, 33, 36, 40, 44, 55, 61, 63, 64, 89, 100, 104,
106, 108]. One specific example was that LPG stoves did not stain pots and pans unlike the
soot from traditional stoves [59, 99]. In addition, users of traditional stoves often had to
remove the char from pots and pans before cooking. The walls and ceilings of rooms used for
traditional cooking with open fire turned black, the air was smoky and increased the indoor
temperature [9, 36, 61, 67, 79, 99]. Clean fuel combined with convenient use, easy to light,
attractive design, and multiple options (e.g. options for charging) motivated users to adopt the
new ICS [5, 47]. However, some respondents preferred outdoor cooking, and others avoided
ICS because of lack of familiarity [60, 69]. There was a limited awareness on solar cookers but
the perception that such cookers were unaffordable, difficult to store, and require constant sun
shine will make their introduction cumbersome [52].

Taste of food. Those who preferred food cooked on traditional stoves reported that the
taste of food prepared on firewood stoves tasted better than food cooked on ICS [12, 22, 33, 69,
72, 80, 86, 92, 98, 100, 102]. The food cooked on LPG stoves was perceived to be ‘smelly’ due to
the exposure of the gas, and was perceived to be ‘unnatural’ [26, 88, 96, 102, 103], or even
impure and contaminated [96]. For instance in India Chapatis was perceived to be tastier
when cooked in firewood [73]. Several studies reported that end users strongly perceived the
food cooked in firewood as smoky and did not taste as good as food prepared on an LPG stove
[35, 36, 68]. Overall, there was no consensus whether ICS prepared food was more or less tasty
than food prepared on a traditional stove [23].

Conformity

Influence from neighborhoods, family members, and friends had a major impact on the uptake
of ICS [29, 40, 50, 61, 108, 109]. In an interventional study to explore the adoption of LPG,
rumors and misconceptions negatively affected the adoption [35]. Optimistic previous social
interaction (AOR 1.81; 95% CI 1.46-2.26), traditionally suitable (AOR 1.58; 95% CI 1.28-
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1.95), and live demonstrations (AOR 2.47; 95% CI 1.98-3.07) all had a positive influence on
adoption of the ICS [34]. More than income, conformity with social norms was found to influ-
ence the use of the type of cooking stoves. Some of these social behaviors (energy selection)
were to a large degree dependent on culture, and social trust [68]. The opinions of family
members, neighbors, and friends including public communication increased the adoption of
the ICS [68, 69]. Individualized one to one training increased ICS adoption compared to
group-based training [51]. Connection to a network of ICS users promoted the early and sus-
tained adoption of ICS [51].

Information and role of the media. News and media messages were found to have a
major impact on the adoption and sustained use of fuel for cooking [93]. For example, sensa-
tionalized reports of LPG explosion, safety concerns and associated risks were likely to trigger
undue fear leading to hesitation in using LPG stoves [29, 59, 68, 79, 88, 102, 106, 108]. Simi-
larly, not receiving adequate information about LPG could also prevent users from under-
standing the benefits of LPG [24, 40, 79, 88, 93, 95]. Constructive and positive information
dissemination about the cleaner energy and ICS, including training were likely to promote the
acceptability [24, 26, 66]. Information on the impact of clean energy use, environmental
impacts (deforestation), were likely to promote the use of clean energy and ICS [26, 28, 66, 96].

Supply-chain feasibility

Supplies. The limited availability of LPG required travel to refill the cylinders, the direct
and indirect costs associated with travel, and safety concerns were likely to discourage the
adoption of ICS [22-26, 40, 42, 45, 47, 48, 50, 53, 56, 63, 71, 87, 94, 97, 98, 101, 103, 106]. Easy
availability of cookstove (AOR 1.81; 95% CI 1.5-12.17) made adoption more likely [34, 39]. In
India, The Pradhan Mantri Ujjwala Yojana (PMUY) distributed over 80 million new LPG
stoves across the country between 2016 and 2019 and well over 100 million new LPG stoves in
2023 [110]. Under this continuing national subsidy-scheme, consumers pay for the stove and
the cylinder deposit and reduced the upfront cost. This has increased the access of LPG to over
95% of households [70]. In Nepal, availability was found to be compromised by limited energy
infrastructure, including poor and intermittent access to LPG refills, and affected the adoption
and use [76]. A study from Uganda highlighted the feasibility and benefit of building the ICS
locally through the provision of training to community members, and use of locally available
resources which could resolve the supply and dependence issues [43]. Lack of coordination,
poor regulation, and insufficient market development were found to affect the supply of ICS
negatively [34].

Regulation of fuel supply (market lock-in) in Indonesia, had an effect on the purchase and
adoption of fuel for cooking [68]. Complex refilling processes, running out of gas, and delivery
difficulties affected the preference and adoption of ICS [70]. Long distance travel requirements
to a market where an ICS was available was a barrier to adopt the stove [37, 40, 98]. The short-
ages of LPG cylinders, incomplete filling of the cylinder, frequent price increases and cylinder
leakages were listed as major disincentives against the adoption of LPG [40]. Adequate access
to forest resources nearby and alternative fuel sources (e.g. dung,) also prevented adopting ICS
[12, 37,41, 43, 72, 85, 92].

Stacking. Some studies demonstrated that the users wanted to stack alternative fuels as a
back-up [33, 62, 74, 92, 94]. But stacking was also a barrier to the long-term adoption of ICS
[23]. The reviewed studies indicated that stoves were stacked for four main reasons: 1) time
saving from parallel cooking on multiple stoves, 2) inability of the primary cookstove to cook
all dishes, 3) housing arrangements that preclude use of certain fuel types and lastly 4) avail-
ability and cost [55, 82]. Lack of fuel, or the expectation of fuel shortages motivated stacking in
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anticipation [5, 9, 71]. Livestock and land holding also motivated users to stack fuel sources as
alternate energy sources for cooking [38]. Bigger family size demanding large quantities of
food meant that respondents stacked multiple stoves for security [69].

Policy

Free LPG packages and subsidy transfer attracted people to use it in preference to kerosene as
their main cooking fuel. Government backed subsidies, the community’s trust in fuel policy,
and institutional reputation affected fuel choices [24, 28, 59, 68, 69, 91]. Government’s initia-
tives on cleaner energy, including the dissemination of information related to the benefits of
clean energy was demonstrated to make a major impact on adoption of ICS in rural China
[75]. India’s PMUY offers another example on how a government subsidy scheme enhanced
the use of cleaner fuel (LPG) increasing the nationwide access [70, 110]. A lack of interaction
between implementers and users, lack of financial subsidies for ICS acquisition, and the
absence of policies in support of ICS market development negatively affected the adoption of
ICS [104]. Government-led information, communication, and education initiatives to high-
light the role of the household in indoor air pollution related ill-health was effective in promot-
ing the use of ICS in Nepal [76].

Energy policy to support LPG use in Indonesia, which entailed free starter packages fol-
lowed by subsidized supply of LPG at a lower price than kerosene, was found to promote the
use of LPG. The transition to LPG was driven by Indonesia’s fuel subsidy policies (Zero-kero
Programme achieved a fivefold increase in domestic LPG consumption) [94]. Associated with
the transitional policy, the use of firewood was halved over the same period. Inadequate insti-
tutional support and technical assistance had a negative effect on the implementation of energy
infrastructure transition [46].

Policy awareness on how fuelwood contributes to deforestation and indoor air pollution
played a critical role in the advocacy for cleaner energy use in cooking [77]. Joint efforts by the
government and major stakeholders such as WHO, USAID, and NGOs promoting smokeless
energy (stove) was deemed critical for success [77].

Discussion

The adoption of ICS was contingent upon their ability to meet functional requirements, such
as efficiency and cleanliness, while also aligning with social and cultural expectations. The
health and economic benefits associated with ICS had a significant role in their uptake. The
adoption of ICS within a community was further influenced by their use among neighbors and
other community members. Effective supply chain management and the implementation of
supportive policies were found critical to ensure the sustained utilization of ICS. Adoption was
likely to be higher when policies provided subsidies including uninterrupted supply chain and
was likely to promote institutional trust.

Two broad concepts were described a) the energy ladder that proposes use of energy to be
dependent on economic caliber and b) stacking fuel for security purposes [11]. In practice
both approaches are operating in concerted fashion ultimately promoting adoption of multiple
sources of fuels (Fig 4). Adopting an ICS is a complex social process and operate at multiple
levels from individual to institutional and policy within the context [111, 112]. Nonetheless,
several theories aiming at individual behavioural interventions are limited by their scope as
acceptability and adoption of ICS are inevitably shaped by broader context of social, and policy
structures [111]. In a wider social and political context, acceptability of an improved cook
stove is thus a complex social process echoing the elements of ‘theory of adoption’ and ‘innova-
tion diffusion process’. Both entail development and commercialization of an innovation,
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followed by the diffusion and adoption of the innovation by the users and its consequences
including the critical roles of policy and social support [5, 113]. Five stages of the innovation
decision process involve steps of disseminating knowledge and persuasion to decision making
followed by implementation and confirmation (practiced through reflection on whether or
not to sustain the use) [12, 113]. The decision-making steps when using novel equipment or
technology are also echoed across the discipline. For instance, adoption of a new product in
medical sciences and health care are regulated by WHO’s policy on biomedical products that
are assessed based on their availability, accessibility, appropriateness, and affordability [114,
115].

Cleaner fuels are increasingly used but their adoption depends on the functionality of the
stove, cooking capacity, ease of use based on their designs, the required size for pots and pans,
family or group size to be catered for and traditional food items that are thought to require
firewood [8, 29, 35, 39, 102]. The choice and use of ICS was also dependent on the nature of
kitchen that varied between urban to rural regions.

End-users were the ultimate decision makers of ICS, but their socio-demographic charac-
teristics such as their educational level, economic caliber, and decision-making power at
household level including the role of gender affected the adoption of an ICS [9, 12, 34, 41, 81].
Although women are often responsible for household tasks, including kitchen duties and
cooking, their role in deciding to use ICS was limited, with the decision frequently made by
the male income earner, particularly in the context of cultural patriarchy, and access to finan-
cial resources [67, 77, 83]. This suggests the need to design interventions incorporating gender
and equity issues in LMICs to give women agency in choosing their preferred stove [83, 116].
An individual was likely to choose the type of stove based on the time consumed by the given
stove, the quantity of food required, the specific dish (e.g. traditional dishes), social aspects
(kitchen as a hub for socialization in a house) and finally the cultural demands of a typical
kitchen (taste of food, and alignment with tradition) [41, 43, 72, 77, 99]. The health benefits of
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ICS and cleaner energy were increasingly recognized and the transition to cleaner energy
seemed to be driven largely by the health benefits (or health hazards by the firewood) [27].

Household members, neighbors, community members, and wider social circle play a subtle
yet important role in adopting innovative technologies including ICS and cleaner energy. This
aligns with the principles of diffusion theory on how a majority of individuals (for example,
early and late majority) are influenced by the early adopters while others can end up as lag-
gards or non-adopters [113, 117].

The diffusion theory explains how malleable an individual’s decision can be, where con-
structive information and positive feedback promote the adoption [118]. The role of media
in promoting the benefits of ICS, cleaner energy, including health benefits can be supportive
for the adoption and sustained use of new stoves [119]. Negative media coverage has cer-
tainly a disruptive effect on ICS use. This is also where community and public engagement
are found to be critical, as it can leverage the institutional trust and sustain the use of ICS
[120-122].

Government policies regulating supplies and promotion of the energy sources can have
significant impact on the uptake of ICS [123, 124]. Availability, accessibility, and affordabil-
ity are fundamental contributors in adopting a new technology, and thus any impediments
to these critical elements affect the adoption and sustained use of ICS [114, 115]. Policy
engagement on the need of clean energy such as subsidies had a major impact on the adop-
tion and sustained use of LPG stoves [70, 75, 94, 110]. Government’s initiatives on cleaner
energy, had a significant impact on adoption of ICS in rural China [75]. India’s The Pradhan
Mantri Ujjwala Yojana (PMUY) increased the access to LPGs to more than 100 million
households [70, 110] and Indonesia’s ‘Zero-kero Programme’ achieved a fivefold increase in
LPG consumption [94]. Achieving nationwide use and sustainable adoption of LPG relies
on sustained governmental initiatives to ensure accessibility, financial support, and active
engagement with the population [125]. Despite government’s aim to promote cleaner
energy (LPG and electricity), 80% of population in rural Nepal still use solid-biomass fuels,
partly because of the absence of consistent access to LPGs and subsidy scheme by the gov-
ernment [126, 127]. The rural versus urban disparity in use of LPG was apparent in many
countries [23, 55, 57, 87, 105]. For instance, in Peru, the main barrier to adopting LPG was
the availability and access to the LPG in rural villages [103]; and thus requires a focused and
tailored approach in ensuring the access, and subsidies. A recent review echoes how govern-
ment’s policy initiatives are critical to ensure the access, affordability and adoption of LPGs
[116].

As a part of the review, discussions with the experts offered us some practical insights on
how the LPG stoves were utilized in high income countries. For instance, experts highlighted
the supply of piped LPG to the kitchen in Europe in response to the safety issues with use of
LPG cylinders in the past. Experts also referred to cleaner energy alternatives such as electric
cooking as the gold standard for the future. The sustainability of LPG, a fossil fuel, was thought
to require re-consideration for future. Considering these practicalities of energy supply and its
association with environment will be critical for the future of ICS. Designing and modifying
the kitchen’s architecture for better ventilation was considered an immediate and cost-effective
step to optimize the health benefits of ICS to populations in the LMICs.

Strengths and limitations

This was a scoping review exploring the acceptability of improved cook stoves and included lit-
erature from around the globe. By virtue of the topic, and the wide scope, the heterogeneity of
literature spanned across various disciplines (marketing research, implementation, health
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sciences, architecture, and energy science). This review had to integrate a range of inter-disci-
plinary perspectives. As a scoping review, reiterative discussions were held among internal
experts and external experts and their feedback were integrated into the manuscript. By its
nature, the review could not quantify the adoption of ICS globally. The review is limited by the
language restrictions, as we only included English language literature. The term ‘ICS’ used in
this review specifically meant switching of traditional stove to any advanced categories, this
may have generalized the information related to specific stove categories. In addition, because
bulk of the literature reported the LPG stove as the ICS, our analysis on acceptability was
focused on LPG stove and may have generalized the findings. Although this review explored
factors affecting acceptability of ICS operating at various levels, future research could explore
more on how specific types of ICS have varying impacts on adoption and sustained use over
time. While initial adoption and sustained use of ICS are often not delineated in the literature,
in part because these issues often co-exist as explained by the stacking of multiple energy
sources, disentangling factors affecting stacking versus use of specific ICS and type of fuel
could highlight the drivers of ICS and fuel types. In future, policy analysis could further high-
light the impact on acceptability of ICS.

Conclusions

This scoping review identified the factors underpinning acceptability of improved cooking
stoves at multiple levels. Adoption of ICS was dependent on its functional outputs (e.g. cleanli-
ness, and efficiency), meeting the local social and cultural standards and expectations (e.g.
cooking large meals, traditional meals, and taste) and the health and cost benefits. The adop-
tion of ICS was influenced by its use/adoption by neighbors, and wider community members.
The continued use of ICS relied on the supply-chain as well as policy regulating and promoting
its use. Policies offering subsidies, facilitating uninterrupted supply-chain promoted institu-
tional trust among community members which ultimately enabled sustained use of ICS. The
findings demonstrate the multitude of factors affecting the adoption of ICS and thus adapting
the cooking context (e.g. kitchen design) with better ventilation may be one of the imminent
solutions to impart health benefits.

Supporting information

S1 File. PRISMA checklist.
(PDF)

S2 File. Search strategy and flowchart showing article selection process.
(DOCX)

S3 File. Table showing final selected articles and thematic extraction of data.
(XLSX)

Acknowledgments

We are grateful to Nipun Shrestha for his support and contributions to design search strategies
and initial data screening. We would like to express our gratitude to experts: Eva Rehfuess, a
principal reviewer of this topic that has been published and referenced in our current review.
We are grateful to our colleagues: Arjen Dondorp and Marja Schilstra Dondorp, and col-
leagues from African Clean Energy: Ruben Walker and Alice Troostwijk for their support with
the review discussion and feedback.

PLOS Gilobal Public Health | https://doi.org/10.1371/journal.pgph.0004042  January 7, 2025 14/21


http://journals.plos.org/globalpublichealth/article/asset?unique&id=info:doi/10.1371/journal.pgph.0004042.s001
http://journals.plos.org/globalpublichealth/article/asset?unique&id=info:doi/10.1371/journal.pgph.0004042.s002
http://journals.plos.org/globalpublichealth/article/asset?unique&id=info:doi/10.1371/journal.pgph.0004042.s003
https://doi.org/10.1371/journal.pgph.0004042

PLOS GLOBAL PUBLIC HEALTH A scoping review on acceptability of improved cook stoves

Author Contributions

Conceptualization: Bipin Adhikari, Salum Mshamu, Jacqueline Deen, Christopher Pell,
Lorenz von Seidlein, Jakob Knudsen, Thomas Chevalier Bojstrup.

Data curation: Bipin Adhikari, Sophie Suh Young Kang, Aaryan Dahal.
Formal analysis: Bipin Adhikari, Sophie Suh Young Kang, Aaryan Dahal.

Methodology: Bipin Adhikari, Sophie Suh Young Kang, Aaryan Dahal, Salum Mshamu, Jac-
queline Deen, Christopher Pell, Lorenz von Seidlein, Jakob Knudsen, Thomas Chevalier
Bojstrup.

Resources: Bipin Adhikari.

Software: Bipin Adhikari.

Supervision: Bipin Adhikari, Lorenz von Seidlein, Jakob Knudsen.
Validation: Jakob Knudsen, Thomas Chevalier Bojstrup.
Visualization: Bipin Adhikari.

Writing - original draft: Bipin Adhikari.

Writing - review & editing: Bipin Adhikari, Sophie Suh Young Kang, Aaryan Dahal, Salum
Mshamu, Jacqueline Deen, Christopher Pell, Lorenz von Seidlein, Jakob Knudsen, Thomas
Chevalier Bgjstrup.

References
1. WHO. Household air pollution. https:/bit.ly/3UXXA6z (accessed on 28th May 2024). 2023.
2.  WHO. Ambient (outdoor) air pollution. https://bit.ly/3VONIT9 (accessed on 29th May 2024). 2022.

3. RajuS, Siddharthan T, McCormack MC. Indoor air pollution and respiratory health. Clinics in chest
medicine. 2020; 41(4):825—-43. https://doi.org/10.1016/j.ccm.2020.08.014 PMID: 33153698

4. Maji S, Ahmed S, Kaur-Sidhu M, Mor S, Ravindra K. Health risks of major air pollutants, their drivers
and mitigation strategies: a review. Air, Soil and Water Research. 2023; 16:11786221231154659.

5. Baltruschat AZ. Adoption of high-technology products in emerging markets: the ace-1 advanced bio-
mass cookstove in rural cambodia. 2019.

6. Balakrishnan K, Sambandam S, Ghosh S, Mukhopadhyay K, Vaswani M, Arora NK, et al. Household
air pollution exposures of pregnant women receiving advanced combustion cookstoves in India: Impli-
cations for intervention. Annals of global health. 2015; 81(3):375-85. https://doi.org/10.1016/j.aogh.
2015.08.009 PMID: 26615072

7. Barbour M, Udesen D, Bentson S, Pundle A, Tackman C, Evitt D, et al. Development of wood-burning
rocket cookstove with forced air-injection. Energy for Sustainable Development. 2021; 65:12—-24.

8. Sambandam S, Balakrishnan K, Ghosh S, Sadasivam A, Madhav S, Ramasamy R, et al. Can currently
available advanced combustion biomass cook-stoves provide health relevant exposure reductions?
Results from initial assessment of select commercial models in India. EcoHealth. 2015; 12:25-41.
https://doi.org/10.1007/s10393-014-0976-1 PMID: 25293811

9. Atagher P, Clifford M, Jewitt S, Ray C, editors. What’s for dinner? gendered decision-making and
energy efficient cookstoves in benue state, north central Nigeria. WIT Transactions on Ecology and
the Environment; 2017.

10. UN. Sustainable Development Goals: 17 Goals to Transform our World. https://www.un.org/en/
exhibits/page/sdgs-17-goals-transform-world (accessed on 2nd August 2024). 2024.

11. Chidembo R, Francis J, Kativhu S. Rural Households’ Perceptions of the Adoption of Rooftop Solar
Photovoltaics in Vhembe District, South Africa (ENERGY SOURCES OF ENTIRE HOUSE NOT JUST
COOKING). Energies. 2022; 15(17). https://doi.org/10.3390/en15176157

12. Berhe M, Hoag D, Tesfay G, Keske C. Factors influencing the adoption of biogas digesters in rural
Ethiopia. Energy, Sustainability and Society. 2017; 7(1). https://doi.org/10.1186/s13705-017-0112-5

PLOS Gilobal Public Health | https://doi.org/10.1371/journal.pgph.0004042  January 7, 2025 15/21


https://bit.ly/3UXXA6z
https://bit.ly/3V0NiT9
https://doi.org/10.1016/j.ccm.2020.08.014
http://www.ncbi.nlm.nih.gov/pubmed/33153698
https://doi.org/10.1016/j.aogh.2015.08.009
https://doi.org/10.1016/j.aogh.2015.08.009
http://www.ncbi.nlm.nih.gov/pubmed/26615072
https://doi.org/10.1007/s10393-014-0976-1
http://www.ncbi.nlm.nih.gov/pubmed/25293811
https://www.un.org/en/exhibits/page/sdgs-17-goals-transform-world
https://www.un.org/en/exhibits/page/sdgs-17-goals-transform-world
https://doi.org/10.3390/en15176157
https://doi.org/10.1186/s13705-017-0112-5
https://doi.org/10.1371/journal.pgph.0004042

PLOS GLOBAL PUBLIC HEALTH

A scoping review on acceptability of improved cook stoves

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

Heltberg R, Arndt TC, Sekhar NU. Fuelwood consumption and forest degradation: a household model
for domestic energy substitution in rural India. Land Economics. 2000:213-32.

Campbell BM, Vermeulen SJ, Mangono J, Mabugu R. The energy transition in action: urban domestic
fuel choices in a changing Zimbabwe. Energy Policy. 2003; 31(6):553—-62.

Van der Kroon B, Brouwer R, Van Beukering PJ. The energy ladder: Theoretical myth or empirical
truth? Results from a meta-analysis. Renewable and sustainable energy reviews. 2013; 20:504—13.

Hoffmann H, Uckert G, Reif C, Miiller K, Sieber S. Traditional biomass energy consumption and the
potential introduction of firewood efficient stoves: insights from western Tanzania. Regional Environ-
mental Change. 2015; 15:1191-201.

Arksey H, O’Malley L. Scoping studies: towards a methodological framework. International journal of
social research methodology. 2005; 8(1):19-32.

Mshamu S, Mmbando A, Meta J, Bradley J, Bojstrup TC, Day NPJ, et al. Assessing the impact of a
novel house design on the incidence of malaria in children in rural Africa: study protocol for a house-
hold-cluster randomized controlled superiority trial. Trials. 2022; 23(1):519. Epub 20220620. https://
doi.org/10.1186/s13063-022-06461-z PMID: 35725486

Meta J, Mshamu S, Halifa S, Mmbando A, Wood HS, Wood OS, et al. Understanding reticence to
occupy free, novel-design homes: A qualitative study in Mtwara, Southeast Tanzania. PLOS global
public health. 2023; 3(11):€0002307. https://doi.org/10.1371/journal.pgph.0002307 PMID: 37992017

Mshamu S, Meta J, Sanga C, Day N, Mukaka M, Adhikari B, et al. Care seeking for childhood illnesses
in rural Mtwara, south-east Tanzania: a mixed methods study. Trans R Soc Trop Med Hyg. 2024.
Epub 202405083. https://doi.org/10.1093/trstmh/trae022 PMID: 38700078.

Boudewijns EA, Trucchi M, van der Kleij RMJJ, Vermond D, Hoffman CM, Chavannes NH, et al. Facili-
tators and barriers to the implementation of improved solid fuel cookstoves and clean fuels in low-
income and middle-income countries: an umbrella review. The Lancet Planetary Health. 2022; 6(7):
e601—e12. https://doi.org/10.1016/S2542-5196(22)00094-8 PMID: 35716672

Debbi S, Elisa P, Nigel B, Dan P, Eva R. Factors influencing household uptake of improved solid fuel
stoves in low- and middle-income countries: a qualitative systematic review. Int J Environ Res Public
Health. 2014; 11(8):8228-50. Epub 20140813. https://doi.org/10.3390/ijerph110808228 PMID:
25123070

Puzzolo E, Pope D, Stanistreet D, Rehfuess EA, Bruce NG. Clean fuels for resource-poor settings: A
systematic review of barriers and enablers to adoption and sustained use. Environ Res. 2016;
146:218-34. Epub 20160113. https://doi.org/10.1016/j.envres.2016.01.002 PMID: 26775003.

Rehfuess EA, Puzzolo E, Stanistreet D, Pope D, Bruce NG. Enablers and barriers to large-scale
uptake of improved solid fuel stoves: a systematic review. Environ Health Perspect. 2014; 122(2):120-
30. Epub 20131208. https://doi.org/10.1289/ehp.1306639 PMID: 24300100

Semenya K, Machete F. Factors that influence firewood use among electrified Bapedi households of
Senwabarwana Villages, South Africa. African Journal of Science, Technology, Innovation and Devel-
opment. 2019; 11(6):719-29. hitps://doi.org/10.1080/20421338.2019.1572336

Shankar AV, Quinn AK, Dickinson KL, Williams KN, Masera O, Charron D, et al. Everybody stacks:
Lessons from household energy case studies to inform design principles for clean energy transitions.
Energy Policy. 2020; 141. https://doi.org/10.1016/j.enpol.2020.111468 PMID: 32476710

Singh S, Ru J. Accessibility, affordability, and efficiency of clean energy: a review and research
agenda. Environmental Science and Pollution Research. 2022; 29(13):18333—-47. https://doi.org/10.
1007/s11356-022-18565-9 PMID: 35013970

Thakur A, Kumar R, Dwivedi A, Goel V. Solar cooking technology in India: Identification and prioritization
of potential challenges. Renewable Energy. 2023; 219. https://doi.org/10.1016/j.renene.2023.119437

Vigolo V, Sallaku R, Testa F. Drivers and barriers to clean cooking: A systematic literature review from
a consumer behavior perspective. Sustainability (Switzerland). 2018; 10(11). https://doi.org/10.3390/
su10114322

Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD, et al. The PRISMA 2020
statement: an updated guideline for reporting systematic reviews. BMJ. 2021; 372:n71. Epub
20210329. https://doi.org/10.1136/bmj.n71 PMID: 33782057

Dhakal K. NVivo. J Med Libr Assoc. 2022; 110(2):270-2. https://doi.org/10.5195/jmla.2022.1271
PMID: 35440911

Serpa S, Ferreira CM. Micro, meso and macro levels of social analysis. Int'l J Soc Sci Stud. 2019;
7:120.

Abdulai MA, Afari-Asiedu S, Carrion D, Ae-Ngibise KA, Gyaase S, Mohammed M, et al. Experiences
with the Mass Distribution of LPG Stoves in Rural Communities of Ghana. Ecohealth. 2018; 15
(4):757—-67. Epub 20180919. https://doi.org/10.1007/s10393-018-1369-7 PMID: 30232662

PLOS Gilobal Public Health | https://doi.org/10.1371/journal.pgph.0004042  January 7, 2025 16/21


https://doi.org/10.1186/s13063-022-06461-z
https://doi.org/10.1186/s13063-022-06461-z
http://www.ncbi.nlm.nih.gov/pubmed/35725486
https://doi.org/10.1371/journal.pgph.0002307
http://www.ncbi.nlm.nih.gov/pubmed/37992017
https://doi.org/10.1093/trstmh/trae022
http://www.ncbi.nlm.nih.gov/pubmed/38700078
https://doi.org/10.1016/S2542-5196%2822%2900094-8
http://www.ncbi.nlm.nih.gov/pubmed/35716672
https://doi.org/10.3390/ijerph110808228
http://www.ncbi.nlm.nih.gov/pubmed/25123070
https://doi.org/10.1016/j.envres.2016.01.002
http://www.ncbi.nlm.nih.gov/pubmed/26775003
https://doi.org/10.1289/ehp.1306639
http://www.ncbi.nlm.nih.gov/pubmed/24300100
https://doi.org/10.1080/20421338.2019.1572336
https://doi.org/10.1016/j.enpol.2020.111468
http://www.ncbi.nlm.nih.gov/pubmed/32476710
https://doi.org/10.1007/s11356-022-18565-9
https://doi.org/10.1007/s11356-022-18565-9
http://www.ncbi.nlm.nih.gov/pubmed/35013970
https://doi.org/10.1016/j.renene.2023.119437
https://doi.org/10.3390/su10114322
https://doi.org/10.3390/su10114322
https://doi.org/10.1136/bmj.n71
http://www.ncbi.nlm.nih.gov/pubmed/33782057
https://doi.org/10.5195/jmla.2022.1271
http://www.ncbi.nlm.nih.gov/pubmed/35440911
https://doi.org/10.1007/s10393-018-1369-7
http://www.ncbi.nlm.nih.gov/pubmed/30232662
https://doi.org/10.1371/journal.pgph.0004042

PLOS GLOBAL PUBLIC HEALTH

A scoping review on acceptability of improved cook stoves

34.

35.

36.

37.

38.

39.

40.

41.

42,

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

Adane MM, Alene GD, Mereta ST, Wanyonyi KL. Facilitators and barriers to improved cookstove
adoption: a community-based cross-sectional study in Northwest Ethiopia. Environ Health Prev Med.
2020; 25(1):14. Epub 20200515. https://doi.org/10.1186/s12199-020-00851-y PMID: 32414323

Agbokey F, Dwommoh R, Tawiah T, Ae-Ngibise KA, Mujtaba MN, Carrion D, et al. Determining the
Enablers and Barriers for the Adoption of Clean Cookstoves in the Middle Belt of Ghana-A Qualitative
Study. Int J Environ Res Public Health. 2019; 16(7). Epub 20190404. https://doi.org/10.3390/
ijerph16071207 PMID: 30987276

Asante KP, Afari-Asiedu S, Abdulai MA, Dalaba MA, Carrién D, Dickinson KL, et al. Ghana’s Rural Lig-
uefied Petroleum Gas Program Scale Up: A case study. Energy Sustain Dev. 2018; 46:94-102. Epub
20180707. https://doi.org/10.1016/j.esd.2018.06.010 PMID: 32489234

Belachew A. Impacts of results-based financing improved cookstove intervention on households’ liveli-
hood: Evidence from Ethiopia. Forest Policy and Economics. 2024; 158. https://doi.org/10.1016/j.
forpol.2023.103096

Belachew A, Melka Y. Preferences and adoption of improved cookstove from results-based financing
program in Southeastern Ethiopia. Frontiers in Energy Research. 2023; 11. https://doi.org/10.3389/
fenrg.2023.1147545

Benka-Coker ML, Tadele W, Milano A, Getaneh D, Stokes H. A case study of the ethanol CleanCook
stove intervention and potential scale-up in Ethiopia. Energy Sustain Dev. 2018; 46:53—64. Epub
20180628. https://doi.org/10.1016/j.esd.2018.06.009 PMID: 30918423

Dalaba M, Alirigia R, Mesenbring E, Coffey E, Brown Z, Hannigan M, et al. Liquified Petroleum Gas
(LPG) Supply and Demand for Cooking in Northern Ghana. Ecohealth. 2018; 15(4):716-28. Epub
20180814. https://doi.org/10.1007/s10393-018-1351-4 PMID: 30109459

Desalu OO, Ojo OO, Ariyibi EK, Kolawole TF, Ogunleye Al. A community survey of the pattern and
determinants of household sources of energy for cooking in rural and urban south western, Nigeria.
Pan Afr Med J. 2012; 12:2. Epub 20120503. PMID: 22826727

Hewitt J, Holden M, Robinson BL, Jewitt S, Clifford MJ. Not quite cooking on gas: Understanding bio-
gas plant failure and abandonment in Northern Tanzania. Renewable and Sustainable Energy
Reviews. 2022; 165. https://doi.org/10.1016/j.rser.2022.112600

Hoigt JZ. Adoption and sustained use of energy efficient stoves in rural uganda. 2019.
PQDT:66877591.

Jagger P, Das |. Implementation and scale-up of a biomass pellet and improved cookstove enterprise
in Rwanda. Energy Sustain Dev. 2018; 46:32—41. Epub 20180627. https://doi.org/10.1016/j.esd.2018.
06.005 PMID: 30449968

Jewitt S, Atagher P, Clifford M. “We cannot stop cooking”: Stove stacking, seasonality and the risky
practices of household cookstove transitions in Nigeria. Energy Research and Social Science. 2020;
61. https://doi.org/10.1016/j.erss.2019.101340

Kelebe HE. Returns, setbacks, and future prospects of bio-energy promotion in northern Ethiopia: the
case of family-sized biogas energy. ENERGY SUSTAINABILITY AND SOCIETY. 2018; 8. https://doi.
org/10.1186/s13705-018-0171-2

Lambe F, Johnson O, Ochieng C, Diaz L, Lee K. What'’s health got to do with it?: Influencing cookstove
uptake in Cambodia through behaviour change communication. Journal of Social Marketing. 2019; 9
(1):94-110. https://doi.org/10.1108/JSOCM-03-2018-0027

Lambe F, Ran Y, Kwamboka E, Holmlid S, Lycke K, Ringstrdom S, et al. Opening the black pot: A ser-
vice design-driven approach to understanding the use of cleaner cookstoves in peri-urban Kenya.
Energy Research and Social Science. 2020; 70. https://doi.org/10.1016/j.erss.2020.101754

Loo JD, Hyseni L, Ouda R, Koske S, Nyagol R, Sadumah |, et al. User Perspectives of Character-
istics of Improved Cookstoves from a Field Evaluation in Western Kenya. Int J Environ Res Public
Health. 2016; 13(2):167. Epub 20160127. https://doi.org/10.3390/ijerph13020167 PMID:
26828505

Martin SL, Arney JK, Mueller LM, Kumakech E, Walugembe F, Mugisha E. Using formative research
to design a behavior change strategy to increase the use of improved cookstoves in peri-urban Kam-
pala, Uganda. Int J Environ Res Public Health. 2013; 10(12):6920-38. Epub 20131210. https://doi.org/
10.3390/ijerph10126920 PMID: 24336020

Matavel CE, Kachele H, Hafner JM, Rybak C, Uckert G, Hoffmann H, et al. How to increase cookstove
adoption? Exploring cost-effective dissemination techniques in Central Mozambique. Energy
Research and Social Science. 2023; 100. https://doi.org/10.1016/j.erss.2023.103082

Mosses JT, Makundi H, Hamza V. Barriers of solar cooking and policy prescription towards its adop-
tion in Tanzania: The case of Southern Unguja and Kilimanjaro regions. Energy for Sustainable Devel-
opment. 2023; 75:72-81. https://doi.org/10.1016/j.esd.2023.04.011

PLOS Gilobal Public Health | https://doi.org/10.1371/journal.pgph.0004042  January 7, 2025 17/21


https://doi.org/10.1186/s12199-020-00851-y
http://www.ncbi.nlm.nih.gov/pubmed/32414323
https://doi.org/10.3390/ijerph16071207
https://doi.org/10.3390/ijerph16071207
http://www.ncbi.nlm.nih.gov/pubmed/30987276
https://doi.org/10.1016/j.esd.2018.06.010
http://www.ncbi.nlm.nih.gov/pubmed/32489234
https://doi.org/10.1016/j.forpol.2023.103096
https://doi.org/10.1016/j.forpol.2023.103096
https://doi.org/10.3389/fenrg.2023.1147545
https://doi.org/10.3389/fenrg.2023.1147545
https://doi.org/10.1016/j.esd.2018.06.009
http://www.ncbi.nlm.nih.gov/pubmed/30918423
https://doi.org/10.1007/s10393-018-1351-4
http://www.ncbi.nlm.nih.gov/pubmed/30109459
http://www.ncbi.nlm.nih.gov/pubmed/22826727
https://doi.org/10.1016/j.rser.2022.112600
https://doi.org/10.1016/j.esd.2018.06.005
https://doi.org/10.1016/j.esd.2018.06.005
http://www.ncbi.nlm.nih.gov/pubmed/30449968
https://doi.org/10.1016/j.erss.2019.101340
https://doi.org/10.1186/s13705-018-0171-2
https://doi.org/10.1186/s13705-018-0171-2
https://doi.org/10.1108/JSOCM-03-2018-0027
https://doi.org/10.1016/j.erss.2020.101754
https://doi.org/10.3390/ijerph13020167
http://www.ncbi.nlm.nih.gov/pubmed/26828505
https://doi.org/10.3390/ijerph10126920
https://doi.org/10.3390/ijerph10126920
http://www.ncbi.nlm.nih.gov/pubmed/24336020
https://doi.org/10.1016/j.erss.2023.103082
https://doi.org/10.1016/j.esd.2023.04.011
https://doi.org/10.1371/journal.pgph.0004042

PLOS GLOBAL PUBLIC HEALTH

A scoping review on acceptability of improved cook stoves

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

Mudombi S, Nyambane A, von Maltitz GP, Gasparatos A, Johnson FX, Chenene ML, et al. User per-
ceptions about the adoption and use of ethanol fuel and cookstoves in Maputo, Mozambique. Energy
for Sustainable Development. 2018; 44:97-108. https://doi.org/10.1016/j.esd.2018.03.004

Mulenga MM, Roos A. Assessing the awareness and adoptability of pellet cookstoves for low-income
households in Lusaka, Zambia. Journal of Energy in Southern Africa. 2021; 32(3):52—61. https://doi.
org/10.17159/2413-3051/2021/v32i3a11463

Ochieng CA, Zhang Y, Nyabwa JK, Otieno DI, Spillane C. Household perspectives on cookstove and
fuel stacking: A qualitative study in urban and rural Kenya. Energy for Sustainable Development. 2020;
59:151-9. https://doi.org/10.1016/j.esd.2020.10.002

Ozoh OB, Okwor TJ, Adetona O, Akinkugbe AO, Amadi CE, Esezobor C, et al. Cooking Fuels in
Lagos, Nigeria: Factors Associated with Household Choice of Kerosene or Liquefied Petroleum Gas
(LPG). Int J Environ Res Public Health. 2018; 15(4). Epub 20180331. https://doi.org/10.3390/
ijerph15040641 PMID: 29614713

Perros T, Bittner P, Leary J, Parikh P. Pay-as-you-go LPG: A mixed-methods pilot study in urban
Rwanda. Energy for Sustainable Development. 2021; 65:117-29. https://doi.org/10.1016/j.esd.2021.
10.003

Pilishvili T, Loo JD, Schrag S, Stanistreet D, Christensen B, Yip F, et al. Effectiveness of Six Improved
Cookstoves in Reducing Household Air Pollution and Their Acceptability in Rural Western Kenya.
PLoS One. 2016; 11(11):e0165529. Epub 20161115. https://doi.org/10.1371/journal.pone.0165529
PMID: 27846224

Rubinstein F, Ngahane BHM, Nilsson M, Esong MB, Betang E, Goura AP, et al. Adoption of electricity
for clean cooking in Cameroon: A mixed-methods field evaluation of current cooking practices and
scale-up potential. ENERGY FOR SUSTAINABLE DEVELOPMENT. 2022; 71:118-31. https://doi.
org/10.1016/j.esd.2022.09.010

Saleh S, Sambakunsi H, Makina D, Kumwenda M, Rylance J, Chinouya M, et al. "We threw away the
stones": a mixed method evaluation of a simple cookstove intervention in Malawi. Wellcome Open
Res. 2022; 7:52. Epub 20220610. https://doi.org/10.12688/wellcomeopenres.17544.3 PMID:
35330615

Seguin R, Flax VL, Jagger P. Barriers and facilitators to adoption and use of fuel pellets and improved
cookstoves in urban Rwanda. PLoS One. 2018; 13(10):e0203775. Epub 20181008. https://doi.org/10.
1371/journal.pone.0203775 PMID: 30296300

Shupler M, O’Keefe M, Puzzolo E, Nix E, Anderson de Cuevas R, Mwitari J, et al. Pay-as-you-go lique-
fied petroleum gas supports sustainable clean cooking in Kenyan informal urban settlement during
COVID-19 lockdown. Appl Energy. 2021; 292:116769. hitps://doi.org/10.1016/j.apenergy.2021.
116769 PMID: 34140750

Stanistreet D, Hyseni L, Puzzolo E, Higgerson J, Ronzi S, Anderson de Cuevas R, et al. Barriers and
Facilitators to the Adoption and Sustained Use of Cleaner Fuels in Southwest Cameroon: Situating
’Lay’ Knowledge within Evidence-Based Policy and Practice. Int J Environ Res Public Health. 2019; 16
(23). Epub 20191126. https:/doi.org/10.3390/ijerph 16234702 PMID: 31779156

Sundararaman P, Gandhi A, Frey D, Ekolu AH, lkalany B, Hegde M, et al. Measuring Usage and Adop-
tion of Improved Cookstoves in Ugandan Households using Quantitative and Qualitative Methods.
PROCEEDINGS OF THE SIXTH IEEE GLOBAL HUMANITARIAN TECHNOLOGY CONFERENCE
GHTC 2016; 20162016. p. 136—42.

Tawiah T, Iddrisu S, Gyaase S, Twumasi M, Asante KP, Jack D. The feasibility and acceptability of
clean fuel use among rural households. A pilot study in Central Ghana. J Public Health Afr. 2022; 13
(3):2205. Epub 20220912. https://doi.org/10.4081/jphia.2022.2205 PMID: 36277951

Woolley KE, Bartington SE, Thomas GN, Pope FD, Muhizi A, Mugabe C, et al. Women’s Perceptions
and Attitudes to Household Air Pollution Exposure and Capability to Change Cooking Behaviours in
Urban Rwanda. Sustainability (Switzerland). 2022; 14(3). https://doi.org/10.3390/su14031608

Alam A, Tawale N, Patel A, Dibley MJ, Jadhao S, Raynes-Greenow C. Household Air Pollution Inter-
vention Implications: Findings from Qualitative Studies and a Field Trial of Clean Cookstoves in Two
Rural Villages in India. Int J Environ Res Public Health. 2016; 13(9). Epub 20160909. https://doi.org/
10.3390/ijerph 13090893 PMID: 27618083

Astuti SP, Day R, Emery SB. A successful fuel transition? Regulatory instruments, markets, and social
acceptance in the adoption of modern LPG cooking devices in Indonesia. ENERGY RESEARCH &
SOCIAL SCIENCE. 2019; 58. https://doi.org/10.1016/j.erss.2019.101248

Bhojvaid V, Jeuland M, Kar A, Lewis JJ, Pattanayak SK, Ramanathan N, et al. How do people in rural
India perceive improved stoves and clean fuel? Evidence from Uttar Pradesh and Uttarakhand. Int J
Environ Res Public Health. 2014; 11(2):1341-58. Epub 20140127. https://doi.org/10.3390/
ijerph110201341 PMID: 24473110

PLOS Gilobal Public Health | https://doi.org/10.1371/journal.pgph.0004042  January 7, 2025 18/21


https://doi.org/10.1016/j.esd.2018.03.004
https://doi.org/10.17159/2413-3051/2021/v32i3a11463
https://doi.org/10.17159/2413-3051/2021/v32i3a11463
https://doi.org/10.1016/j.esd.2020.10.002
https://doi.org/10.3390/ijerph15040641
https://doi.org/10.3390/ijerph15040641
http://www.ncbi.nlm.nih.gov/pubmed/29614713
https://doi.org/10.1016/j.esd.2021.10.003
https://doi.org/10.1016/j.esd.2021.10.003
https://doi.org/10.1371/journal.pone.0165529
http://www.ncbi.nlm.nih.gov/pubmed/27846224
https://doi.org/10.1016/j.esd.2022.09.010
https://doi.org/10.1016/j.esd.2022.09.010
https://doi.org/10.12688/wellcomeopenres.17544.3
http://www.ncbi.nlm.nih.gov/pubmed/35330615
https://doi.org/10.1371/journal.pone.0203775
https://doi.org/10.1371/journal.pone.0203775
http://www.ncbi.nlm.nih.gov/pubmed/30296300
https://doi.org/10.1016/j.apenergy.2021.116769
https://doi.org/10.1016/j.apenergy.2021.116769
http://www.ncbi.nlm.nih.gov/pubmed/34140750
https://doi.org/10.3390/ijerph16234702
http://www.ncbi.nlm.nih.gov/pubmed/31779156
https://doi.org/10.4081/jphia.2022.2205
http://www.ncbi.nlm.nih.gov/pubmed/36277951
https://doi.org/10.3390/su14031608
https://doi.org/10.3390/ijerph13090893
https://doi.org/10.3390/ijerph13090893
http://www.ncbi.nlm.nih.gov/pubmed/27618083
https://doi.org/10.1016/j.erss.2019.101248
https://doi.org/10.3390/ijerph110201341
https://doi.org/10.3390/ijerph110201341
http://www.ncbi.nlm.nih.gov/pubmed/24473110
https://doi.org/10.1371/journal.pgph.0004042

PLOS GLOBAL PUBLIC HEALTH

A scoping review on acceptability of improved cook stoves

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

Cabiyo B, Ray |, Levine DI. The refill gap: Clean cooking fuel adoption in rural India. Environmental
Research Letters. 2021; 16(1). https://doi.org/10.1088/1748-9326/abd133

Chanchani D, Oskarsson P. ‘If the gas runs out, we are not going to sleep hungry’: Exploring house-
hold energy choices in India’s critically polluted coal belt. Energy Research and Social Science. 2021;
80. https://doi.org/10.1016/j.erss.2021.102181

Dey B, Ahmed R, Ferdous J, Halim MA, Ul Haque MM. Biomass or LPG? A case study for unraveling
cooking fuel choices and motivations of rural users in Maheshkhali Island, Bangladesh. SUSTAIN-
ABLE FUTURES. 2024; 7. https://doi.org/10.1016/j.sftr.2024.100152

Goswami A, Bandyopadhyay KR, Kumar A. Exploring the nature of rural energy transition in India:
Insights from case studies of eight villages in Bihar. International Journal of Energy Sector Manage-
ment. 2017; 11(3):463-79. https://doi.org/10.1108/IJESM-11-2016-0001

Hing S, Gadgil A. Sensors show long-term dis-adoption of purchased improved cookstoves in rural
India, while surveys miss it entirely. Development Engineering. 2023; 8. https://doi.org/10.1016/].
deveng.2023.100111

Hou B, Wu J, Mi Z, Ma C, Shi X, Liao H. Cooking fuel types and the health effects: A field study in
China. Energy Policy. 2022; 167. https://doi.org/10.1016/j.enpol.2022.113012

Jewitt S, Smallman-Raynor M, K CB, Robinson B, Adhikari P, Evans C, et al. Domesticating cleaner
cookstoves for improved respiratory health: Using approaches from the sanitation sector to explore
the adoption and sustained use of improved cooking technologies in Nepal. Soc Sci Med. 2022;
308:115201. Epub 20220709. https://doi.org/10.1016/j.socscimed.2022.115201 PMID: 35843127.

Khandelwal M, Hill ME, Greenough P, Anthony J, Quill M, Linderman M, et al. Why Have Improved
Cook-Stove Initiatives in India Failed? World Development. 2017; 92:13-27. https://doi.org/10.1016/.
worlddev.2016.11.006

Khushk WA, Fatmi Z, White F, Kadir MM. Health and social impacts of improved stoves on rural
women: a pilot intervention in Sindh, Pakistan. Indoor Air. 2005; 15(5):311-6. https://doi.org/10.1111/].
1600-0668.2005.00367.x PMID: 16108903.

Malakar Y. Studying household decision-making context and cooking fuel transition in rural India.
Energy for Sustainable Development. 2018; 43:68—74. https://doi.org/10.1016/j.esd.2017.12.006

Malakar Y, Day R. Differences in firewood users’ and LPG users’ perceived relationships between
cooking fuels and women’s multidimensional well-being in rural India. Nature Energy. 2020; 5
(12):1022—31. https://doi.org/10.1038/s41560-020-00722-4

Matinga MN, Gill B, Winther T. Rice Cookers, Social Media, and Unruly Women: Disentangling Electri-
city’s Gendered Implications in Rural Nepal. Frontiers in Energy Research. 2019; 6. https://doi.org/10.
3389/fenrg.2018.00140

Mukhopadhyay R, Sambandam S, Pillarisetti A, Jack D, Mukhopadhyay K, Balakrishnan K, et al.
Cooking practices, air quality, and the acceptability of advanced cookstoves in Haryana, India: an
exploratory study to inform large-scale interventions. Glob Health Action. 2012; 5:1-13. Epub
20120905. https://doi.org/10.3402/gha.v5i0.19016 PMID: 22989509

Nguyen TTPT, McLennan S. Lali'an Versus Improved Cook Stoves: How Change Happens in Urban
Households in Timor-Leste. Annals of Anthropological Practice. 2019; 43(2):72-85. https://doi.org/10.
1111/napa.12128

Pandey VL, Chaubal A. Comprehending household cooking energy choice in rural India. BIOMASS &
BIOENERGY. 2011; 35(11):4724-31. https://doi.org/10.1016/j.biombioe.2011.09.020

Paramonova K, Mazancova J, Roubik H. Dis-adoption of small-scale biogas plants in Vietnam: what is
their fate? Environmental science and pollution research international. 2023; 30(1):2329-39. Epub
20221111. https://doi.org/10.1007/s11356-022-24047-9 PMID: 36369438.

Pattanayak SK, Jeuland M, Lewis JJ, Usmani F, Brooks N, Bhojvaid V, et al. Experimental evidence
on promotion of electric and improved biomass cookstoves. Proc Natl Acad SciU S A. 2019; 116
(27):13282—7. Epub 20190522. https://doi.org/10.1073/pnas.1808827116 PMID: 31118284

Rao S, Dahal S, Hadingham S, Kumar P. Dissemination Challenges of Liquefied Petroleum Gas in Rural
India: Perspectives from the Field. SUSTAINABILITY. 2020; 12(6). https://doi.org/10.3390/su12062327

Rasel SM, Siddique AB, Nayon MFS, Suzon MSM, Amin S, Mim SS, et al. Assessment of the associa-
tion between health problems and cooking fuel type, and barriers towards clean cooking among rural
household people in Bangladesh. BMC Public Health. 2024; 24(1):512. Epub 20240219. https://doi.
org/10.1186/s12889-024-17971-7 PMID: 38369457

Raynes-Greenow C, Islam S, Khan J, Tasnim F, Nisha MK, Thornburg J, et al. A Feasibility Study
Assessing Acceptability and Supply Issues of Distributing LPG Cookstoves and Gas Cylinders to
Pregnant Women Living in Rural Bangladesh for Poriborton: The CHANge Trial. Int J Environ Res
Public Health. 2020; 17(3). Epub 20200129. https://doi.org/10.3390/ijerph17030848 PMID: 32013175

PLOS Gilobal Public Health | https://doi.org/10.1371/journal.pgph.0004042  January 7, 2025 19/21


https://doi.org/10.1088/1748-9326/abd133
https://doi.org/10.1016/j.erss.2021.102181
https://doi.org/10.1016/j.sftr.2024.100152
https://doi.org/10.1108/IJESM-11-2016-0001
https://doi.org/10.1016/j.deveng.2023.100111
https://doi.org/10.1016/j.deveng.2023.100111
https://doi.org/10.1016/j.enpol.2022.113012
https://doi.org/10.1016/j.socscimed.2022.115201
http://www.ncbi.nlm.nih.gov/pubmed/35843127
https://doi.org/10.1016/j.worlddev.2016.11.006
https://doi.org/10.1016/j.worlddev.2016.11.006
https://doi.org/10.1111/j.1600-0668.2005.00367.x
https://doi.org/10.1111/j.1600-0668.2005.00367.x
http://www.ncbi.nlm.nih.gov/pubmed/16108903
https://doi.org/10.1016/j.esd.2017.12.006
https://doi.org/10.1038/s41560-020-00722-4
https://doi.org/10.3389/fenrg.2018.00140
https://doi.org/10.3389/fenrg.2018.00140
https://doi.org/10.3402/gha.v5i0.19016
http://www.ncbi.nlm.nih.gov/pubmed/22989509
https://doi.org/10.1111/napa.12128
https://doi.org/10.1111/napa.12128
https://doi.org/10.1016/j.biombioe.2011.09.020
https://doi.org/10.1007/s11356-022-24047-9
http://www.ncbi.nlm.nih.gov/pubmed/36369438
https://doi.org/10.1073/pnas.1808827116
http://www.ncbi.nlm.nih.gov/pubmed/31118284
https://doi.org/10.3390/su12062327
https://doi.org/10.1186/s12889-024-17971-7
https://doi.org/10.1186/s12889-024-17971-7
http://www.ncbi.nlm.nih.gov/pubmed/38369457
https://doi.org/10.3390/ijerph17030848
http://www.ncbi.nlm.nih.gov/pubmed/32013175
https://doi.org/10.1371/journal.pgph.0004042

PLOS GLOBAL PUBLIC HEALTH

A scoping review on acceptability of improved cook stoves

90.

91.

92,

93.

94,

95.

96.

97.

98.

99.

100.

101.

102.

103.

104.

105.

106.

Rhodes EL, Dreibelbis R, Klasen EM, Naithani N, Baliddawa J, Menya D, et al. Behavioral attitudes
and preferences in cooking practices with traditional open-fire stoves in Peru, Nepal, and Kenya: impli-
cations for improved cookstove interventions. Int J Environ Res Public Health. 2014; 11(10):10310—
26. Epub 201410083. https://doi.org/10.3390/ijerph111010310 PMID: 25286166

Robinson BL, Jewitt S, Clifford MJ, Hewitt J. Understanding the current market enablers for Nepal’s
biomass cookstove industry. Development in Practice. 2022; 32(1):52—68. https://doi.org/10.1080/
09614524.2021.1893659

Robinson BLZ. Giving All Energy Stakeholders a Voice: Developing a Theoretical Framework for the
Uptake and Sustained Use of Improved/Clean Biomass Energy Technologies. 2021.
PQDT:50726006.

Rosenbaum J, Derby E, Dutta K. Understanding consumer preference and willingness to pay for
improved cookstoves in Bangladesh. J Health Commun. 2015; 20 Suppl 1:20-7. https://doi.org/10.
1080/10810730.2014.989345 PMID: 25839200.

Thoday K, Benjamin P, Gan M, Puzzolo E. The Mega Conversion Program from Kerosene to LPGi in
Indonesia: lessons learned and recommendations for future clean cooking energy expansion. Energy
Sustain Dev. 2018; 46:71-81. Epub 20180611. https://doi.org/10.1016/j.esd.2018.05.011 PMID:
30333687

Williams NB, Quilliam RS, Campbell B, Ghatani R, Dickie J. Taboos, toilets and biogas: Socio-techni-
cal pathways to acceptance of a sustainable household technology. ENERGY RESEARCH & SOCIAL
SCIENCE. 2022; 86. https://doi.org/10.1016/j.erss.2021.102448

Williams NB, Quilliam RS, Campbell B, Raha D, Baruah DC, Clarke ML, et al. Challenging perceptions
of socio-cultural rejection of a taboo technology: Narratives of imagined transitions to domestic toilet-
linked biogas in India. ENERGY RESEARCH & SOCIAL SCIENCE. 2022; 92. https://doi.org/10.1016/
j-erss.2022.102802

Yasmin I, Akram W, Adeel S, Chandio AA. Non-adoption decision of biogas in rural Pakistan: use of
multinomial logit model. Environmental science and pollution research international. 2022; 29
(35):53884—-905. Epub 20220316. https://doi.org/10.1007/s11356-022-19539-7 PMID: 35296995.

Cabrera-Torres CP, Diaz-Vasquez MA, Diaz-Manchay RJ, Jean-Louis R, Thompson L, Le6n-Jiménez
F. Women’sexperienceswithmixeduseofwoodandgas cookstoves andfuelsinruralLambayeque,Peru.
Revista del Cuerpo Medico Hospital Nacional Almanzor Aguinaga Asenjo. 2020; 13(2):134—40.
https://doi.org/10.35434/rcmhnaaa.2020.132.662

Catalan-Vazquez M, Fernandez-Plata R, Martinez-Brisefio D, Pelcastre-Villafuerte B, Riojas-Rodri-
guez H, Suarez-Gonzélez L, et al. Factors that enable or limit the sustained use of improved fire-
wood cookstoves: Qualitative findings eight years after an intervention in rural Mexico. PLoS One.
2018; 13(2):e0193238. Epub 20180221. https://doi.org/10.1371/journal.pone.0193238 PMID:
29466464

Gutierrez JD, Munoz-Cadena S. Assessing Government Design Practices from a Human-Centered
Perspective: Case Study of an Improved Cookstoves Program in Colombia. DESAFIOS. 2023; 35(1).
https://doi.org/10.12804/revistas.urosario.edu.co/desafios/a.12332

Hartinger SM, Lanata CF, Gil Al, Hattendorf J, Verastegui H, Mausezahl D. Combining interventions:
Improved chimney stoves, kitchen sinks and solar disinfection of drinking water and kitchen clothes to
improve home hygiene in rural Peru. Field Actions Science Report. 2012; 6(1 SPL).

Hollada J, Williams KN, Miele CH, Danz D, Harvey SA, Checkley W. Perceptions of Improved Biomass
and Liquefied Petroleum Gas Stoves in Puno, Peru: Implications for Promoting Sustained and Exclu-
sive Adoption of Clean Cooking Technologies. Int J Environ Res Public Health. 2017; 14(2). Epub
20170213. https://doi.org/10.3390/ijerph14020182 PMID: 28208813

Martinez NN, Mausezahl D, Maria Hartinger S. A cultural perspective on cooking patterns, energy
transfer programmes and determinants of liquefied petroleum gas use in the Andean Peru. ENERGY
FOR SUSTAINABLE DEVELOPMENT. 2020; 57:160—7. https://doi.org/10.1016/j.esd.2020.06.007

Nufio N, Mausezahl D, Hartinger SM, Riley-Powell AR, Verastegui H, Wolf J, et al. Acceptance and
uptake of improved biomass cookstoves in Peru—Learning from system level approaches to transform
large-scale cooking interventions. Energy Research and Social Science. 2023; 97. https://doi.org/10.
1016/j.erss.2023.102958

Priscilla Cabrera-Torres C, Albertina Diaz-Vasquez M, Jeuna Diaz-Manchay R, Victoria S, Jean-Louis
R, Thompson L, et al. Women’s experiences with mixed use of wood and gas cooking stoves and fuels
in rural Lambayeque, Peru. REVISTA DEL CUERPO MEDICO DEL HOSPITAL NACIONAL ALMAN-

ZOR AGUINAGA ASENJO. 2020; 13(2):134—40. https://doi.org/10.35434/rcmhnaaa.2020.132.662

Ravillard P, Chueca E, Weiss M, Levy A, Tolmasquim M, Hallack M. Removing barriers to clean cook-
ing programs in Latin America. Energy for Sustainable Development. 2023; 73:247-62. https://doi.org/
10.1016/j.esd.2023.02.006

PLOS Gilobal Public Health | https://doi.org/10.1371/journal.pgph.0004042  January 7, 2025 20/21


https://doi.org/10.3390/ijerph111010310
http://www.ncbi.nlm.nih.gov/pubmed/25286166
https://doi.org/10.1080/09614524.2021.1893659
https://doi.org/10.1080/09614524.2021.1893659
https://doi.org/10.1080/10810730.2014.989345
https://doi.org/10.1080/10810730.2014.989345
http://www.ncbi.nlm.nih.gov/pubmed/25839200
https://doi.org/10.1016/j.esd.2018.05.011
http://www.ncbi.nlm.nih.gov/pubmed/30333687
https://doi.org/10.1016/j.erss.2021.102448
https://doi.org/10.1016/j.erss.2022.102802
https://doi.org/10.1016/j.erss.2022.102802
https://doi.org/10.1007/s11356-022-19539-7
http://www.ncbi.nlm.nih.gov/pubmed/35296995
https://doi.org/10.35434/rcmhnaaa.2020.132.662
https://doi.org/10.1371/journal.pone.0193238
http://www.ncbi.nlm.nih.gov/pubmed/29466464
https://doi.org/10.12804/revistas.urosario.edu.co/desafios/a.12332
https://doi.org/10.3390/ijerph14020182
http://www.ncbi.nlm.nih.gov/pubmed/28208813
https://doi.org/10.1016/j.esd.2020.06.007
https://doi.org/10.1016/j.erss.2023.102958
https://doi.org/10.1016/j.erss.2023.102958
https://doi.org/10.35434/rcmhnaaa.2020.132.662
https://doi.org/10.1016/j.esd.2023.02.006
https://doi.org/10.1016/j.esd.2023.02.006
https://doi.org/10.1371/journal.pgph.0004042

PLOS GLOBAL PUBLIC HEALTH

A scoping review on acceptability of improved cook stoves

107.

108.

109.

110.

111.

112,

113.

114.
115.

116.

117.

118.

119.

120.

121.

122,

123.

124.

125.

126.

127.

Thompson LM, Hengstermann M, Weinstein JR, Diaz-Artiga A. Adoption of Liquefied Petroleum Gas
Stoves in Guatemala: A Mixed-Methods Study. Ecohealth. 2018; 15(4):745-56. Epub 20180918.
https://doi.org/10.1007/s10393-018-1368-8 PMID: 30229372

Williams KN, Kephart JL, Fandifio-Del-Rio M, Condori L, Koehler K, Moulton LH, et al. Beyond cost:
Exploring fuel choices and the socio-cultural dynamics of liquefied petroleum gas stove adoption in
Peru. Energy Res Soc Sci. 2020; 66. Epub 20200525. https://doi.org/10.1016/j.erss.2020.101591
PMID: 32742936

Malakar Y, Greig C, van de Fliert E. Resistance in rejecting solid fuels: Beyond availability and adop-
tion in the structural dominations of cooking practices in rural India. Energy Research and Social Sci-
ence. 2018; 46:225-35. https://doi.org/10.1016/j.erss.2018.07.025

Government of India. Pradhan Mantri Ujjwala Yojana 2.0. https://pmuy.gov.in (accessed on 26th Octo-
ber 2024). 2024.

Del Rio DDF, Lambe F, Roe J, Matin N, Makuch KE, Osborne M. Do we need better behaved cooks?
Reviewing behavioural change strategies for improving the sustainability and effectiveness of cook-
stove programs. Energy Research & Social Science. 2020; 70:101788.

Taherdoost H. A review of technology acceptance and adoption models and theories. Procedia
manufacturing. 2018; 22:960—7.

Rogers EM, Singhal A, Quinlan MM. Diffusion of innovations. An integrated approach to communica-
tion theory and research: Routledge; 2014. p. 432—48.

WHO. Development of medical device policies. 2011.

WHO. Medical devices: managing the mismatch: an outcome of the priority medical devices project:
World Health Organization; 2010.

Ibe KK, Kollur SP. Challenges towards the adoption and use of sustainable cooking methods: a com-
prehensive review. Sustainable Environment. 2024; 10(1):2362509.

Boston University. Diffusion innovation theory. https://bit.ly/3XG7gFU (accessed on 26th June, 2024).
2022.

Straub ET. Understanding technology adoption: Theory and future directions for informal learning.
Review of educational research. 2009; 79(2):625—49.

Barnett GA, Vishwanath A. Diffusion theories: Logic and role of media. The International Encyclopedia
of Media Effects. 2017:1-14.

Phadke R. Green energy, public engagement, and the politics of scale. Routledge Handbook of Sci-
ence, Technology, and Society: Routledge; 2014. p. 247-67.

Haggett C. Public engagement in planning for renewable energy. Planning for Climate Change: Rout-
ledge; 2009. p. 297-307.

Haggett C. ‘Planning and persuasion’: public engagement in renewable energy decision-making.
Renewable energy and the public: Routledge; 2014. p. 15-27.

Haines A, Smith KR, Anderson D, Epstein PR, McMichael AJ, Roberts |, et al. Policies for accelerating
access to clean energy, improving health, advancing development, and mitigating climate change.
The Lancet. 2007; 370(9594):1264-81. https://doi.org/10.1016/S0140-6736(07)61257-4 PMID:
17868819

Aleluia J, Tharakan P, Chikkatur A, Shrimali G, Chen X. Accelerating a clean energy transition in
Southeast Asia: Role of governments and public policy. Renewable and Sustainable Energy Reviews.
2022; 159:112226.

GenDev Centre for Research and Innovation. Identifying drivers and barriers to sustained adoption of
LPG as clean cooking energy: applying lessons from India’s LPG programme to Nepal and Myanmar.
https://bit.ly/3AbwJh5 (accessed on 27th October 2024). 2020.

Paudel D, Jeuland M, Lohani SP. Cooking-energy transition in Nepal: trend review. Clean Energy.
2021;5(1):1-9.

Ghimire S, Mishra SR, Sharma A, Siweya A, Shrestha N, Adhikari B. Geographic and socio-economic
variation in markers of indoor air pollution in Nepal: evidence from nationally-representative data. BMC
Public Health. 2019; 19(1):195. Epub 2019/02/16. https://doi.org/10.1186/s12889-019-6512-z PMID:
30764804

PLOS Gilobal Public Health | https://doi.org/10.1371/journal.pgph.0004042  January 7, 2025 21/21


https://doi.org/10.1007/s10393-018-1368-8
http://www.ncbi.nlm.nih.gov/pubmed/30229372
https://doi.org/10.1016/j.erss.2020.101591
http://www.ncbi.nlm.nih.gov/pubmed/32742936
https://doi.org/10.1016/j.erss.2018.07.025
https://pmuy.gov.in
https://bit.ly/3XG7gFU
https://doi.org/10.1016/S0140-6736%2807%2961257-4
http://www.ncbi.nlm.nih.gov/pubmed/17868819
https://bit.ly/3AbwJh5
https://doi.org/10.1186/s12889-019-6512-z
http://www.ncbi.nlm.nih.gov/pubmed/30764804
https://doi.org/10.1371/journal.pgph.0004042

