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Abstract  
Exposure to household air pollution from primary cooking with solid fuels such as charcoal and 
wood leads to approximately 3.2 million premature deaths annually. In Ghana, solid fuel use 
contributes significantly to ambient air pollution, accounting for 15% to 42% of PM2.5 in Accra. 
To mitigate this, Ghana launched a branded cylinder recirculation model to provide 50% of the 
population with LPG access by 2030. This began with a 2020 pilot in six districts focusing on 
trading old cylinders for branded ones, and the exchange of empty branded cylinders for filled 
ones. Our study evaluated the experiences and willingness to pay among 2,290 households in 
Obuasi and Yendi. Results showed a high uptake for the 6kg cylinders (58% in Obuasi and 45% 
in Yendi) and 14kg cylinders (33% in Obuasi and 46% in Yendi). A logistic regression analysis 
found that choosing large cylinders and higher education were associated with greater willingness 
to pay for LPG.   
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1. Introduction  
 
Globally, nearly a third of the world’s population (2.1 billion) is exposed to the harmful effects of 
indoor air pollution (WHO, 2025). Exposure to household air pollution (HAP) from primary 
cooking with solid fuels such as charcoal, wood, and crop residue has a critical adverse impact on 
health outcomes (Cao et al., 2021; Hystad et al., 2019; Mocumbi et al., 2019), causing 
approximately 3.2 million premature deaths every year (WHO, 2026). The environmental impacts 
of household solid fuel use are also well established (Weagle et al., 2018; WHO, 2016) – with a 
study in Ghana showing that about 15% to 42% of ambient fine particulate matter (PM2.5) in Accra 
is attributable to the combustion of solid fuels for cooking (Health Effects Institute, 2019). Recent 
estimates suggest that the economic impact of indoor air pollution in a developing country like 
Ghana amounts to approximately USD1.6 billion per annum (WLPGA, 2023). Considering these 
significant health, environmental, and economic impacts of HAP, the past few years have 
witnessed a surge in investments and efforts to promote cleaner alternative fuels such as liquefied 
petroleum gas (LPG). These initiatives are supported by the view that LPG is, from a supply 
perspective, the most scalable solution for clean cooking (Puzzolo et al., 2019). The significant 
potential of LPG cook stoves to reduce the impacts of HAP, decarbonize household energy 
systems, and contribute to achieving multiple developmental objectives, as envisioned in the UN 
Sustainable Developmental Goals (Affairs, 2019), has been a key driver of investments in this 
technology.   
 
Despite the well-documented benefits of cleaner cooking fuels – including reduced risk of 
hypertension (Neupane et al., 2015), acute respiratory infections (Lamichhane et al., 2017),  and 
all-cause mortality (Yu et al., 2020) – the uptake of LPG remains limited in many low-and middle-
income countries. In Ghana for instance, a nationwide survey conducted by the Ghana Statistical 
Service in 2021 indicate only a modest increase in the use of LPG as primary cooking fuel, rising 
from 18% in 2010 to 37% in 2021. The data also showed significant disparities, with urban 
households reporting 51% usage compared to just 15% among rural households (Ghana Statistical 
Service, 2022).  
 
Given the complexity of household fuel choices, a growing body of literature has explored the 
transitional pathways to cleaner fuel adoption. These studies often highlight individual and 
community-level determinants, including socio-demographic factors such as gender, household 
size, age, and educational attainment (Bofah et al., 2022; Karimu et al., 2016; Pope et al., 2018), 
economic constraints like household income (Karimu, 2015; Xie et al., 2019) and technological 
considerations such as stove design and its compatibility with local cooking practices (Osiolo, 
2021). A recent study by Kar et al., 2024, analysed 13 commonly cited socio-economic and 
demographic variables to assess their influence on LPG transition. The authors argued that the 
relative importance of these factors – as either enablers or barriers – varies considerably across 
contexts and transition stages. Notably, the study found that during the initial uptake phase, 
addressing negative perceptions around LPG safety may be more effective than promoting positive 
messaging alone  (Kar et al., 2024). 
 
Ghana’s engagement with LPG promotion dates back to 1989, with the launch of a national 
program aimed at achieving two complementary energy policy goals. In the short-term, the 
program sought to eliminate the flaring of LPG at the Tema Oil Refinery (TOR), which consisted 
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of 70% propane and 30% butane (Global LPG partnership, 2018). In the long term, LPG was 
promoted as clean fuel for cooking, and its adoption was expected to reduce the overdependence 
on wood fuel (Energy, 2021). To encourage uptake, several strategies including the distribution of 
free 5kg and 14.5kg cylinders to households, subsidies, and LPG delivery services were 
implemented (Ahunu, 2015).  
 
Recognizing the importance of LPG distribution models for safety and scalability (Puzzolo et al., 
2019; WLPGA, 2014), Ghana implemented a variant of the branded cylinder recirculation model 
(BCRM) with the participation of major international oil brands such as Shell, Mobil, and Texaco 
(Global LPG partnership, 2018). Following these initiatives, the number of cylinders in circulation 
increased rapidly from 80,000 in1989 to 600,000 in 1997, driving a corresponding increase in the 
national consumption of LPG from 5,267MT to 32,000MT over the same period (Energy, 2021). 
By 2000, nationwide access to LPG increased markedly although the prevalence was higher in 
Accra, the capital city of Ghana (20%) compared to other urban (5%) and rural (0.5%) areas 
(Global LPG partnership, 2018).  
 
However, over time, enforcement of BCRM market rules weakened and cylinder theft increased. 
This led to the emergence of small LPG refill stations and the displacement of BCRM by the 
consumer-controlled cylinder model (CCCM). While CCCM modestly improved LPG penetration 
in urban areas, access remains hindered for rural populations. This challenge persisted despite 
targeted interventions such as the 2013 rural LPG promotion program, which distributed nearly 
150,000 LPG stoves and cylinders to rural households. Yet a recent evaluation of the program 
showed that only 8% of households continued refilling their cylinders after 18 months of the 
program’s implementation (Asante et al., 2018). 
  
To accelerate the transition away from polluting fuels, Ghana’s current LPG promotion policy – 
approved in 2017 – recommends the (re)introduction of BCRM as a key strategy to achieve 50% 
national LPG access by 2030 (Baneseh, 2018; Energy, 2021). The policy outlines a shift in LPG 
distribution from the CCCM to BCRM and assigns primary implementation responsibility to the 
National Petroleum Authority (NPA).  As part of its mandate, the NPA launched a pilot program 
focusing on the consumer-end of the new model. The pilot implementation activities included i) 
voluntary trading of old cylinders for branded ones, and ii) an exchange of empty branded cylinders 
for fully filled ones.  
 
Building on this policy history and the broader literature, this study addresses two central 
questions: (i) How did households respond to the branded cylinder recirculation program? What 
factors predict uptake, and how do these vary across different cylinder types and geographic areas? 
and (ii) What household-level characteristics influence willingness to pay (WTP) for LPG under 
the BCRM? By examining household experiences with LPG adoption under a new distribution 
model, the study aims to inform policy design and implementation by highlighting how satisfaction 
and readiness to engage in clean fuel interventions can help shape outcomes.  
 
We begin by detailing the LPG value chain under the BCRM, followed by the methodology in 
Section 2. Section 3 presents adoption patterns by socio-economic and, for a sub-sample of 
households with branded cylinders, analyzes factors that are associated with WTP. The paper 
concludes with a discussion in Section 4.  
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 1.1 The BCRM value chain   
LPG distribution to the final consumer is mostly organized around two major approaches: the 
consumer-controlled cylinder model (CCCM) and the branded cylinder recirculation model 
(BCRM). Under the CCCM, small refill plants – 768 in operation as of 2023 – are used to refill 
cylinders, with consumers owning the cylinders and assuming responsibility for their maintenance. 
Typically, this model lacks cylinder exchange systems, and has notable safety limitations such as 
the absence of leak testing, detection mechanisms, and check-weighing systems. Unlike many of 
its neighbours in West Africa, Ghana has relied on this model for the past three decades. However, 
high demand concentration in urban areas, and inadequate distribution networks continue to hinder 
the widespread availability and adoption of LPG. In contrast, the BCRM (figure 1), which is often 
regarded as a safer and more efficient alternative when properly implemented, centralizes and 
automates refilling operations to reduce human error, while ensuring regular safety checks. In a 
BCRM system, consumers exchange empty cylinders for pre-filled ones at designated exchange 
points. The empty cylinders are then returned to the bottling plants through LPG marketing 
companies for inspection and minor maintenance. This practice shifts the responsibility of cylinder 
maintenance from consumers to LPG bottling plants. Countries such as Brazil, India, Morocco, 
Turkey, Japan, China, Nicaragua, and Tanzania have successfully implemented BCRM, leading 
to greater LPG penetration (Puzzolo et al., 2019; WLPGA, 2014). 

 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
Figure 1. cylinder recirculation value chain in Ghana  
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2. Materials and Methods  
 
 2.1 Study area 
This study was conducted in two major peri-urban areas of Ghana; Obuasi Municipality and Yendi 
Municipality. The two municipalities were purposively selected based on their distinct economic, 
social, and cultural characteristics. The Obuasi Municipality is in the Ashanti Region and has an 
estimated population of 104,297, comprising 87.8% urban and 12.2% rural. Slightly more than 
half of the municipality’s population is female (50.3%). Compared to the national average 
household size of 3.6, the municipality has a lower average household size of 3.2. Home to one of 
the largest underground gold mines in Ghana, gold mining has a dominant influence in the area 
and tends to be the economic mainstay for the municipality. Other economic activities in the area 
include commerce and agricultural activities such as cocoa, plantain and cassava farming. On the 
other hand, Yendi Municipality is located at the centre of the Eastern Corridor enclave of the 
Northern Region of Ghana. Recent estimates from the 2021 census show that the municipality has 
a total population of 154,421 consisting of 51.7% urban and 48.3% rural (Service, 2021a). Unlike 
the Obuasi area, the average household size in Yendi is 5.3, exceeding the national average by 1.7 
points. Most of the population in the area are engaged in agriculture with maize, yam, rice, and 
soya beans commonly cultivated. In addition to commercial trading, livestock rearing is also 
widespread although it is mostly centred on cattle, sheep, and goat.  
 
The two study areas have documented differences in both LPG infrastructure and consumption 
patterns. During the pilot, the Obuasi Municipality had a total of seven LPG refill stations whereas 
the Yendi municipality had two. Additionally, the number of LPG refill stations as of December 
2022 showed a total of 111 for the Ashanti region compared with 14 stations for the Northern 
region (Authority, 2022). Recent estimates from the 2021 population and housing census also 
showed that the use of LPG as main cooking fuel increased from 21.1% in 2010 to 38.1% in the 
Ashanti region whereas for the Northen region, LPG use increased from 4.8% in 2010 to 10.4% in 
2021(Service, 2022).  
 
 2.2 Study design  
A cross-sectional survey was conducted to explore household experiences with, and willingness 
to pay for LPG under the branded cylinder recirculation model in Obuasi and Yendi. The study 
employed a structured questionnaire and face-to-face interviews with households that had 
previously participated in the cylinder recirculation pilot exercise. 
 
 2.3 sampling  
Based on an earlier survey in Obuasi, which revealed that 67% of households use LPG for primary 
cooking, we applied the Cochran formula to determine the required sample size. 
This formular: 𝑛𝑛 = 𝛼𝛼2(𝑝𝑝)(1−𝑝𝑝)

𝜀𝜀2
,  where n is the sample size, 𝜀𝜀 represents the error margin of 0.02 

percent, 𝛼𝛼 corresponds to a 95% significance level (1.96), and 𝜌𝜌 signifies the prevalence obtained 
from previous studies. Performing these calculations 𝑛𝑛 = 1.962(0.67)(0.33)

0.022
 we obtained 

approximately 2,124 for the study. Given that a total of 27,468 cylinders comprising 25,643 for 
Obuasi and 1,825 for Yendi were allocated for distribution in the pilot areas, we aimed to interview 
1,340 households in Obuasi and 800 households in Yendi. This approach was implemented to 
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ensure that the number of households surveyed was proportional to the number of cylinders 
allocated, thus allowing for a meaningful comparison between the two study areas. 
 
 2.4 Respondent selection  
To evaluate the experiences of households involved in the pilot program, we employed simple 
random sampling to select respondents. This approach allowed us to capture both household 
experiences and the penetration of branded cylinders. Participation was entirely voluntary, and the 
questions were administered to the primary cook in each household.  
 
 2.5 Data collection  
We conducted a household survey from 1st through 25th March 2022. The data collection was led 
by the Kintampo Health Research Centre (KHRC) and assisted by a team from the NPA. A total 
of twelve (12) experienced field workers comprising ten (10) enumerators and two (2) supervisors 
were recruited and trained for the data gathering.  The study questionnaire covered several modules 
including household demographics, participants’ experiences, challenges with the exchange 
model, and demand and supply of LPG. The questionnaire was also designed with Open Data Kits 
and configured in Android-based tablets.  
 
 2.5 Ethical approval  
Approval for this study was obtained from the Kintampo Health Research Centre Institutional 
Ethics Committee (KHRCIEC/2019-05). All the study participants were accordingly consented 
and assured of anonymity and confidentiality regarding their responses.  
 
 2.6 Data analysis 
Data cleaning and analysis were performed using Stata version 18. Adoption was defined as the 
uptake of branded cylinders, following the definition by Ruiz-Mercado et al., (2011). Descriptive 
statistics were used to summarize the data, while logistic regression was used to assess the 
relationship between WTP and specific socio-demographic factors. For household WTP, 
respondents were asked if they would pay for LPG; a “Yes” response was coded as 1 and 0 for 
“No” response. To preserve the ordinal nature of participants’ overall program ratings and assess 
whether these ratings influenced their readiness to recommend the program, an ordinal regression 
was also performed.   
 
3. Results  
 
 3.1 Demographic characteristics of respondents 
Using a sample of 2,124 households comprising 1,330 from Obuasi and 794 from Yendi, this study 
explored household readiness to take up branded cylinders in a cylinder recirculation pilot. Table 
1 summarizes the demographic characteristics of respondents in the two study areas. About 
88.35% and 57.3% of respondents were females in Obuasi and Yendi respectively. In both areas, 
most respondents were married (61.65% in Obuasi 79.47% in Yendi). The results also show that 
a significant proportion of respondents averaging 47.67% and 49.87% were household heads in 
Obuasi and Yendi respectively. Overall, female household heads were fewer. In Obuasi, about 
17.24% respondents were female household heads compared with only 6.03% for Yendi. A 
majority of household heads have regular cash income in Obuasi (94.29%) and in Yendi (89.67%).  
 



 
7 Energy Studies Review Vol 28 (2) 2026                                                                                                       Iddrisu et al  6087 

In terms of educational attainment, most respondents from the Obuasi area reported education up 
to junior high school level (45.41%), followed by those with secondary education (23.76%). This 
contrasts with results from Yendi which had a higher percentage of respondents reporting 
education up to university level (55.04%) followed by another 26.70% with secondary level 
education.  
 
Cooking activities among households were nearly universal – about 99.77% and 97.61% in Obuasi 
and Yendi respectively. In Obuasi, about 70.99% of the household cooking activities were done 
with LPG as the primary fuel followed by those who used charcoal (26.15%). These percentages 
are somewhat comparable to the trend in Yendi where about two-thirds of households reported 
LPG as primary fuel (67.87%), followed by use of charcoal (19.35%).  
 
Table 1. Descriptive statistics of respondents and households 
 

Variable  Obuasi (N=1330) Yendi (N=794) 

     n.     Percent     n.   Percent  

Respondent     

Gender      

           Female  1,175 88.35 455 57.3 

           Male  155 11.65 339 42.7 

Relationship status     

          Married  820 61.65 631 79.47 

          Single  510 38.35 163 20.53 

Respondent is household head     

          No  696 52.33 398 50.13 

          Yes  634 47.67 396 49.87 

Respondent is the main cook     

          Yes  1,190 89.74 517 65.11 

          No  140 10.53 277 34.89 

Educational level     

          No formal education 124 9.32 70 8.82 

          Primary  172 12.93 13 1.64 

          Junior High  604 45.41 59 7.43 

          Senior High  316 23.76 212 26.70 

          University  110 8.27 437 55.04 

          Other  4 0.30 3 0.38 
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Household head characteristics 

Gender      

           Male  576 82.76 374 93.97 

           Female  120 17.24 24 6.03 

Educational level     

          No formal education 54 7.76 65 16.33 

          Primary  55 7.90 6 1.51 

          Junior High  352 50.57 29 7.29 

          Senior High  164 23.56 84 21.11 

          University  64 9.20 211 53.02 

          Other  7 1.01 3 0.75 

HH head has regular cash income     

          Yes  1,254 94.29 712 89.67 

          No  76 5.71 82 10.33 

Household      

Food is cooked in the household     

          Yes  1,327 99.77 775 97.61 

          No  3 0.23 19 2.39 

Primary cook stoves     

          LPG stove 942 70.99 526 67.87 

          Charcoal stove 347 26.15 150 19.35 

          Three-stone stove  34 2.56 50 6.45 

          Electric stove  4 0.30 11 1.42 

          Kerosene stove 0 0 4 0.52 

Cooking location      

          On the veranda (inside main house)  572 43.10 346 44.65 

          In main house: separate room 452 34.06 232 29.94 

          In main house: no separate room 163 12.28 79 10.19 

          Outside house: no separate room 45 3.39 26 3.35 

          Outside main house: open air 94 7.08 90 11.61 

          Other  1 0.08 2 0.26 
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 3.2 Branded Cylinder adoption vs. non-branded cylinder ownership  
Figure 2 illustrates household cylinder ownership by brand type. Across the two study areas, 
households in Obuasi owned an average of 1.6 cylinders while those in Yendi owned 1.3.  In 
Obuasi, 58.0% of respondents opted for 6kg branded cylinders compared with 45.0% in Yendi. 
The proportion of non-branded cylinders owned in Obuasi was 67.4% and 50.0% in Yendi, 
indicating that the 6kg cylinders were the most popular choice overall. Figure 2 additionally shows 
about a third of households in Obuasi (33.0%) and half (50.0%) of those in Yendi preferred the 
14.5kg branded cylinders. This result contrasts sharply with ownership of 3kg cylinders which was 
nearly identical, with 10% in Obuasi and 9% Yendi. In addition to these cylinder types, households 
also reported the use of 12.5kg and 9kg non-branded cylinders, further highlighting the diversity 
in cylinder preferences.   

 

 

Figure 2. Household cylinder preference by size 

 3.3 Household willingness to pay for LPG.  
To evaluate household willingness to pay for LPG, we asked respondents if they would be willing 
to pay for LPG. A “Yes” response was code as 1 and 0 for “No”. Tables 2 and 3 present results 
from a logistic regression analysis of the determinants of willingness to pay (WTP) for LPG, 
focusing on factors such as branded cylinder size and key household sociodemographic 
characteristics. Among the three branded cylinder types, we found that the adoption of 6kg and 
14.5kg cylinders had a robust and significant association with willingness to pay for LPG. The 
respective odds ratios for both study areas suggest that uptake of 6kg cylinders is associated with 
greater likelihoods of WTP – with Yendi showing a stronger association (OR = 8.76, p=0.003) 
compared to (Obuasi: OR= 4.85 p= 0.000). For both areas, the results also show that uptake of 
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14.5kg cylinders has a significant and positive correlation with WTP although the evidence in 
Obuasi shows a slightly stronger association (OR= 3.79, p=0.006) compared with Yendi (OR= 
2.81, p= 0.025).   
 
Table 2. Multivariate logistic regression analysis of willingness to pay for LPG:  Obuasi site.   
                         WTP AOR    95% CI P-value   

 
   Gender  
                      Male  
                      Female  

 
1 
1.08 

 
 
0.41 – 2.85 

 
 
0.874 

 

   Age  
                      18-29 
                      31-30 
                      41-50 
                      51-60 
                      61-90 

 
1 
0.99 
1.18 
0.66 
1.2 

 
 
0.49 – 2.01  
0.51 – 2.70 
0.29 – 1.50  
0.39 – 3.94 

 
 
0.992 
0.694 
0.323 
0.710 

 

   Marital status  
                       Married  
                       Single  

 
1 
0.54 

 
 
0.31 – 0.93 

 
 
0.028* 

 

   Education  
                        No formal education 
                        Basic school 
                        Senior high  
                        Tertiary  

 
1 
2.02 
2.63 
6.62 

 
 
1.03 – 4.07 
1.09 – 6.57 
1.41 – 33.54 

 
 
0.040* 
0.032* 
0.017* 

 

   Respondent is main cook 
                       No  
                       Yes  

 
1 
1.35 

 
 
0.51 – 3.59 

 
 
0.537 

 

   Household size  
                       1-4 members 
                       5 or more persons 

 
1 
0.82 

 
 
0.49 – 1.38 

 
 
0.463 

 

   Regular cash for HH head 
                       No  
                       Yes  

 
1 
1.10 

 
 
0.41 – 2.94 

 
 
0.849 

 

   Branded cylinder uptake  
   3kg  
                       No   
                       Yes  
  6kg 
                       No  
                       Yes  
 14.5kg 
                       No  
                       Yes  
 

 
 
1 
1.67 
 
1 
4.85 
 
1 
3.79 

 
 
 
0.58 – 4.81      
 
 
2.29 – 10.43 
 
 
1.48 – 9.79 
 
 

 
 
 
0.339 
 
 
0.000* 
 
 
0.006* 

 

AOR=adjusted odds ratio; * significance at 1%; ** significance level at 5%; HH=household  
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Across the two study areas, respondents’ higher educational attainment also emerged as an important 
predictor of WTP. The results specifically demonstrate that the odds of WTP for LPG increases as 
household education moves from basic through tertiary education. The effect of education was stronger in 
the Obuasi area, where individuals with tertiary education had an estimated 6.62 times higher likelihood of 
being willing to pay for LPG (p=0.017) compared with those having secondary (OR= 2.63, p=0.032) and 
basic education (OR=2.02, p=0.040). Additionally, higher education in the Yendi area was similarly a 
statistically significant predictor (OR= 2.89, p = 0.020) of WTP among households, although the effect was 
smaller compared to Obuasi, but higher compared to the reference (no education).   

Table 3. Multivariate logistic regression analysis of willingness to pay for LPG: Yendi site  
                            WTP AOR 95% CI P-value   
   Gender  
                      Male  
                      Female  

 
1 
1.79 

 
 
0.73 – 4.42 

 
 
0.201 

 

   Age  
                      18-29 
                      31-30 
                      41-50 
                      51-60 
                      61-90 

 
1 
0.89 
0.49 
0.35 
0.37 

 
 
0.47 – 1.69  
0.22 – 1.10 
0.11 – 1.11  
0.09 – 1.53 

 
 
0.725 
0.085*** 
0.075*** 
0.174 

 

   Marital status  
                       Married  
                       Single  

 
1 
1.74 

 
 
0.70 – 4.34 

 
 
0.229 

 

   Education  
                        No formal education   
                        Basic school 
                        Senior high  
                        Tertiary  

 
1 
1.02 
0.88 
2.89 

 
 
0.41 – 2.59 
0.40 – 1.94 
1.18 – 7.08 

 
 
0.951 
0.764 
0.020** 

 

   Respondent is main cook 
                       No  
                       Yes  

 
1 
0.89 

 
 
0.36 – 2.24 

 
 
0.811 

 

   Household size  
                       1-4 members  
                       5 or more persons 

 
 
0.55 

 
 
0.29 – 1.03 

 
 
0.064*** 

 

   Regular cash for HH head 
                       No  
                       Yes  

 
1 
2.09 

 
 
1.02 – 4.29 

 
 
0.044** 

 

   Branded cylinder uptake  
   3kg  
                      No  
                      Yes  
   6kg 
                      No  
                      Yes  
 
  14.5kg 
                      No  
                      Yes  

 
 
1 
4.20 
 
1 
8.76 
 
 
1 
2.81 

 
 
 
0.51 – 34.72 
 
 
2.08 – 36.87 
 
 
 
1.14 – 6.95 
 

 
 
 
0.182 
 
 
0.003* 
 
 
 
0.025* 

 

 
AOR=adjusted odds ratio; * significance at 1%; **significance at 5%; *** significance at 10%; HH = household  
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 3.4 The Likelihood of recommending BCRM based on satisfaction ratings  
Table 4a examines the likelihood of respondents recommending BCRM based on their satisfaction 
with the pilot. The outcome variable has three categories: I will not recommend BCRM, neutral, 
and I will recommend BCRM. The results indicate that higher satisfaction ratings greatly increase 
the likelihood of recommending the program. Specifically, we find that a one-unit increase in 
satisfaction ratings increases the odds of being in a higher category (e.g., I will recommend or 
neutral) compared to a lower category (e.g., I will not recommend) by factor of 4.74 (p=0.000). 
Additionally in table 4b, the marginal effect of satisfaction ratings on the probability of being in 
the category ‘I will not recommend BCRM’ was negative (-0.053), implying that a unit increase in 
satisfaction ratings decreases the odds of respondents being in this category by 5.3 percentage 
points, all else being equal. This finding underscores that higher ratings for the pilot program 
substantially reduce the likelihood of participants refusing to recommend the BCRM program.  
Apart from household membership which exhibited borderline significance on ratings at the 5% 
alpha level, other variables like age, household income, and educational attainment did not 
significantly affect participant recommendation probabilities for the program. 
 

Table 4a. Generalized Ordered Logit Results 

Variable  Odds  95% CI p-value 

Rating  4.74 2.73, 8.22 0.000 

Respondent age  1.02 0.78, 1.33 0.902 

Monthly HH income 1.20 0.87, 1.65 0.267 

Educational level 0.93 0.63, 1.36 0.696 

HH membership size  0.57 0.32, 1.01 0.055 

HH head gender  0.20 0.07, 0.63 0.006 

 

Table 4b. Marginal effects of independent variables  

Variable  I will not recommend  Neutral  I will recommend  

Ratings  -0.053 (p = 0.000) -0.163 (p = 0.000) 0.215 (p = 0.000) 

Respondent age  -0.001 (p = 0.902) -0.002 (p = 0.902) 0.002 (p = 0.902) 

Monthly HH income -0.006 (p = 0.282) -0.019 (p = 0.266) 0.025 (p = 0.266) 

Educational level 0.003 (p = 0.697) 0.008 (p = 0.696) -0.11 (p = 0.696) 

HH membership size  0.019 (p = 0.075) 0.059 (p = 0.054) -0.078 (p = 0.053) 

HH head gender  0.054 (p = 0.014) 0.008 (p = 0.840) -0.062 (p = 0.207) 
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4. Discussion  
 
The LPG market in Ghana is primarily structured around two key distribution models: a consumer-
controlled cylinder model and a branded cylinder recirculation model. In response to a series of 
LPG explosions and the increasing need to expand access to clean cooking fuels, Ghana has 
increasingly shifted toward adopting the latter. This study explored household readiness to 
transition to branded cylinders for cleaner cooking, as well as user experiences in two peri urban 
areas of Ghana, where a national cylinder recirculation program was piloted. The findings suggest 
high uptake for the branded cylinders, with most households preferring 6kg and 14kg cylinders. 
This result aligns with a recent study that identified the same cylinder sizes as popular among 
exclusive and primary users of LPG in Ghana (Shupler et al., 2021). Further to the perceived value 
that might be associated with these favoured cylinder types, it is conceivable that several 
combinations of factors may have contributed to shaping household cylinder preferences. While it 
is for instance likely that households with limited cash in hand would consider the adoption of 6kg 
ideal, wealthier households and those with frequent cooking activities might require a large 
cylinder size – which, compared to a smaller cylinder (like 3kg), could offer long use period, and 
reduce the need for frequent exchanges under a recirculation model.  
 
Among several factors that were examined in relation to WTP for LPG, we found decisive 
evidence on the role of educational attainment as a key predictor of WTP. In both study areas, 
respondents’ higher education was significantly associated with an increased WTP for LPG, 
although in the Obuasi area, the likelihood of household WTP increased as education levels moved 
from basic through to tertiary levels. This finding is consistent with previous studies(Abdullah & 
Jeanty, 2011; Osiolo, 2017; Pope et al., 2018; Xie et al., 2019) which collectively demonstrate that 
education has significant and positive impact on WTP. Educational attainment may have positive 
ramifications such as providing individuals with knowledge, increased awareness about clean 
cooking benefits, and a sense of environmental responsibility. 
 
Contrary to some studies like (Abdullah & Jeanty, 2011; Chindarkar et al., 2021; Kabyanga et al., 
2018) which reported gender as an important determinant of WTP, our findings showed no effect 
of respondent gender and role as the main cook on WTP. This variation could be attributed to 
factors such as distinct cultural norms and attitudes towards gender roles in different contexts. 
Also, because most of our respondents were not identified as household heads, it is probable that 
many primary cooks may have faced challenges expressing their WTP due to the lack of decision-
making authority.  
 
For a few other variables such as relationship status, we found that this factor had varied 
statistically significant associations across the two study areas. In Obuasi for instance, we observed 
that being single is negatively linked to WTP for LPG, implying that respondents who are in a 
relationship are more willing to pay for LPG compared to the single. A likely explanation for this 
result is that people in larger households can contribute or pool their resources together to finance 
household expenditures like LPG. In Yendi, the odds ratio for household heads with regular cash 
income (OR=2.09, p=0.044) provides indicative evidence about a positive relationship between 
being willing to pay for LPG and regular cash income. This result is comparable to a wide variety 
of published works which regard household income as a key driver of clean cooking adoption and 
LPG use for clean cooking (Abdullah & Jeanty, 2011; Osiolo, 2017; Xie et al., 2019).  
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Moreover, our findings underscore the significance of prioritizing user experience and satisfaction 
to increase the acceptance of clean cooking technologies like LPG. The marginal effects analysis 
reveals that user satisfaction with the program played a crucial role in influencing respondents’ 
likelihood of recommending it – compared with demographic factors like age, household income, 
and education. This insight is particularly valuable for program designers and may serve as a key 
strategy for promoting the widespread adoption of LPG. 
 
5. Conclusion  
 
This study examined household readiness to adopt branded cylinders for clean cooking in a 
national cylinder recirculation pilot program. Among a sample of households who responded 
positively to a question on WTP for LPG, we additionally investigated the potential factors that 
may affect WTP using a logistic regression model. Overall, the findings highlighted high adoption 
rates for the branded cylinders across the two study areas. While uptake for 3kg cylinders was 
quite low, a high percentage of households preferred a 6kg cylinder followed by the 14.5kg. For 
these two most preferred cylinders, our analysis showed that their adoption is strongly associated 
with greater likelihoods of households being willing to pay for LPG. While the findings also 
identified higher educational attainment as an important factor that is significantly associated with 
an increased WTP in both areas, we further observed for the Obuasi area that the likelihood of 
household WTP increased as education levels moved from basic through to tertiary levels. Except 
for relationship status which is negatively correlated with WTP in the Obuasi area, the evidence 
for five-member households and those where there is regular cash income for the head suggests 
positive and statistically significant associations in Yendi.  
 
6. Study Limitation  
 
Our results have a major limitation which needs to be acknowledged. Although several methods 
such as contingency valuation can be used to elicit consumers’ WTP for goods or any given 
service, our study fell short of providing empirical estimates of how much households would be 
willing to pay for LPG. This information would have been especially valuable to guide policy 
considerations aiming to incentivize continued use of clean cooking by vulnerable populations and 
low-income households. Thus, future research focused on estimating how much households will 
be willing to pay for LPG in a cylinder recirculation market structure will be useful additions to 
the literature. 
 
7. Policy Recommendations 
 
The results of this study demonstrate a strong potential of the BCRM to drive rapid growth in LPG 
adoption. However, achieving a community-wide adoption of LPG and its exclusive use for 
cooking would require the implementation of several multi-level energy policies and strategies. 
Key success factors in the context of Ghana include a user-friendly BCRM design, targeted 
consumer education, a robust safety and standards enforcement framework, and the introduction 
of targeted subsidies and microcredit payment systems designed to support low-income 
households. Given the significant influence of educational attainment on willingness to pay for 
LPG as revealed by this study, public awareness campaigns on clean cooking should prioritize 
dispelling negative perceptions about LPG safety. Equally important is highlighting its broader 
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health, environmental, and time saving benefits. Such education has the potential not only to 
discourage use of solid fuels for cooking but also to promote a sustained adoption of LPG for clean 
cooking. While households will have the flexibility under the BCRM to switch between different 
cylinder sizes, tailored consumer education should address the implications of specific cylinder 
size preferences and the ability to pay for the full exchange price. 
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Appendix 1. Abbreviations  
 
Acronym  Full meaning  

BCRM  Branded cylinder recirculation model  

CCCM Consumer-controlled cylinder model 

LPG Liquified petroleum gas  

NPA  National Petroleum Authority  

OR  Odds ratio  

TOR Tema Oil Refinery 

WTP Willingness to pay  

 
 


