


FACTORS SHAPING THE ADOPTION OF LPG FOR COOKING IN URBAN TANZANIA: EVIDENCE FROM GEITA MUNICIPAL


Abstract
The global shift towards sustainable energy systems positions the adoption of Liquefied Petroleum Gas (LPG) as a critical objective. However, a significant disparity exists between these international efforts and the persistent dominance of traditional biomass fuels, such as firewood and charcoal, in Tanzanian households. This study examines the socio-economic determinants of LPG adoption for cooking in urban Tanzania, focusing on Kalangalala Ward, Geita Municipal Council. Grounded in the framework of UN Sustainable Development Goal 7, the research seeks to identify pathways to affordable and clean energy access. Employing a mixed-methods approach, data were collected from 87 respondents including households, food vendors, and key informants through structured questionnaires, interviews, and observation. A logistic regression analysis identified several factors with a statistically significant positive influence on LPG adoption (p < 0.05): higher household income, greater awareness of LPG benefits, advanced education levels, positive attitudes towards LPG, and the availability of suppliers. Conversely, major adoption barriers included the high initial cost, ongoing refill expenses, safety concerns, and cultural preferences for traditional fuels. Notably, proximity to a refilling station (within 1 km for all respondents) was not a significant factor (p > 0.05). The study concludes that while awareness of LPG's benefits is high, financial barriers are the primary constraint. It is recommended that policymakers and stakeholders develop strategies to lower the upfront and recurrent costs of LPG to foster its consistent use and support a sustainable energy transition in the region
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Introduction
 Adoption of Liquefied Petroleum Gas (LPG) has been considered globally as a crucial step in accomplishing sustainable energy transitions. Sustainable Development Goal (SDG) goal 7 of the United Nation (UN) places a strong emphasis on making sure that everyone has access to modern, reliable, affordable, and dependable energy (United Nation, 2015). Adoption of LPG is essential in lowering dependency on traditional biomass, which still accounts for over 2.4 billion people globally who uses firewood and charcoal (WHO, 2022). According to Lee et al. (2020) and WHO (2022 ) estimates that almost 3 billion people worldwide rely on polluting fuels such as wood, coal, crop waste, animal dung, or charcoal paired with inefficient stoves for cooking and heating. This dependence adds to indoor air pollution, which is estimated to cause more than 3.8 million deaths each year globally (Tripathi and Sutaria, 2023).
In Latin America, Brazil and Mexico have implemented comprehensive LPG subsidy programs, ensuring affordability and accessibility (Troncoso and Soares da Silva, 2017). The Global LPG Partnership (GLPGP) continues to support governments in developing robust LPG ecosystems, highlighting the health, environmental, and gender equity benefits of switching to LPG (Chen, 2023).
Nearly 80% of Sub-Saharan African households cook with firewood or charcoal, which contributes to deforestation, degraded soil, and serious health hazards (IEA, 2022). For example, Senegal has used financial incentives and public awareness campaigns to boost adoption rates, and Ghana's Cylinder Recirculation Model (CRM) seeks to encourage LPG usage by establishing a safer, standardized supply chain (IEA, 2022).

According to the Tanzania Household Budget Survey (HBS) of 2017-18 the main source of energy for cooking in Tanzania Mainland is firewood (60.9%) followed by charcoal (28.8%), industrial gas (3.2%), Electricity (2.1%), paraffin (1.3%) and solar (1.1% of households). Use of firewood as the main source of energy for cooking is more common in Rural Areas (84.8% of households) than in Urban Areas (17.4%). Furthermore, according HBS 2017-18 increased earnings, urbanization, and easier access to supply chains have all contributed to the increased use of LPG in cities like Dar es Salaam and Arusha. To make LPG goods more inexpensive, the Tanzanian government has made subsidy and lowered import taxes on LPG cylinders (EWURA, 2023).
According to Kamwela (2021) private sector participation in provision of LPG cylinders in rural and urban areas has increased its availability, with companies like Oryx, Mihan, Orange, lake and Taifa Gas have expanding LPG distribution networks. However, challenges on the uses of LPG is persisting due to small number of households which are using LPG in rural areas while LPG adoption is higher in urban areas, many peri-urban and rural households struggle with affordability, lack of infrastructure, and limited awareness of the benefits of LPG compared to traditional fuels (Ngunguru and Lema, 2020).
Geita Municipal Council, including, where charcoal and firewood account for 98% of household energy use, while LPG adoption is as low as 0.1% (NBS, 2019). This heavy reliance contributes to severe indoor air pollution, linked to respiratory diseases and over 3.2 million deaths globally per year (WHO, 2022). Additionally, the growing population and urban expansion in Geita Town have increased energy demands, exacerbating the environmental impact, especially through deforestation driven by fuelwood harvesting (Geita Regional Commissioner’s Office, 2022). Although Liquefied Petroleum Gas (LPG) offers a cleaner, more efficient cooking alternative, its adoption remains minimal due to challenges such as high upfront costs, traditional preferences, fear of accident, price fluctuations, and limited public awareness (EWURA, 2022).
The magnitude of this issue extends beyond health and environmental concerns to social and economic dimensions. Economically, households relying on firewood and charcoal often spend a substantial portion of their income on fuel, limiting funds for other essential needs (Clean Cooking Alliance, 2022). Socially, women and children are disproportionately affected, as they are mainly responsible for fuel collection and cooking, which exposes them to health risks and restricts their education and income-generating opportunities (Ubaid et al., 2021). 
Despite government policies and donor-led efforts to promote LPG, existing literature such as by Msuya and Mwakaje (2023) tends to focus on rural energy access and overlooks localized urban contexts like. There remains a clear research gap in understanding how socio-economic factors such as income, education, and infrastructure influence LPG adoption in smaller urban settings. This gap is reinforced by studies in Dodoma and Kinondoni by Ndunguru and Lema (2020) as well as Sulley et al. (2023) that stress the need for broader urban research.



 
Methods
The study used cross-sectional research design to thoroughly investigate the factors shaping the adoption of LPG for cooking in urban Tanzania Evidence from Geita Municipal. The cross-section design was chosen because allow collection of data at a single point in time, this design ensure the efficient data collection without prolonged observation. It facilitates the analysis of multiple variables, which is crucial for understanding the factors influencing market outlet selection. The cross-sectional method ensured that the study addressed its objectives while maintaining high external validity and timely completion.

The research took place in the Geita Municipal of Tanzania specifically in Kalangalala Ward. Geita Region is located in the northwestern part of Tanzania and is known for its mining activities, primarily involving gold extraction. The Municipal had a unique socio-economic landscape where the adoption of Liquefied Petroleum Gas (LPG) could have significantly impacted cooking practices that traditionally relied on biomass. Kalangalala Ward was selected due to its lower level of LPG adoption, largely attributed to a high dependence on firewood and charcoal.
[bookmark: _Hlk211075014]The study focused individual households and food venders, engaged on Geita Municipal primary Kalangalanga ward specifically, it targeted households and food vendors who use LPG foe cooking food for client and family members. This age range is significant as it encompasses individuals transitioning into adulthood and making crucial decisions about their livelihoods and career paths. The study involves 95 households and food vendors from Geita Municipal especially Kalangalanga ward that presented on table (1).
[bookmark: _Toc207001067]Table 1: Respondent composition 
	Category 
	Sample size

	Households 
	63

	Food venders 
	24

	Total
	87


Source: Study Construction, 2025

The study used simple random sampling to select household’s food vendors to represent the entire population. The population obtained from one location in Kalangalanga ward. The simple randomly were selected from households and food vendors. This method ensured that each group had an equal chance of being chosen and reduced any bias in the selection process.

The data was mainly gathered through a structured interview. Structured interviews were conducted with selected cooked food vendors and household respondents using structured questionnaires for quantitative data. The questionnaires included closed-ended questions that assessed demographic information, frequency of LPG usage, and cost implications. Semi-structured interviews were also conducted for qualitative data with key informants, including local government officials, LPG suppliers, and policymakers. Key informant interviews provided broader perspectives on market dynamics and policy implications related to LPG.
In this study, we used the logistic regression model to analyse the factors that influence the influencing the adoption of LPG in the study area. We chose this model because the dependent variable involves binary base on adoption status of LPG (1 = Adopted, 0 = Not adopted). Since each 1 = represents adopted and 0 = represent Note adopted, the LR model is suitable for this analysis.

The study utilized LR model to estimate the probability of individual household to adopt or Not adopt LPG β relative to a reference category based on a set of explanatory variables. 

[bookmark: _Hlk211076579]Y=β0​+β1​X1​+β2​X2​+β3​X3​+β4​X4​+β5​X5​+β6​X6​​+ε
Where:
· Y = Adoption of LPG
· β₀ = Constant (intercept)
· β₁ to β6 = Coefficients of the independent variables
· ε = Error term
This study analyses how demographic and social factors influence adoption of LPG among individual household in Geita Municipal specifically in   Kalangalala Ward 
The variables in the study are specified in Table 2:
Table 2: Summary of Variables and Their Descriptions for Adoption of LPG
	SN
	Variable Name
	Description
	Type
	Expected Influence

	1
	Adoption status
	Dependent variable indicating (1 = Adopted, 0 = Not adopted)
	Categorical
	N/A

	2
	Household income
	1 = High income, 0 = Low income
	Binary (0/1)
	Larger groups may have more bargaining power and better access to markets

	3
	Education level
	1 = Secondary or higher, 0 = Primary or none
	Binary (0/1)
	Longer distances may reduce the likelihood of selecting certain outlets

	4
	Availability of LPG suppliers
	1 = Available, 0 = Not available
	Binary (0/1)
	Groups with access to information are likelier to make informed and optimal market outlet choices.

	5
	Proximity to LPG station
	1 = Near, 0 = Far
	Binary (0/1)
	Larger production volumes may lead to preferences for larger, formal market outlets like wholesalers.

	6
	Attitudes to LPG usage
	1 = Positive, 0 = Negative
	Binary (0/1)
	Having market experience may lead to better-informed market outlet choices.

	7
	Awareness of LPG benefits
	1 = Aware, 0 = Unaware
	Binary (0/1)
	A more educated leader may have better access to information and decision-making capabilities, which can influence the choice of market outlets.


Source: Study Construction, 2025
Data analysis and findings 
Descriptive statistics were calculated to provide a clear demographic overview, including percentage and frequency distributions. These statistics lay the groundwork for understanding the characteristics of the Individual Household in the study and explain how these demographic factors may influence their Adoption of LPG. The results are presented in Table 3: -
[bookmark: _Hlk211078295]Table 3: Demographic characteristics of respondents in Kalangalala Ward
	    Variable
	Frequency 
	Percent

	
	Gender                                                                                                            
Female
	
59
	
67.8

	
	Male
	28
	32.2

	
	Total
	87
	100.0

	    Age

	
	18-25 years
	10
	11.5

	
	25 - 50 years
	76
	87.4

	
	above 50 years
	1
	1.1

	
	Total
	87
	100.0

	    Education level

	
	Primary
	17
	19.5

	
	Secondary
	43
	49.4

	
	college/university
	27
	31.0

	
	Total
	87
	100.0

	    Household size/number of customer

	
	1 - 3 members
	34
	39.1

	
	4 - 6 members
	25
	28.7

	
	6- 8 members
	4
	4.6

	
	above 20 members
	24
	27.6

	
	Total
	87
	100.0

	    Occupation

	
	Business
	60
	69.0

	
	Farming
	8
	9.2

	
	employment formal
	19
	21.8

	
	Total
	87
	100.0

	    Monthly income

	
	below 500,000
	47
	54.0

	
	5000,000 - 1,000,000
	22
	25.3

	
	1,000,000 - 2,000,000
	17
	19.5

	
	above 2,000,000
	1
	1.1

	
	Total
	87
	100.0


Source: Survey findings, 2025
Table 3 Indicate gender, majority of respondents 59 (67.1%) were female, and 28 (32%) were male because most of household in Geita Municipal Council the female is responsible for the cooking specifically using LPG. This implies that LPG implementers from household and food venders were having more female. This provides the evidence that the female respondents are the ones who tend to participate more on cooking activities, comparing to the male respondents which are low comparing to the female respondents in the study area. Also observed on various studies Yasmin and Grundmann (2020) emphasize that women’s involvement is critical for successful clean cooking transitions. Subsidies for gender access significantly influence LPG adoption in rural Tanzania (Jamaldin, 2025).
Regarding Age Reveal 76 (87.4%) aged between 25- 50 years, followed by 10 (11.5%) aged between 18-25 with very few 1 (1%) aged above 50 years. This implies household and food venders were in an age group of economically productive. This age group is typically characterized by greater adaptability and resilience as they seek convenient and efficient cooking methods supported by Johnson et al. (2019) reported similar age distributions in rural African households where younger adults drive energy transitions. Also Sharma and Rahman (2025) noted that multigenerational households often face internal conflicts over cooking fuel choices, affecting adoption rates. 
Level of education reveal that majority of respondents 43 (49.4%) were secondary, followed by 27 (31.0%) were college/university and 17 (19.5%) were primary (Table 3). This implies that majority of respondents at the study area are educated and tend to understand more about the need of LPG and its importance. supported by Rahut (2019) found education to be a key driver for clean cooking adoption in East Africa, where higher education increased awareness and acceptance of LPG. Ndunguru and Lema (2021) highlighted education and household expenditure (income) are significant factors affecting LPG adoption.
Household size indicate that most majority (39.1%) were ranging from 1-3 members, (28.7%) were with members ranging from 4-6 member of household, (27.6%) were with members ranging from above 20-food venders and (4.6%) were with members ranging from 6-8 members. This indicate that there is difference use of LPG according to the size of the household and they differ on food vender in terms of the client. Households with a small size tend to adopt LPG easily while food venders those who have a high size and a high number of clients, tend to use LPG as its different from those who have a low size and low client don’t adopt easily. supported by Dongzagla and Adams (2022).
Regarding occupation reveal that 60 (69.0%) respondents deal with business, followed with 19 (21.8%) based on formal employment, and with very few 8 (9.2%) deal with farming activities. This indicate that business owners tend to implement LPG in order to save the time on their activities so as to meet the intended goals according to the plan. Shupler et al. (2024) documented that informal food businesses actively seek LPG adoption to meet operational needs and comply with health regulations, supporting the positive association between occupation and LPG use. Ismail et al. (2022) also narrated that workers tend to save time for cooking, and people who have a good job tend to adopt the LPG compared to those with no occupation.
Household income indicates that out of 87 respondents about 47 (54.0%) earn below 500,000 followed by 22 (25.3%), followed by 17 (19.5%) and very few 1 (1.1%). This implies that those household and food venders possess the high income they tend to implement LPG than those people who have low income. On study area indicated that most of respondent they earn below 500,000 that give challenge of affordability to get initial cost and refill cost, often opting for cheaper but harmful traditional fuels. These findings, supported by Karimu et al. (2022), urban households with better socio-economic and demographic factors tend to be more likely to adopt the LPG as the main cooking fuel, with variation on response rates based on income. This means that the higher income household they tend to use LPG for their cooking compared to those with low income. Also, Jamaldin (2025) stated higher household income is positively associated with the adoption and use of liquefied petroleum gas (LPG) for cooking in many low- and middle-income countries
Table 4: Logistic Regression Results for Factors Influence the Adoption of LPG Uses
	Factors
	Β
	S.E.
	Wald
	Df
	p-value
	Exp(β)
	C.I. for 95% EXP(β)

	
	
	
	
	
	
	
	Lower
	Upper

	Awareness
	4.131
	1.518
	7.409
	1
	0.006
	62.256
	3.179
	1219.311

	Proximity
	-0.976
	1.134
	0.741
	1
	0.389
	0.377
	0.041
	3.48

	Attitude
	-2.011
	0.936
	4.622
	1
	0.032
	0.134
	0.021
	0.837

	Availability
	-3.337
	1.567
	4.533
	1
	0.033
	0.036
	0.002
	0.767

	Income
	4.173
	1.595
	6.843
	1
	0.009
	64.941
	2.847
	1481.092

	education level
	2.735
	1.402
	3.805
	1
	0.005
	15.413
	0.987
	240.671

	Constant
	1.028
	0.41
	6.277
	1
	0.012
	2.794
	 
	 

	Nagelkerke R-Square = 0.459


Source: Study findings, 2025
In this study, we use the LR model to analyse the factors influencing the Adoption of LPG in the study area. The factors considered in the study are The variables used were, awareness of LPG benefits, proximity to refill station, attitude towards LPG uses, availability of LPG suppliers, income, and education level. The result in Table 4 shows that the data from 87 respondents were analyzed. The likelihood ratio (LR) chi-square [LR Chi2(5)] value is 32.600. A significant LR chi-square test indicates that the proposed model is better than the null model (i.e., a model without any independent variable) in predicting the outcome variable. Furthermore, the LR chi-square test p-value = 0.0000 is less than 0.05, it means that the independent variables predict the outcome variable.
[bookmark: _Hlk207130934]The model explained 45.9% of the variance in adoption (Nagelkerke R² = 0.459), indicating a moderate explanatory power. Results showed that awareness (β = 4.131, p = 0.006, OR = 62.256) and income (β = 4.173, p = 0.009, OR = 64.941) were strong positive predictors of LPG adoption, suggesting that households with higher awareness and income were over 60 times more likely to adopt LPG compared to their counterparts. Education level (β = 2.735, p = 0.005, OR = 15.413) was significant, indicating a tendency for more educated households to adopt LPG. On the other hand, attitude (β = -2.011, p = 0.032, OR = 0.134) and availability (β = -3.337, p = 0.033, OR = 0.036) had less significant effects, implying that unfavorable perceptions significantly reduced the likelihood of adoption while availability is also influenced by other factors. Proximity (β = -0.976, p = 0.389, OR = 0.377) was not statistically significant, suggesting that distance to suppliers did not play a major role. The findings highlight that adoption of LPG is primarily facilitated by awareness, income, and education, while negative attitudes and limited availability serve as key barriers.
[bookmark: _Toc208433495]Awareness of LPG benefits
[bookmark: _Hlk206308251]Awareness of LPG benefits show that the odd ratio (OR) awareness of LPG benefits 62.256 (95% CI: 3.176-1219.311), which is statistically significant (P=0.006) times 4.131 more likelihood to influence adoption of LPG in Kalangalala Ward. This implies that the awareness of LPG benefit to the households and food vender’s influences adoption of LPG in the study area, with an odds ratio (OR) of 62.256 and a statistically significant p-value of 0.006. This suggests that awareness of households and food venders is more likely to influence HH and Food vendor adopt the LPG because they understand the importance and benefits of the LPG. These findings supported by Kumar et al. (2020) LPG adoption is strongly associated with attending awareness campaigns on clean cooking benefits, awareness campaigns on clean cooking benefits are strongly associated with LPG adoption in rural poor households in India, while easy availability of biomass and concerns about safety reduce adoption.
[bookmark: _Toc208433496]Proximity to refilling station 
Proximity to refill cost indicate that odd ratio (OR) proximity to refilling station 0.377 (95% CI: 0.041-3.480), which is not statistically significant (P=0.389) times -976 less likelihood to influence adoption of LPG in Kalangalala Ward. This implies that the proximity to refilling station to the households and food vendors does not influences adoption of LPG in the ward, with an odds ratio (OR) of 0.377 and not statistically significant with p-value of 0.389. This suggests that proximity to refilling station to the households and food venders is not influencing the adoption of LPG because the issue of proximity is not determined on the context of refilling because the LPG suppliers are available in Kalangalala Ward. This dedicate that the proximity to refilling station to the household and food venders is not likelihood to influence household to adopt the LPG. Supported by Adjei-Mantey et al. (2021) Research in Ghana demonstrates that greater distance to LPG refilling stations significantly reduces both the likelihood of households adopting LPG and the frequency of its use. Households closer to refilling stations are more likely to choose LPG as their primary cooking fuel, and use it more frequently. Policy interventions that reduce travel distance and associated costs for refilling LPG cylinders are shown to increase adoption rates and usage frequency. Both subjective (self-reported) and objective (geolocational) measures of distance confirm this negative relationship between distance and LPG use. 
[bookmark: _Toc208433497]Attitude to LPG uses
[bookmark: _Hlk206309253]The result show that the odd ratio (OR) attitude towards LPG uses 0.134 (95% CI: 0.021-0.837), which is statistically significant (P=0.036) times -2.011 less likelihood to influence adoption of LPG in Kalangalala Ward. This implies that the attitude of LPG uses to the households and food vendor’s influences adoption of LPG in the study area, with an odds ratio (OR) of 0.134 and a statistically significant p-value of 0.036. This suggests that attitude to LPG uses of households and food venders is more likely to achieve the adoption of LPG. This dedicate that the attitude to LPG uses is less likelihood to influence household to adopt the LPG because the emotional of household members and food vendors if is positive they tend to influence the adoption of LPG. adoption of LPG for cooking in urban areas of Malawi is influenced by attitude, perceived behavior control, and personal norms, with cost playing a moderate role (Sandula and Awopone (2023)  
[bookmark: _Toc208433498]Availability of LPG supplier’s 
[bookmark: _Toc208433688]The result from Table 4, show that the odd ratio (OR) availability of LPG supplier’s 0.036 (95% CI: 0.002-0.767), which is statistically significant (P=0.033) times -3.337 less likelihood to influence adoption of LPG in Kalangalala Ward. This implies that the availability of LPG suppliers to the households and food vendor’s influences adoption of LPG in the study area, with an odds ratio (OR) of 0.036 and a statistically significant p-value of 0.033. This suggests that availability of LPG suppliers to households and food vendors is less likely to achieve the adoption of LPG. These findings suggest that the availability of LPG supplier’s is less likelihood to influence household to adopt the LPG because the availability of LPG suppliers help the household and food vendors to get access of refill station easily although may or may not influence depending on other factors like income. Improving supply chain management, better regulatory frameworks, and enhanced monitoring mechanisms are necessary to prevent recurrent shortages of 3-kg LPG cylinders in Indonesia (Prithvirajan and Mathirajan, 2022) 

[bookmark: _Toc208433500]Household income
The result from Table 4, shows that the odds ratio (OR) Household income 64.941 (95% CI: 2.847-1481.092), which is statistically significant (P=0.009), is 4.173 times more likely to influence the adoption of LPG in Kalangalala Ward. This implies that the income of the households and food vendors influences the adoption of LPG in the area, with an odds ratio (OR) of 64.941 and a statistically significant p-value of 0.009. This suggests that income of households and food vendors is more likely to achieve the adoption of LPG, because the income of household members and food venders of Kalangalala those who earn above 50000 are expected to adopt LPG than those who earn below 500,000. Similar findings were reported by Mbaka et al. (2019) in Kenya, where income level was found to be a strong determinant of clean energy adoption. Likewise, Zheng and Gong (202) in China highlighted that income had a direct influence on clean cooking fuel usage, especially in peri-urban communities. Also, study conducted by Ndunguru and Lema (2021) adoption of LPG in Kinondoni Municipality, was influenced by factors such as household income, awareness, and fuel availability, with education and household expenditure being significant factors.
[bookmark: _Toc208433501]Education level
[bookmark: _Hlk206310378][bookmark: _Toc207229340][bookmark: _Toc208433502][bookmark: _Toc206485681][bookmark: _Toc206127108][bookmark: _Toc206128986][bookmark: _Toc207001371][bookmark: _Toc207430993]The result show that the odd ratio (OR) education level 15.413 (95% CI: 0.987-240.671), which is statistically significant (P=0.051) times 4.173 more likelihood to influence adoption of LPG on Kalangalala Ward. This implies that the education level to the households and food vendor’s influences adoption of LPG in the study area, with an odds ratio (OR) of 15.413 and a statistically significant p-value of 0.005. This suggests that education level of households and food venders is more likely to achieve the adoption of LPG. This dedicate that the education level is more likelihood to influence household to adopt the LPG because the education level of household members and food venders they have secondary education, so they understand the importance of LPG and its importance that why education tend to be more likelihood to the adoption of LPG. Increasing a woman's education levels increases her likelihood of adopting LPG, the cleanest fuel option available, and potentially impacts the adoption of green technology (Jamaldin 2025). The study of Gould and Urpelainen (2019) found that education strongly predicts LPG adoption in India, but does not lead to positive attitudes towards clean cooking fuels. Also, a study by Guta (2020) in Ethiopia found that households headed by educated individuals were significantly more likely to adopt LPG, primarily due to better awareness of its benefits. 
[bookmark: _GoBack]
Conclusion and Recommendations
The study revealed that several factors influenced households adopt LPG. Awareness of the benefits of LPG plays a key role, as households who understand the advantages of LPG are more likely to consider it as a cooking fuel. Household income also affects adoption, since LPG requires an initial investment and continue refill cost that families with low income find difficult to afford. The availability of LPG suppliers is another important factor, as easy access to refill points encourages continued use of LPG. However, negative attitudes, including fear of accidents and limited knowledge about safe handling, prevent some households from switching from traditional fuels, highlighting the importance of education and awareness programs.
. Recommendations
To improve adoption, the government through Ministry of Energy under REA to continue the programs of subsides and selling LPG cylinder at low initial cost of 17,000/= that make LPG more affordable and accessible, especially for low-income households. Policies to be enacted in partnership with LPG suppliers to stabilize and reduce the cost of refill so as to enable continue use of LPG, which will prevent households from reverting to charcoal or firewood due to high costs. Also to continue promoting awareness campaigns about the benefits of LPG in schools, college and general public (during community meeting, market area, bus terminal and minadani) in the area can further encourage adoption.
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