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Abstract
Background: Globally, about 2.9 billion persons, the majority of whom are from low and middle-income
countries, depend on poorly combusted biomass and coal for cooking and heating. Using poorly
combusted fuels have negative implication on people’s health and quality of life. In Ghana, only about
two out of ten households use clean fuels for cooking. Predictive models of associated factors of clean
cooking fuels in Ghana are rare.

Objective: The study assessed the factors that in�uence Ghanaian households’ use of clean fuels. In this
paper, we de�ne electricity, LPG, and natural gas as clean cooking fuels, and kerosene, coal, lignite,
charcoal, wood, straw/shrubs/grass, and agricultural crop as dirty cooking fuels.

Methods: The study used the data of the cross-sectional demographic and health surveys conducted in
2014. Logistic regression was used to perform bivariate and multivariable analysis. We adjusted for the
study designed and the household sampling weights.

Results: We found that the following factors were associated with a higher odd of a Ghanaian household
to use clean fuels for cooking: rich households, male-headed households, households’ headed by persons
between 24years and 55 years, households with heads that were currently married or never married,
households with heads that have attained at least a primary level education, households with less than
eight members, households with at least two women, and households in Western, Central, Greater Accra,
Volta, Eastern, Ashanti, Brong Ahafo, Upper East region. We further found that place of residence
interacted with the relationship between study covariates and the uptake of clean cooking fuels.

Conclusion: In view of these �ndings, we recommend: a national effort to subsidize and make LPG and
the stoves that burn it affordable; education on e�cient and sustainable consumption must be intensi�ed
and incorporated in the basic school’s curriculum to ensure the future generation are more health-
conscious; creation of multiple LPG re�lling outlets in all the regions in Ghana.

Background
Home cooking, an essential activity that primarily promotes human health and growth, is facilitated by
the combustion of fuel. The type of fuel used in cooking can either support or obstruct its primary
purpose. Fuels that are bene�cial to human health, preferably, should undergo complete combustion
process [1]. Globally, about 2.9 billion persons, the majority of whom are from low and middle-income
countries, depend on poorly combusted biomass and coal for cooking and heating [2]. In Ghana, it is
estimated that about eight out of ten households rely on biomass for cooking and heating [2]. These fuel
types emit health destructive pollutants such as carbon dioxide, carbon monoxide, benzene, butadiene,
nitrogen oxides, formaldehyde, polynuclear aromatic hydrocarbons, and �ne particulate matter [3, 4].

Prolonged exposure to smoke from poorly combusted fuels is associated with high morbidity and
mortality among the aged, adults, and children [1, 2, 5]. About 4 million persons, 54% of whom are women
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and children, lose their lives annually from using poorly combusted fuels [2]. Incomplete combusted
products can adversely affect household air quality, resulting in a myriad of adverse health effects such
as pneumonia and bronchitis in children [1, 5], chronic obstructive cardio-pulmonary disease, cancer, and
poor pregnancy outcomes such as low birth weight and neonatal deaths among women [1]. Given the
negative effects the use of biomass fuels have on people’s health and environment, the International
Energy Agency, the United Nations (UN),  the World Health Organization (WHO) and other international
bodies are advocating for the use of  clean cooking solutions in the interest of promoting good human
health and environment sustainability [2].

Despite the progress made by governments, non-governmental organizations, and energy advocates to
use clean fuels to meet household energy needs, the current estimate suggests that 4 out of 10 people
worldwide do not have access to clean cooking energy sources [2]. Sub-Sahara Africa (SSA) has the
largest clean cooking energy access de�cit with only about 14% of its population having access.
Although Ghana’s estimate of 25% of the population having access to clean cooking energy sources is
higher than the SSA average [2], it is undesirable and puts Ghana in a lagging  position towards achieving
the SDG 7 of universal adoption of clean cooking energy by 2030.  

Studies have investigated the factors that explain household access, adoption and use of clean fuels
across the globe [6-11]. These studies have identi�ed the following as associated factors of uptake of
clean cooking fuels and technologies: gender, marital status, household size and age of household head
as well as socioeconomic factors including but not limited to household wealth status, level of education,
place of residence (urban/rural), market development, programme and regulatory mechanisms
signi�cantly in�uence the access, adoption and use of clean cooking fuels among households in Asia,
Latin America and Africa. In Ghana, Armah et al [11] conducted a study using DHS datasets from 31 sub-
Sharan African countries including Ghana. Their paper, though included the same dataset we used for our
study, is different in several ways. They created a new variable from merging household wealth and
household head education level and treated it as one variable in the model. Given the cross-country
nature of their study, their model excluded the region of residence and gave little attention to local
context. Despite the similarity of factors across sub-Saharan Africa, a context-speci�c investigation to
examine associated factors of clean cooking fuels in Ghana is imperative for national policy formulation
and implementation. Given the gap in the literature, our study aimed to build a model of associated
factors of uptake of clean cooking fuels in Ghana.

Methods
Design

The 2014 Ghana Demographic and Health Surveys (GDHS) data was collected in line with a cross-
sectional survey design [12].The survey employed two-stage probability sampling, strati�ed by urban and
rural areas of the ten administrative regions of Ghana [12]. The sampling frame for the survey was based
on the updated sampling frame from the 2010 Ghana Population and Housing Census [12]. The �rst
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stage of the probability sampling involved the selection of enumeration areas (EAs), which was strati�ed
by place of residence [12]. A total of 427 EAs were selected, 216 in urban areas and 211 in rural areas
[12]. The second stage of the probability sampling involved the systematic sampling of households [12].
The implementers of the survey undertook a household-listing operation in all the selected EAs from
January through March 2014, and households to be included in the survey were systematically selected
from the list [12]. Approximately 30 households were selected from each EA to constitute the total sample
size of 12,831 households [12].

Data collection

Trained enumerators collected the data from early September to mid-December 2014 using paper-based
questionnaires [12]. The selected sample size for the 2014 GDHS was 12,831 households, of which
12,010 were occupied [12]. Out of the occupied households, 11,835 were successfully reached, resulting
in a 99% response rate [12]. In the GDHS, household heads provided information on their demographic
characteristics and household characteristics such as household population and composition, housing
structure, household assets, access to basic utilities, sources of drinking water, water treatment practices,
access to sanitation facilities, and type of fuel used for cooking [12].

Study sample

The unit of analysis is households, and the dataset contains 11,835 households. The data were weighted
using the household weight variable in the dataset. A sample of 513 households indicated that they
cooked no food in the house, so they were excluded from further analyses. Therefore, the analytic
weighted sample is 11,322.

Variables

Outcome variable:

In the dataset, the household head was asked to select the main source of fuel for cooking in the
household from the following categories: electricity, LPG, natural gas, kerosene, coal, lignite, charcoal,
wood, straw/shrubs/grass, and agricultural crop. Electricity, LPG, and natural gas was de�ned in our
study as clean cooking fuels and all other sources of fuels as dirty fuels. Additional �le shows the
proportion of households using each of the fuel types for cooking in Ghana (See Additional �le 1).

Covariates:

Ten sociodemographic characteristics variables were selected as potential covariates based on literature
and availability of the variables in the DHS household datasets. Marital status was recoded as follows:
never in union (as never married), married and living with partner (as currently married), widowed,
divorced, and no longer living together/separated (as formally married). Age of household head was
recoded as follows: 15-24 years, 25-34 years, 35-44 years, 45-54 years, and 55+ years. Household size
was recoded as follows: 1 member, 2 members, 3 members, 4-5 members, 6-7 members, and 8+
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members. Number of women or men in the household variables were recoded as follows: none, 1
woman/man, 2+ women/men. The household head’s education and region of residence variable were
used as available in the dataset and their categories are presented in the result tables. For the bivariate
and multivariable analysis, household wealth was dichotomized as follows: poor (poorest, poorer, and
middle) and rich (richer and richest). Household wealth index was already estimated and reported in the
DHS data. This was created using household characteristics (source of drinking water, type of toilet,
sharing of toilet facilities, main material for roof, and walls and �oor materials amongst other household
characteristics) and household possessions and assets (ownership of television, radio, vehicle, bicycles,
motorcycles, watch, agricultural land, farm animals/livestock, and bank account amongst others). DHS
used a principal component analysis (PCA) to assign weights to each asset in each household and
cumulative score were calculated from the assigned weights. Households were ranked according to the
cumulative scores from the household assets. The cumulative percentage distribution of the wealth score
was estimated and the wealth score values that corresponded to the four cut point values of the quintiles
(20th, 40th, 60th, and 80th percentiles) were determined. Households with values less than or equal to the
20th percentile score were assigned poorest, those greater 20% but less than or equal to 40th % were
assigned poorer, those greater than the 40th % and less than or equal to the 60th % score were assigned
middle, greater than the 60th % and less than or equal to the 80th % score were assigned richer and the
richest household were those with scores greater than the 80th percentile score. Wealth index was thus
ranked into quintiles: poorest, poorer, middle, richer, and richest [13].

Analytic procedure

We used STATA version 14 for the data analyses. Summary statistics, bivariate, and multivariate
analyses were performed using logistic regression technique. After the bivariate analyses, we checked the
interaction effect of urban-rural on the relationship of the covariates and the outcome variable. Following
interaction effect results, we build separate models for rural sample, urban sample, and the full sample.
We performed speci�city and sensitivity analyses on the three models using Area under the ROC curve
(AUROC). The analysis accounted for sampling design (cluster, strata) and household weights using the
‘svy’ command in a default mode. The Area under the ROC curve was performed on unweighed samples
given that ROC doesn’t work with population weights in STATA (see Additional �le 2). Before performing
the multivariable analyses, we check the assumption of multicollinearity and no violations were observed.
The variance in�ation factors of the covariates are all less than 2 (see Additional �le 3), which are far less
than the cut of points of 10 [14]. All variables were included in the model so long as they were not
collinear with each other.

Results
Sample Characteristics

In the dataset, 3040 (26.9%) households were using clean fuels for cooking. Majority of the households
were headed by males (64.9%). Most of the household heads were currently married (62.9%). The
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summary statistics for the remaining study variables are reported in Table 1.

Table 1: Summary statistics of study variables
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Variables n(%)
clean cooking fuels  
Using 3040 (26.9)
Not using 8282 (73.1)
Sex of  household head (HH)  
Male 7347 (64.9)
Female 3975 (35.1)
Age of HH  
15-24 772 (6.8)
25-34 2707 (23.9)
35-44 2721 (24.0)
45-54 2165 (19.1)
55+ 2954 (26.1)
Missing 3
Marital status of HH  
Never married 1618 (14.3)
Currently married 7123 (62.9)
Ever married 2576 (22.8)
Missing 5
The education level of HH  
None 2540 (22.4)
Primary 1547 (13.7)
Middle/JSS/JHS 4416 (39.0)
Secondary and above 2818 (24.9)
Missing 2
Size of HH  
1 2528 (22.3)
2 1828 (16.1)
3 1721 (15.2)
4-5 2976 (26.3)
6-7 1574 (13.9)
8+ 694 (6.1)
Number of women (15-49) in HH  
0 3852 (34.0)
1 5862 (51.8)
2+ 1609 (14.2)
Number of men (15-49) in HH  
0 7815 (69.0)
1 2868 (25.3)
2+ 639 (5.6)
Household wealth  
Poorest 1585 (14.0)
Poorer 2149 (19.0)
Middle 2494 (22.0)
Richer 2503 (22.1)
Richest 2590 (22.9)
Urban/rural residence  
Urban 6161 (54.4)
Rural 5161 (45.6)
Region  
Western 1229 (10.9)
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Central 1150 (10.2)
Greater Accra 2343 (20.7)
Volta 991 (8.8)
Eastern 1230 (10.9)
Ashanti 2049 (18.1)
Brong Ahafo 979 (8.6)
Northern 721 (6.4)
Upper East 372 (3.3)
Upper West 259 (2.3)
HH: Household Head

 

Association between the outcome variable and the covariates

Results from the bivariate analysis revealed that sex, age, marital status, and education of HH, size of
household, number of men in the household, household wealth, locality of residence, and region of
residence were statistically signi�cantly associated with the use of clean cooking fuels. Also, the place of
residence (rural/urban) modi�es the relationship between uptake of clean cooking fuels and the study
covariates.

Table 2: Associated factors of uptake of clean cooking fuels and urban/rural interaction effect
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    Urban/Rural interaction effect
  OR [95% CI of OR] Adjusted Wald χ2 test
Sex of HH (Ref: Female)   F(3, 405) = 84.4, p ≤ 0.01
Male 1.39 [1.21, 1.59]  
Age of HH (Ref: 55+)   F(9, 399) = 34.87, p ≤ 0.01
15-24 3.59 [3.01, 4.29]  
25-34 2.46 [2.01, 3.00]  
35-44 1.65 [1.36, 2.00]  
45-54 2.79 [2.20, 3.54]  
Marital status of HH (Ref: Ever married)   F(5, 403) = 72.15, p ≤ 0.01
Currently married 1.85 [1.54, 2.22]  
Never married / never lived together 5.37 [4.43, 6.52]  
Education of HH (ref: No education)   F(7, 401) = 106.25, p ≤ 0.01
Primary 2.82 [2.00, 3.97]  
Middle/JHS/JSS 8.41 [6.42, 11.01]  
Secondary/SSS/SHS/Higher 37.93 [28.43, 50.62]  
Size of HH (ref: 8+ members)   F(11, 397) = 24.38, p ≤ 0.01
1 member 7.04 [4.75, 10.43]  
2 members 4.92 [3.12, 7.75]  
3 members 4.46 [3.02, 6.57]  
4-5 members 3.23 [2.11, 4.94]  
6-7 members 2.01 [1.29, 3.15]  
Number of women in HH (ref: None)   F(5, 403) = 33.24, p ≤ 0.01
1 woman 0.99 [0.86, 1.12]  
2+ women 0.73 [0.58, 0.91]  
Number of men in HH (ref: none)   F(5, 403) = 39.65, p ≤ 0.01
1 man 1.25 [1.12, 1.40]  
2+ men 0.72 [0.56, 0.94]  
Wealth status of HH (Ref: Poor)   F(3, 405) = 220.85, p ≤ 0.01
Rich 34.98 [26.61, 45.99]  
Region (ref: Northern)   F(19, 389) = 20.89, p ≤ 0.01
Western 10.17 [5.20, 19.91] -
Central 8.37 [4.24, 16.55] -
Greater Accra 34.60 [17.99, 66.54] -
Volta 5.36 [2.66, 10.77] -
Eastern 5.64 [2.82, 11.29] -
Ashanti 12.38 [6.54, 23.42] -
Brong Ahafo 4.42 [2.17, 9.01] -
Upper East 1.89 [0.93, 3.86] -
Upper West 1.93 [0.68, 5.47] -
Place of residence (ref: rural)   -
Urban 6.63 [4.92, 8.93] -
     
Strata  20  
Primary sampling units 427  
Observations 11362  
Population size 11315  
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Predictive model of clean cooking fuels

Figure 1 presents the results for the AUROC of rural, urban, and full samples. It shows an area under the
ROC curve of 93.4%, 86.6%, and 92.1% for the rural, urban, and the full samples, respectively. These
results indicate a good predictive ability of the �tted models to predict uptake of clean cooking fuels.

In the multivariate model for the full sample, the following factors were associated with an uptake of
clean cooking fuels among Ghanaian households: male-headed households, households’ headed by
persons between 24 years and 44 years, households with heads that were currently married or never
married, households with heads that have attained at least a primary level education, households with
less than eight members, households with at least two women, rich households, and households in
Western, Central, Greater Accra, Volta, Eastern, Ashanti, Brong Ahafo, Upper East region. Few differences
exist between the urban and rural populations in terms of the predictors of clean cooking fuel uptake. The
number of women in the household and the gender of household head were signi�cant predictors of
uptake of clean cooking fuels in the urban sample but not in the rural sample. Details of the odd ratio
estimates of each covariate in the model with its corresponding 95% con�dence intervals are reported in
Table 3.

Table 3: Adjusted Model of clean cooking fuels: rural, urban, and full sample (weighted)
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  Rural sample Urban sample Full Sample
  AOR [95% CI of AOR]
Sex of HH (Ref: Female)      
Male 0.95 [0.59, 1.53] 1.34 [1.07, 1.69] 1.25 [1.01, 1.54]
Age of HH (Ref: 55+)      
15-24 2.50 [1.44, 4.35] 1.45 [1.06, 1.98] 1.67 [1.27, 2.19]
25-34 1.49 [0.91, 2.43] 1.48 [1.14, 1.91] 1.49 [1.19, 1.86]
35-44 1.09 [0.61, 1.96] 1.44 [1.11, 1.87] 1.37 [1.09, 1.72]
45-54 1.11 [0.57, 2.17] 0.99 [0.58, 1.68] 1.03 [0.68, 1.56]
Marital status of HH (Ref: Ever married)      
Currently married 1.32 [0.75, 2.30] 1.54 [1.16, 2.03] 1.49 [1.16, 1.92]
Never married / never lived together 1.47 [0.63, 3.44] 1.74 [1.24, 2.44] 1.66 [1.20, 2.30]
Education of HH (ref: No education)      
Primary 0.80 [0.41, 1.58] 1.79 [1.18, 2.71] 1.45 [1.02, 2.06]
Middle/JHS/JSS 1.99 [1.15, 3.44] 2.72 [1.93, 3.84] 2.46 [1.82, 3.32]
Secondary/SSS/SHS/Higher 5.37 [3.05, 9.47] 7.71 [5.36, 11.09] 6.94 [5.11, 9.43]
Size of HH (ref: 8+ members)      
1 member 30.78 [3.95, 240.17] 3.39 [1.77, 6.49] 4.47 [2.56, 7.81]
2 members 13.84 [1.62, 118.43] 2.52 [1.32, 4.80] 3.00 [1.71, 5.25]
3 members 23.62 [3.02, 184.76] 1.94 [1.07, 3.52] 2.72 [1.63, 4.55]
4-5 members 11.70 [1.52, 89.77] 1.27 [0.67, 2.41] 1.64 [0.96, 2.83]
6-7 members 10.15 [1.28, 80.40] 0.94 [0.50, 1.78] 1.26 [0.73, 2.19]
Number of women in HH (ref: None)      
1 woman 0.86 [0.49, 1.49] 1.18 [0.91, 1.51] 1.11 [0.88, 1.39]
2+ women 1.18 [0.52, 2.66] 1.54 [1.02, 2.32] 1.47 [1.02, 2.12]
Number of men in HH (ref: none)      
1 man 0.91 [0.59, 1.40] 0.97 [0.78, 1.20] 0.96 [0.80, 1.16]
2+ men 1.39 [0.60, 3.21] 1.07 [0.71, 1.63] 1.10 [0.76, 1.58]
Wealth status of HH (Ref: Poor)      
Rich 16.46 [11.02, 24.58] 17.61 [11.68, 26.57] 16.91 [12.89, 22.19]
Region (ref: Northern)      
Western 5.99 [2.20, 16.34] 3.48 [1.57, 7.73] 4.03 [2.12, 7.68]
Central 5.98 [2.30, 15.56] 3.35 [1.42, 7.92] 3.96 [2.05, 7.64]
Greater Accra 9.20 [3.96, 21.41] 5.88 [2.83, 12.23] 6.53 [3.61, 11.82]
Volta 6.16 [2.35, 16.13] 3.55 [1.63, 7.75] 4.16 [2.21, 7.84]
Eastern 3.54 [1.38, 9.12] 2.26 [1.02, 4.99] 2.51 [1.33, 4.76]
Ashanti 5.34 [2.34, 12.18] 3.41 [1.62, 7.17] 3.76 [2.09, 6.79]
Brong Ahafo 2.30 [0.92, 5.77] 3.01 [1.30, 6.97] 2.92 [1.50, 5.69]
Upper East 2.16 [0.74, 6.28] 3.69 [1.50, 9.10] 2.90 [1.49, 5.62]
Upper West 3.91 [0.98, 15.62] 1.04 [0.46, 2.35] 1.82 [0.68, 4.84]
Place of residence (Ref: Rural)      
Urban     1.01 [0.78, 1.31]
       
Strata  10 10 20
Primary sampling units 211 216 427
Observations 5731 5631 11362
Population size 5161 6155 11315
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Discussion
The study sets out to do further analysis of the 2014 DHS data to build a predictive model of factors
associated with uptake of clean fuels for cooking in Ghanaian households.

The �ndings reveal that less than a third of Ghanaian households were using clean fuels for cooking. A
decade ago, the proportion of households that had access to LPG was estimated to be 18% [15]. Our
result show that Ghana’s progress regarding access to clean cooking fuels has been slow (26.9%). Since
the early 1990, the government of Ghana has implemented Lique�ed Petroleum Gas (LPG) program to
encourage households to use (LPG) for cooking as a better alternative to the commonly used traditional
biomass fuels [16]. The program has mainly undertaken safety awareness campaign, local production of
cylinder and its accessories and increase LPG accessibility to the population by distributing free LPG gas
cylinders [16]. The LPG cylinder distribution was further intensi�ed in 2013. The objective of these
programs is to ensure 50% of Ghanaian households depend on LPG for their cooking energy needs by
2015 [17], 2020 (revised timeline) [15], and 2030 (new timeline) [18]. The revision of the timelines was due
to the failure of government to meet its target. Given the current estimate and the slow adoption rate for
clean cooking solutions, it will be prudent for the government of Ghana to review and evaluate the LPG
promotion programs.

The households’ use of clean cooking fuels were also found to be positively associated with certain
household head demographic factors, household characteristics, place and region of residence. To begin
with, male-headed households were more likely to use clean fuels for cooking compared to female-
headed households. Men have more economic advantage in most Ghanaian communities. This
advantage positions men to purchase clean fuels that are generally considered expensive in Ghana. Even
though some studies present similar results, others present contrary �ndings. For example, one study
conducted in South Asia found that female-headed households were more likely to use clean cooking
fuels [19, 20]. The authors mentioned the ability of clean cooking fuels to reduce the drudgery associated
with cooking as a major in�uential factor for its adoption, hence the use by female-head households.

Again, households headed by persons between 24 years and 44 years were observed to have a higher odd
of using clean cooking fuels. Conventionally, persons within this age group belong to the active working-
age population, granting them easier access to economic opportunities. Therefore, these individuals are
more likely to afford the usage of clean cooking fuels. Additionally, persons above 55 years may �nd it
di�cult and inconvenient to adopt clean fuels for cooking because they perhaps belong to a generation
that predominantly relied on solid fuels for cooking [21]. Other scholars also explain that the tendency to
experiment and to adopt e�cient modern technologies and behaviour may be a contributing factor for
the adoptions and use of clean cooking fuels among the younger generation [22].

Furthermore, we found that households with currently married or never-married individuals were more
likely to use clean cooking fuels. In today’s Ghana, it is trendy for couples to rely on LPG and electricity for
cooking. Also, anecdotal evidence suggests that couples may be more likely to use clean cooking fuels
because of its convenience. Even though undocumented in the literature, it is prudent to argue that
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households with never-married heads were more likely to use clean cooking fuels due to its convenience
and the high tendency of reducing exertion often associated with traditional cooking methods.

Moreover, we found education, one of the most frequently studied variables as another key contributing
factor in�uencing adoption and use of clean cooking fuels among households. This is because the
educated household head is more informed on the environmental and health bene�ts of cleaner cooking
fuels which in�uence its adoption and use. One scholar in a similar study opined that educated
household heads in urban communities are more inclined to use clean fuels [6].  In addition, it is
instructive to reason that educated household heads may have more access to economically viable
opportunities than their uneducated counterparts. This economic advantage provides educated
households with high-income levels to purchase clean fuels which are relatively expensive but convenient
to use.  

Besides, the study revealed that household’s with less than eight members have a higher likelihood of
using clean cooking fuels. We attribute this phenomenon to the reduction in the �nancial burden in
smaller households than larger households. Large households in Ghana are most often dominated by
dependent individuals. The high demand for cooking energy uses due to the family size and the
challenge of limited resources create the situation of treating the adoption and use of clean cooking fuels
which are most often expensive as a periphery or less of a household need due to prevailing household
welfare status. Other studies con�rms this �nding [23-25].

We also found that households with at least two women had a higher likelihood of using clean fuels. In
Ghana, cooking activities are mostly a preserve of adult female household members. This exposes them,
(especially women without clean cooking methods) to chronic obstructive cardio-pulmonary diseases
(COPD) such as bronchitis, lung cancer, asthma etc than their counterparts who adopt and use clean
fuels.  We argue that in an attempt to avert the physical drain and negative health implications
associated with the burning of solid biomass for cooking, households with 2 or more adult females are
more likely to combine �nancial resources to adopt clean fuels which is more convenient, timesaving and
healthy.  Findings from a study conducted by some authors concur with this observation [25].

Furthermore, rich households were more likely to use clean fuels compared to poor households. The
adoption and use of cooking fuels like other graded commodities are highly in�uenced by the purchasing
power of the household. The �nding agrees with the Energy Ladder Theory that explains the direct
relationship between rise in household income and the adoption of clean cooking energy sources [26].
The mean annual non-food and housing expenditure for households in Ghana is GHC 4,682 [27].
Averagely, 14.5kg of LPG which is about GHC 80/USD 13.8 (GHC 960/USD 166 annually), representing
about 21% of annual non-food-and-housing expenditure should su�ce to meet a household’s cooking
and heating need. The average annual gross income for poor households is GHC 18,191, which is 2.5
times lower than that of the rich households (GHC 44, 933) [27]. This means, allocating one-�fth of non-
food-and-housing expenditure to clean cooking fuel will be much easier for the rich households than the



Page 14/19

poor. Again, apart from the ability to purchase clean fuels, the luxury and prestige attached with the
adoption and use of clean fuels could explain why rich households associate with it [24]. 

We investigated whether regional variations in�uenced the likelihood of a Ghanaian household to use
climate-friendly and health-promoting fuels for cooking. The study observed that households within some
political administrations in Ghana had a higher probability of using improved cooking methods than
others. For example, we observed that households in the Greater Accra, Ashanti, Brong Ahafo, Central,
Western and Eastern regions were more likely to use clean fuels than traditional biomass. Possible
explanation for this observation can be attributed to the urbanized nature of these regions. Greater Accra
region, for example, is the political head and administrative region of Ghana. It is the most urbanized
region with about 87.4% of its population living in urban centres with access to viable economic and
political resources for an improved standard of living [28]. This implies that households within these
regions are more likely to utilize the available economic and political advantage to adopt or adapt
climate-friendly and health-promoting fuels for cooking than their counterparts in the other rural regions
of the country. Moreover, there is easy access to clean cooking fuels in the urban regions than the rural
regions [29]. Illustratively, compared with the Northern region which has only 12 LPG gas re�lling
stations,  Greater Accra (179 outlets), Ashanti (95 outlets), Brong Ahafo (70 outlets), Central (76 outlets),
Western (66 outlets) and Eastern (66 outlets) regions have more re�ling outlets making it easier for
households in these regions to have access to LPG for their household needs [30]. These �nding shares
some similarities with �ndings of one other study [31].

Of particular interest in the above �nding was the higher probability of households in the Upper East
region to use climate and health-promoting fuels for cooking. This is quite revealing because households
in the Northern regions of Ghana are the poorest across the country. However, the likelihood of
households in the Upper East regions identi�ed in this study to use clean cooking fuels suggests some
qualitative explanations. In 2013, Ghana launched The Rural LPG Promotion Program (RLP) in the Upper
East Region with the aim to create access to households in rural areas to use LPG for cooking [30]. The
RLP involved the distribution of free gas cylinders to households [30]. It is therefore prudent to argue that
many households in the region had a higher chance to bene�t from the free cylinders compared with the
Northern region.

The study has certain strength and limitations that are worth mentioning. It employed the cross-sectional
analysis which did not permit the researchers to derive causal relationships between covariates and the
outcome variable. It is also worth mentioning that few households were excluded from the analysis
because they did not cook at home and therefore did not use any domestic cooking energy.  Close to four
decades, the GDHS program has been conducting its survey every �ve years, and this has improved the
quality of the sampling methodologies, data collection procedures, and the development of the
questionnaires. Given that the study used the GDHS dataset that is nationally representative and large,
the estimates from the analyses can be generalized for the entire Ghanaian population.

Conclusions
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The adoption and sustained use of clean cooking fuels are important in enhancing good health for nearly
half of the world’s population, mostly women and children in developing countries and to help protect the
global environment. Our study �nds household characteristics and region of residence as in�uential
factors in the adoption of clean cooking fuels in Ghana. The level of education, wealth status, age and
marital status of household heads positively in�uenced the use of clean cooking fuels. It became evident
in this study that male-headed households were more likely than female-headed households to adopt
clean cooking fuels, which contrary to most narratives in the literature. Additionally, having two or more
adult females in a household positively in�uences the chances of using clean cooking energy. Large
family size (above 8 individuals) and residence in the Upper West region of Ghana were found to
negatively in�uence the adoption of clean cooking fuels.

To increase the adoption and use of clean cooking fuels to advance Ghana’s pursuit towards achieving
the SDGs, we recommend a national policy to subsidize LPG and promote the creation of LPG re�lling
outlets across the country. Education on e�cient and sustainable consumption must be intensi�ed and
incorporated in the basic school’s curriculum to ensure the future generation are more health-conscious.
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Figure 1

Area Under ROC curve for rural, urban, and full sample
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