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This study examines the effect of access to clean fuel and technology on health
outcomes, drawing a comparison between Africa and Asia over the period 2000-2021.
Using Generalised Least Squares, our findings revealed that access to clean fuel and
technology improves health outcomes in both regions, suggesting that having access to
clean fuel and technology is indispensable to improving health outcomes in Africa and
Asia. Thus, governments in the two regions should prioritise and invest in technology

that provides access to clean energy.

I. Introduction

According to the World Health Organization (2023),
around 2.3 billion people globally still rely on polluting fu-
els for cooking including inefficient stoves, coal and bio-
mass. Consequently, indoor air pollution has led to in-
creased death rates among those living in the same family,
particularly women and children. The World Health Or-
ganisation reported that there were approximately 3.2 mil-
lion fatalities in 2020 because of using polluted fuels, of
which 237,000 were children under the age of five. More-
over, a substantial body of empirical research has empha-
sised the health hazards linked to the use of contaminated
cooking fuel (Li et al., 2023; Ma & Zheng, 2021; Mpuure,
2023; Raifu et al., 2023; Ren et al., 2022). For instance,
Mpuure’s (2023) research in Ethiopia demonstrated that the
use of inefficient cooking fuels contributes to indoor pol-
lution, thereby reducing women’s productivity and exac-
erbating their poverty rates. In terms of health outcomes,
research demonstrates that the use of clean cooking fuel
leads to long-term health improvement, but it does not
show short-term health benefits, which contradicts the no-
tion that women who use clean cooking fuels experience
short-term health improvement. Ma et al. (2021) found that
rural populations in China experience enhanced personal
well-being and overall life contentment when they tran-
sition from unclean to clean cooking fuels. Nevertheless,
partial transitions do not significantly affect the subjective
well-being of households. Luo et al. (2023) found that preg-
nant women who use polluting cooking fuels face a like-
lihood of experiencing low birth weight (LBW), stillbirth

(SB), and preterm birth (PTB). Byaro et al. (2024) revealed
that access to clean fuel significantly reduces maternal, in-
fant, and child mortality rates in Africa.

Given the importance of transitioning from dirty to clean
cooking fuels, global leaders have included the promotion
of clean cooking fuels in the Sustainable Development
Goals (SDGs). SDG 7 prioritises the attainment of affordable
and clean energy. In pursuit of this goal, several developing
countries have made significant efforts to transition from
polluting cooking fuels to cleaner alternatives, with signif-
icant progress. However, the progress differs by region. For
example, while African countries have made some progress,
it is relatively small compared to Asian countries. Specifi-
cally, the fraction of Africa’s population that relies largely
on clean cooking fuels increased modestly from 11.91% in
1990 to 20.31% in 2020. In contrast, in Southeast Asia,
this proportion has increased significantly from 10.40% in
1990 to 64.20% in 2020, suggesting tremendous regional
progress. Figure 1 in the appendix shows that in 2021 most
African countries continue to rely heavily on biomass fuels
for cooking, with about 60% of the population doing so. In
contrast, gas has become the primary cooking fuel in most
Southeast Asian countries, with more than 60% of the pop-
ulation using it for cooking. This significant gap in the tran-
sition to clean cooking fuels will undoubtedly have differ-
ent health outcomes in the two regions.

Given these facts, this study aims to examine how access
to clean fuel and technology (ACFT hereafter) affects health
outcomes through a comparative analysis of Africa and
Asia. The hypothesis is that improvements in ACFT in these
two regions have no significant effect on health outcomes.
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Our research builds on the work of Byaro et al. (2024), who
investigated the impact of access to electricity and clean fu-
els on health outcomes. However, our study differs in some
ways. First, we consider a variety of health outcomes, in-
cluding infant and child mortality, female adult mortality,
and life expectancy. We focus on infant and child mortality
because children are more susceptible to indoor pollution
from dirty cooking fuels than adults, who may have a higher
immunity. Additionally, we include life expectancy to de-
termine whether ACFT not only improves overall health but
also contributes to longer lifespans. Second, our study ex-
tends beyond Africa to include Asia, enabling a compara-
tive analysis of how ACFT impacts health outcomes in the
two regions. This comparative approach is crucial for un-
derstanding of variations in regional factors such as socioe-
conomic status and cultural traditions influencing access to
clean energy technology. The outcomes of our study could
provide a foundation for policy interventions aimed at im-
proving health outcomes across different regions.

Section II presents the methodology and data sources.
Section III presents the results while section IV concludes
with the policy implications.

II. Methodology and Data Sources

This study uses the Generalised Least Squares (GLS) ap-
proach, an estimation method developed by various au-
thors, including Bai, Choi, and Liao (2021). The superior
performance of GLS in handling heteroscedasticity, serial
and cross-sectional correlations makes it preferred over
Pooled Ordinary Least Squares (OLS). The OLS approach
may not provide the most unbiased estimates under condi-
tions of heteroscedasticity and correlation. In contrast, GLS
demonstrates greater efficiency in such scenarios (Bai et al.,
2021).

As a result, we specified a linear panel model to investi-
gate the relationship between access to clean fuel and tech-
nology and health outcomes, while also accounting for rel-
evant control variables.

HO; :Ot()—FalACFTit-F"}’,X-FEit (1)
where HO represents health outcomes. When choosing the
health outcome factors, we relied on prior research, includ-
ing the study conducted by Byaro et al. (2024). The vari-
ables we chose include infant mortality rate, child mor-
tality rate (under-5), female adult mortality rate, and life
expectancy at birth. The variable ACFT denotes access to
clean fuel and technology expressed as a percentage of the
population. Additionally, we include other variables which
are theoretically linked to health outcomes. These variables
include GDP per capita, current health expenditure per
capita, and population growth. We expect that GDP per

capita and health expenditure will have positive or negative
effects on health outcomes, depending on the specific mea-
sures of health outcomes. The impact of population growth
could similarly be positive or negative, depending on the
measures of health outcomes.

Depending on data availability, we use panels of 20
countries in each region, spanning the period from 2000 to
2021." We source all variables from the World Development
Indicators (WDI).

III. Empirical Findings

We conducted several preliminary tests, including de-
scriptive statistics, a unit root test using the Maddala and
Wu method and Pesaran’s cross-sectional dependence test.
However, due to word count limitations, we only briefly
present the results of the descriptive statistics and unit root
test. Table 1 presents the descriptive statistics. The evi-
dence from the table indicates that average infant mortal-
ity IM), child mortality (CM), and female adult mortality
(FAM) are significantly higher in Africa (IM-52.75%,
CM-80.39%, and FAM-294.93%) compared to Asia
(IM-23.56%, CM-29.06%, and FAM-113.8%). Conversely,
the average life expectancy is higher in Asia (72.15 years)
compared to Africa (59.49 years). Furthermore, the average
ACFT is higher in Asia (69.46%) than Africa (38.22%) in-
dicating significant progress in clean energy access on the
Asian continent.

Table 2 shows the results of the unit root test. The find-
ings suggest that variables such as child mortality, infant
mortality, and access to clean energy and technology are
I(0) variables for both Africa and Asia, meaning they are
stationary at the level. Conversely, GDP per capita, health
expenditure, and population growth are I(1) variables, sug-
gesting they become stationary after the first difference.
The life expectancy and female adult mortality variables are
I(1) for Asia but I(0) for Africa. Overall, the unit root test
results reveal a mixed order of integration.

Table 3 presents the main results that show the impact
of ACFT on health outcomes. The evidence from the table
generally shows that ACFT improves health outcomes in
both Asia and Africa, with varying degrees of impact.
Specifically, ACFT reduces infant mortality, child mortality
and female adult mortality and improves life expectancy.
Thus, an increase in ACFT by 1% will reduce infant mor-
tality, child mortality, and female adult mortality by 0.21%,
0.30%, and 0.12% in Asia and 0.21%, 0.27%, and 0.09% in
Africa, respectively. Our results corroborate the finding by
Byaro et al. (2024) who established the negative effects of
ACFT on similar health outcome variables. Furthermore, if
ACFT increases by 1%, life expectancy in Asia and Africa

1 Asian Countries: Afghanistan, China, Cyprus, India, Indonesia, Iran, Iraq, Israel, Japan, Kazakhstan, Korea, Kuwait, Kyrgyzstan, Mongo-

lia, Pakistan, Qatar, Singapore, Sri Lanka, Thailand and Vietnam.

African Countries: Algeria, Angola, Botswana, Cameroon, Cote D’ivoire, Congo, Gabon, Ghana, Egypt, Ethiopia, Kenya, Lesotho, Mo-
rocco, Namibia, Niger, Nigeria, Rwanda, South Africa, Sudan, and Zimbabwe.
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Table 1. Descriptive statistics

Variables Obs Mean Std. Dev. Min Max
Panel A: Asia
Child Mortality 440 29.06 26.25 2.10 129.30
Infant Mortality 440 23.56 20.00 1.70 90.60
Female Adult Mortality 440 113.80 51.95 3174 290.08
Life expectancy 440 72.15 6.22 55.29 84.56
Access to Clean Energy and Technology 440 69.46 29.75 6.70 100
GDP per Capita 438 12434.65 19217.36 137.18 98041.35
Health expenditure 419 560.02 955.97 591 5235.41
Population Growth 440 1.75 2.07 -4.17 19.36
Panel B: Africa
Child Mortality 440 80.36 41.20 18 228.50
Infant Mortality 440 52.73 22.45 15.40 121.90
Female Adult Mortality 440 294.93 134.02 63.98 752.85
Life expectancy 440 59.48 7.42 41.95 76.47
Access to Clean Energy and Technology 440 38.21 34.09 .10 99.90
GDP per Capita 440 2363.26 2180.14 110.46 10273.79
Health expenditure 410 128.74 140.01 448 694.10
Population Growth 440 2.28 .84 -40 3.86
Table 1 presents the results of descriptive statistics which focuses on the mean, range and standard deviation of the variables of interest.
Table 2. Results of Maddala and Wu (1999) unit root test
Asia Africa
Level 15t Difference Level 15t Difference
Child Mortality 42421 124,57 767.27*** 71.65***
(0.00) (0.00) (0.00) (0.00)
Infant Mortality 702.97*** 180.69*** 613.00*** 66.02***
(0.00) (0.00) (0.00) (0.00)
Female Adult Mortality 51.79 487.59*** 105.52*** 274.52***
(0.10) (0.00) (0.00) (0.00)
Life expectancy 45.03 217.58*** 220.98*** 111.01***
(0.269) (0.00) (0.00) (0.00)
Access to Clean Energy and Technology 347.91*** 130.20*** 615.19"** 187.99***
(0.00) (0.00) (0.00) (0.00)
GDP per Capita 17.54 111.25%* 3144 275.27***
(0.99) (0.00) (0.83) (0.00)
Health expenditure 10.07 117.10*** 26.82 346.47***
(1.00) (0.00) (0.94) (0.00)
Population Growth 49.54 22543 51.54 90.06***
(0.14) (0.00) (0.10) (0.00)

Table 2 presents the results of Maddala and Wu’s unit rrot test conducted for level and first difference. * ** and *** represent 10%, 5% and 1% levels of significant respectively

will rise by 0.03% and 0.05%, respectively. Generally, our
findings show that ACFT improves the health outcomes in
both Asia and Africa.

In all models, control variables such as health expen-
diture and GDP per capita follow a priori expectations,
whereas population growth yields mixed results across the
models. Expectedly, GDP per capita and health expenditure
reduce IF, CM, and FAM and improve LE.

IV. Conclusion and Policy Recommendations

In this study, we have tested the null hypothesis that
progress made in Africa and Asia in terms of ACFT does
not improve health outcomes. We tested this null hypothe-
sis using data from 20 countries in Africa and Asia, covering
the period from 2000 to 2021. To address some panel data
method problems, such as heteroscedasticity and serial and
cross-sectional correlations, we employed the GLS estima-
tion method.
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Table 3. Main results; access to clean energy and technology and health outcomes

(1) 2) (3) (4)
Infant Child Female Adult Life
Mortality Mortality Mortality Expectancy
Panel A: Asian’s Results
Access to Clean Energy and -0.21%** -0.29*** -0.11* 0.02***
Technology
(.04) (.04) (.04) (.00)
GDP per Capita -0.10*** -0.09*** -0.14*** 0.01***
(.02) (.02) (.02) (.00)
Health Expenditure -0.24*** -0.24*** -0.03 0.02***
(.02) (.02) (.02) (.00)
Population Growth 0.00** 0.00** -0.00 0.00
(.00) (.00) (.00) (.00)
Constant 5.70** 6.19** 6.41%* 3.94**
(.17) (.18) (-17) (.02)
Observations 419 419 419 419
Wald Test 799.88 .839.08 217.68 959.51
(0.00) (0.00) (0.00) (0.00)
Panel B: Africa’s Results
Access to Clean Energy and -0.21%** -0.26*** -0.08*** 0.05***
Technology
(.01) (.01) (.01) (.00)
GDP per Capita -0.01 -0.01 -0.01 0.01
(.01) (.01) (.01) (.00)
Health Expenditure -0.02** -0.02* 0.00 0.00
(.01) (.01) (.01) (.00)
Population Growth -0.00 -0.01 -0.04*** 0.01***
(.01) (.01) (.01) (.01)
Constant 4.66*** 5.24* 6.05*** 3.85**
(.07) (.09) (.08) (.02)
Observations 410 410 410 410
Wald Test 341.06 363.18 70.36 266.23
(0.00) (0.00) (0.00) (0.00)

Table 3 shows the results of the impact of ACFT on health outcomes in Asia (upper part) and Africa (lower part) Standard errors are in parentheses, *** p < .01, ** p < .05, * p< .1

Our findings show that ACFT indeed improves health
outcomes in both Asia and Africa, with varying degrees of
impact. This shows that even though there is variation in
ACFT in both regions, ACFF is indispensable for improving
health outcomes in Asia and Africa. The effect of control
variables also follows a priori expectations, as both health
expenditure and GDP per capita reduce IF, CM, and FAM,
while improving LE. However, population growth produces
mixed results.

Based on our findings, we recommend Asian and African
governments to prioritise the implementation of policies
that enhance access to clean fuel and technology, given
their proven ability to improve health outcomes. This in-
cludes allocating resources to the development of renew-
able energy infrastructure and the implementation of effi-
cient cooking technology.
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Figure 1 shows the proportion of population between Africa and Southeast Asia with primary reliance on fuels
and technologies for cooking, by fuel type (%).

Energy RESEARCH LETTERS


https://erl.scholasticahq.com/article/123835-does-access-to-clean-fuel-and-technology-improve-health-outcomes-a-comparative-analysis-of-africa-and-asia/attachment/246730.png

	Does Access to Clean Fuel and Technology Improve Health Outcomes? A Comparative Analysis of Africa and Asia
	I. Introduction
	II. Methodology and Data Sources
	III. Empirical Findings
	IV. Conclusion and Policy Recommendations
	References
	Appendix


