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ABSTRACT

The autoregressive distributed lag (ARDL) model was applied in the study to examine how energy consumption impacts on life expectancy in Nigeria. 
Data was sourced from the United States (US) Carbon Dioxide Information Analysis Centre, the Central Bank of Nigeria (CBN) Statistical Bulletin, 
International Energy Agency (IEA), and the World Development Indicators (WDI) for the period 1980-2017. Findings showed that inter alia; carbon 
emissions are significant and negatively affect life expectancy. This finding implied that, on average, carbon emissions could reduce life expectancy 
by 0.35%. Based on this finding, the study concludes by recommending that the Nigerian government should embark on the alternative use of energy 
that emits lesser carbon. Thus, this will help to attain the sustainable development goals of good health and well-being alongside with affordable, 
reliable and sustainable use of energy for all.
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1. INTRODUCTION

It has been argued in the literature that economic development in 
most countries of the world has been the aftermath of the effective 
use of energy system (Afolayan et al., 2019; Matthew et al., 2018; 
Lu, 2017; Alege et al., 2016; Alaali et al., 2015). On the other hand, 
carbon emissions, released by the burning of fossil fuels, have 
brought about negative externalities across the globe. This is due 
to energy usage, especially fossil fuel alongside manufacturing 
and construction activities has shown a negative impact on the 
environment in the form of environmental degradation, poor 
health outcome, and reduced life expectancy, including aquatic 
life (Matthew et al., 2020; Balan, 2016; Mesagan and Ekundayo, 
2015).

Economic growth is one macroeconomic goal that cannot be 
compromised in any developing economy, like in Nigeria. An 

attempt to achieve economic growth in a country spurs consumption 
of energy in various sectors of the economy. It is instructive to state 
that between the years 2000 and 2014, transport alone emitted an 
average of 47.76% of CO2 gas in Nigeria (International Energy 
Agency, 2015). Consumption of fossil fuel has been found to be 
a critical source of CO2 emission, orchestrating climate change 
globally and, unfortunately, Nigeria has been identified as one 
of the top producers and consumers of fossil fuel (Alege et al., 
2017). It is essential to state that the consumption of fossil 
fuel deteriorates the quality of the environment and involves 
human health implications in the economy. In the same vein, the 
degradation of the environment increases budgetary allocation in 
terms of healthcare financing (Balan, 2016).

Consequently, in achieving sustainable economic growth, 
extensive use of energy cannot be avoided, as one needs to conduct 
manufacturing, agricultural activities, to provide services, and 
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to account for other sectors of the economy. Human activities 
pose a continuous threat to ecology and human life, in terms of 
environmental degradation and reduction of life expectancy. In 
order to guarantee healthy life and welfare to people in developing 
economies, like Nigeria, the United Nations sustainable 
development goal three (SDG3) emphasises the objective to secure 
by 2030 good health and well-being to citizens in developing 
economies. Meanwhile, in the case of Nigeria, the citizens’ welfare 
has been at stake over the past few decades.

Evidence shows that the under-five mortality rate in Nigeria 
stands at an average of 147.4% of 1000 live births (United Nations 
Inter-Agency Group for Child Mortality Estimation, 2019). This 
assertion has been affirmed by the World Health Organisation 
-WHO (2004), when they reported that that in developing countries 
indoor smoke originated from solid fuel kills 100 children every 
hour and urban air pollution kills 1800 people. Recent studies 
have shown that life-threatening ailments are associated with 
the spillover effects of energy consumption in Nigeria (Matthew 
et al., 2018; Oguntoke and Adeyemi, 2017). Against this backdrop, 
answering the question on the effect of carbon emissions on 
life expectancy becomes highly imperative. As such, this study 
examines the nexus between carbon emissions and life expectancy 
in Nigeria. Remaining parts of this study are structured as follows: 
a review of related literature is presented in section two; section 
three shows the methodology of the study, analysis and discussion 
of results and policy recommendations of the study are presented 
in sections four and five, respectively.

2. EMPIRICAL REVIEW

Matthew et al. (2018) employed the autoregressive distribution 
lag (ARDL) econometric technique to examine the relationship 
between public health expenditure and health outcomes in Nigeria. 
Their study found a negative relationship between the emissions of 
greenhouse gas and health outcomes. To be explicit, the emissions 
of green gas caused a reduction in life of the Nigerian people. In 
another related study, Assadzadeh et al. (2014) investigated the 
variables that determined per capita health expenditures among 
the Organisation of Petroleum Exporting Countries, from 2000 to 
2010. The focus of this study was to determine how life expectancy 
at birth responds to environmental quality. Estimated results 
showed that emissions of CO2 had a positive relationship with 
expenditures on health, on the one hand, and an inverse correlation 
existed between life expectancy at birth and spending on health.

Work by Odusanya et al. (2014) assessed the nexus between 
real per capita health expenditure and per capita CO2 emissions 
in Nigeria, over the time frame encompassing years 1960-2011. 
According to the study, both short-run and long-run estimates 
proved that increase in CO2 emission would lead to a significant 
rise in health expenditures. Akin to Matthew et al. (2018); 
Odusanya et al. (2014), Yazdi et al. (2014) analysed, in the 
framework of ARDL technique, the connection between the 
quality of the environment and health expenditure in Iran, from 
1967 to 2010. The study found that variables of interest had a 
long-run convergence. Also, the correlation between income, 
the pollutants, and health expenditures was positive in both the 

short-run and the long-run projections. In another perspective, 
Afolayan and Aderemi (2019) utilised Dynamic Ordinary Least 
Square and Granger causality approach to evaluate the impact of 
environmental quality on health effects in Nigeria, from 1980 to 
2016. The study argued that emissions of CO2 had an insignificant 
negative impact on mortality rate.

In the same vein, one-way feedback effect ran from CO2 emission 
to electric power consumption, while fossil fuel consumption 
had a unidirectional causal relationship with mortality rate. 
Consequently, while adopting a panel least square to estimate the 
nexus between health outcome and quality of the environment in 
25 European countries from 1995 to 2013, Balan (2016) suggested 
that bidirectional feedback effect existed between life expectancy 
and CO2 emissions in the countries under study. Narayan and 
Narayan (2008) assessed from 1980 to 1999, how per capita 
health expenditures and quality of the environment are related in 
eight OECD economies by using a panel co-integration technique. 
It was found that all the variables of the study have a long-run 
convergence. Emissions of carbon monoxide and sulphur dioxide 
led to a rise in health expenditures in the countries. Similarly, 
Declercq et al. (2011) opined that if pollution from the industrial 
sector, which constitutes the primary source of air pollution in the 
majority of European cities, would be reduced, it could result in 
a rise of life expectancy at birth by 2 years.

Furthermore, in investigating the causal link between degrading 
of the environment and the rate of mortality in India, over close to 
four decades, from 1971 to 2010, Sinha (2014) reported that two-
way feedback effect existed between the rate of infant mortality 
and CO2 emission growth, on the one hand, and gross capital 
formation growth and rate of child mortality, on the other hand. 
In another view, Aye et al. (2017) applied the Dynamic Panel 
Threshold Model to estimate the effects of economic growth on 
CO2 emissions, in developing economies. Authors concluded that 
the quality of the environment was declined owing to a rising 
agitation for high growth rate in those countries, which might have 
a negative implication on the health of the population, in the short 
run, but might be sustained, in the long run.

In a cross-sectional study of 49 counties of Canada, Jerrett et al. 
(2003) examined the nexus between the quality of the environment 
and spending in healthcare. It was determined that the greater 
the pollution, the greater the per capita health expenditures in 
those counties. In contrast, counties with environmental budget 
benchmarked had significantly lower spending on health issues. 
To summarise the above-reviewed studies, they indicated that 
increasing demand for health expenditure had been a result of 
continuous decay of environmental quality, leading to deterioration 
in health outcomes. Nevertheless, studies focusing on carbon 
emissions and life expectancy in Nigeria are very scanty in recent 
times, which calls for the need of our research, and justifies the 
authors’ effort toward obtaining he results reported below.

3. METHODOLOGY

This study engaged secondary data for the analysis ranging from 
1990 to 2018. Therefore, CO2 emissions were extracted from the 
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database of the US Carbon Dioxide Information Analysis Centre. 
Government health expenditure data was sourced from the CBN 
Statistical Bulletin. Total electric power and fossil fuel energy 
consumption data were sourced from the database of International 
Energy Agency (IEA), and data for life expectancy were sourced 
from the database of the World Development Indicators (WDI).

3.1. Model Specification
For addressing the objective of this study, the implicit form of the 
model is specified as Equation (1)

 LE = f(CO2, FFC, TEPC, EH) (1)

Equation (1) is the implicit form of the mode, which is linearised 
in Equation (2), using a semi-double log:

LnLEt = β0 + β1 LnCO2t + β2 FFCt + β3 LnTEPCt + β4 EHt + Ut 
 (2)

This method of estimation was informed by the results of 
diagnostic tests, such as unit root test and bounds test performed 
on the data for the analysis in this study.
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Where: LE is life expectancy, i.e., the average age of all individuals, 
who die in a particular year. CO2 is an emission of carbon dioxide (in 
kiloton) from consumption of solid, liquid, and gas fuel or burning 
of bushes, construction industry, manufacturing activities etc. On 
its turn, FFC is energy consumption from fossil fuels, measured as 
a percentage of total energy consumption. TEPC represents the total 
electric power consumption, calculated as the total net consumption 
of the generating units and measured as in kilowatt-hours (kWh) per 
capita. EH is used to capture government health expenditure and is 
measured as the proportion of total government expenditure spent 
on healthcare. It is expressed in percentage. Timeframe t ranges 
from the year 1980 to 2016, while Ut is the error term.

The “a priori” expectation is that: β1, β2 <0 and β3, β4 > 0. This 
implies that the coefficient of carbon emissions, burning of fossil 
fuels (energy from fossil fuel) affect life expectancy negatively, 
meaning that their estimated coefficient should be less than the 
unity, but greater than zero. This literally means that fossil fuels 
and carbon emissions, when inhaled, have a negative effect on 
human health, reducing life expectancy (Matthew et al., 2018). 
β3, β4 >0 means that the expected coefficient of electricity usage 
and government funding of the health sector should positively 
impact health outcomes. Their coefficient should be positive, more 
significant than zero, but not equal to one.

4. RESULTS AND DISCUSSION

In Table 1, it could be deduced from the estimated descriptive 
statistics that log of life expectancy in 36 years has 3.8 years and 

3.9 years as its minimum and maximum values, respectively. Also, 
the mean value and standard deviations are 3.86 years and 0.071 
years, respectively. The mean value is greater than the standard 
deviation; therefore, it can be stated that data were not widely 
dispersed during the periods under investigation. In the same 
vein, all other variables of interest in this study followed the same 
pattern, like life expectancy data.

Furthermore, in checking the symmetrical distribution of data 
series, the skewness and kurtosis of data were examined. Table 2 
reveals that all variables of interest, except for LnCO2, are 
positively skewed with kurtosis values very close to 3.00. This 
attests that the distribution of these series is relatively symmetrical, 
which in agreement with the basic assumption of econometric 
analysis.

Test for the stationary property of time series data in empirical 
analysis has become more pronounced in recent literature. This is 
a consequence of the fact that time series data are usually linked 
with stationarity problems, which generally motivate spurious 
results in the analysis and, consequently, spells doom for policy 
formulated based on the spurious results. To avert the problem 
of spurious findings in this study, an attempt was made to verify 
the behaviour of the series via the standard Augmented Dickey 
and Fuller and Phillips and Perron (PP) tests. Estimated results 
presented in Table 2 indicated that only one variable, FFC, is 
stationary in its native form. In contrast, the other variables are 
different. This implies that the study made use of the combination 
of data with various orders of integration, i.e., I (1) and (0) and, 
as such, Autoregressive Distributed Lagged (ARDL) Model 
was subsequently estimated (Pesaran et al., 2001, Pesaran and 
Pesaran, 1997).

In testing for the existence or the long-run convergence among 
the variables of interest, this study employed the Bound Test 
technique. It was discovered from the estimated results that the 
Null hypothesis of no long-run relationships exists, and was 
accepted as a result of the F-Statistic value (1.81) that is less than 
the upper and lower Critical (3.52) Value Bounds at 5% level of 
significance. Hence, it was concluded that no long-run relationship 
exists between energy consumption and life expectancy in Nigeria. 
The short-run relations will be estimated within the ARDL 
framework.

Table 3 shows the estimates of the relationship between carbon 
emissions and life expectancy in Nigeria. From the estimated 
results presented in Table 3, all parameters have the expected 
signs, except the expenditure on health. The lagged value of life 
expectancy is negative. This shows that life expectancy in the 
previous year causes a reduction in life expectancy in the current 
year. However, emissions of carbon dioxide and life expectancy 
have an inverse relationship. This relationship is significant at 5% 
level of significance. A unit change in emissions of carbon dioxide 
results in 0.002% reduction of life expectancy in Nigeria. This 
finding is an agreement with results by Afolayan and Aderemi 
(2019) and Declercq et al. (2011) in similar studies conducted 
in Nigeria and European cities, though a different methodology 
was adopted.
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In the same vein, the consumption of fossil fuel energy has 
a negative relationship with life expectancy. Though, the 
relationship is not significant at 10% significance level. A 
unit change in consumption of fossil fuel energy brings about 
0.13% reduction in life expectancy in Nigeria. Nevertheless, 
total electric power consumption has a positive impact on 
life expectancy in Nigeria. The effect is significant at the 
10% significance level. A unit change in total electric power 
consumption increases life expectancy by 0.4% in the country. 
This finding contradicts the conclusions by Afolayan and 
Aderemi (2019). Moreover, the relationship between health 
expenditure and life expectancy is negative, though not 
significant at 10% level of significance. The reason for this 
relationship might relate to the lack of sufficient funding in the 
health sector and gross misappropriation of public funds in the 
public sectors in the country.

5. CONCLUSION

In this study, an attempt has been made to examine the impact of 
carbon emission on life expectancy in Nigeria, using the ARDL 
for the period from 1980 to 2016. Our findings show that the 
lagged value of life expectancy is negative. Emissions of carbon 
dioxide and life expectancy have an inverse relationship. This 
relationship is significant at 5% level of significance—a unit 
change in emissions of carbon dioxide results in 0.002% reduction 
in life expectancy in Nigeria. Consumption of fossil fuel energy 
has a negative relationship with life expectancy.

Though the relationship is not significant at the 10% level, the 
total electric power consumption has a positive impact on life 
expectancy in Nigeria. The effect is significant at 10% level. 
Moreover, the relationship between health expenditure and life 
expectancy is negative, though not significant at 10% level. 
Therefore, it can be concluded that carbon emissions reduce life 
expectancy in Nigeria. This implies that there is a trade-off between 
carbon emissions and life expectancy. Based on this finding, this 
study recommends that policymakers in Nigeria should achieve 
their sustainable development goals of good health and well-
being alongside with affordable, reliable, and sustainable use 
of energy for all, the Nigerian government should embark on 
the alternative use of energy that generates less carbon dioxide 
emission. Also, government expenditure on health should be 
increased substantially in order to provide amenities that guarantee 
an increment in life expectancy in Nigeria.
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