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Abstract

Purpose — This paper examines the long-run and dynamic causal relationship among air pollution, health
expenditure and economic growth in Mexico, Indonesia, Nigeria and Turkey (MINT countries).
Design/methodology/approach — The bounds test approach to cointegration and causality test was
employed on data covering 1995-2018.

Findings — The study shows evidence of a long-run relationship among the variables in MINT countries and
the causality test confirms the existence of a bidirectional causal nexus between health expenditure and
economic growth in the four countries. It also confirms that there is a bidirectional causal relationship between
carbon dioxide (COs) emission and economic growth, except in Nigeria where a unidirectional causal
relationship was found running from CO, emissions to economic growth. In addition, a bidirectional causal
relationship was found between air pollution and health expenditure in Turkey, while no causal relationship
was found among these variables in Nigeria.

Research limitations/implications — This study is limited by available data and it only focuses on four
emerging economies. To address this, future studies can expand this scope to more emerging economies with
severe air pollution and also extend the scope when more recent data becomes available.

Practical implications — This study suggests that pollution standards in MINT countries should be
monitored and enforced with transparency so as to mitigate its health implications and ensure the
sustainability of economic growth.

Social implications — The study confirms the importance of keeping air pollution as low as possible because
of its negative effect on health and economic output.

Originality/value — The study accounts for the complexity of each MINT country instead of providing a
general discussion on the relationship between air pollution, health expenditure and economic growth in MINT
countries.
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Paper type Research paper

1. Introduction
Air pollution largely triggered by increased energy consumption and production is globally
considered a major environmental risk to health and sustainable development. This
deterioration of air quality has significant economic consequences at all levels. It adversely
impacts agricultural products and labor productivity; it is associated with increased
morbidity and mortality which affects health expenditures; and it accounts for an estimated
6.5 million deaths annually (International Energy Agency (IEA), 2016). In addition, pollution
from fossil fuels confers an economic cost of US$8bn daily and an estimated 4.5 million
premature deaths (Myllyvirta, 2020).

The hypothesized relationship between air pollution and economic growth is explained by
the environmental Kuznets curve (EKC). This shows that initial pressures caused by
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economic development and a rise in per capita income lead to an increase in pollution and a
decline in environmental quality. The trend, however, reverses as the pressure declines, such
that, further increases in income beyond a certain point leads to improvements in
environmental quality (Grossman and Krueger, 1995). Health, on the other hand, is
considered a durable capital stock which increases productivity in the market and nonmarket
sectors (Grossman, 1999), thus increasing income per capita and economic growth. Based on
these theories that explain the direct and indirect welfare effect of air pollution on human
health and per capita income, exploring the relationship between them is vital to the
achievement of sustainable development.

In 2011, Mexico, Indonesia, Nigeria and Turkey (MINT countries) were classified
together as emerging countries due to similar economic, geographic and demographic
factors. These countries enjoyed rapid population, industrial and economic growth over
the years but recent evidence (Odugbesan and Rjoub, 2020; Agbede et al., 2021) suggest
that their development is at a cost to the environment, particularly a decrease in air quality.
For instance, in 2019, Nigeria and Indonesia were ranked among the top five countries in
the world with the highest pollution deaths (Fuller et al, 2019); Mexico, Turkey and
Indonesia were ranked among the top 20 countries with the largest carbon dioxide (CO,)
emissions (Friedrich et al., 2020) and the report for global air quality (IQAir, 2020) rates
Indonesia among the ten most polluted countries (using PM2.5 concentration) due to
agricultural burning of cropland and wildfires.

Empirical evidence initially focused on establishing a nexus between health
expenditure and economic growth, air pollution and economic growth, or between air
pollution and health expenditure because of their theoretical link. The first group centered
on the health-growth nexus and they identified growth as a major driver of health
expenditure (Murthy and Okunade, 2016; Akca et al, 2017), while others (Amiri and
Ventelou, 2012; Halici-Tuliice et al, 2015; Barkat et al, 2019) established a bilateral
relationship between growth and pollution. The second group of studies established the
connection between air pollution and economic growth by examining the U-shaped
hypothesis (He and Richard, 2010; Apergis and Ozturk, 2015; Stern, 2017). Meanwhile, the
third strand of literature provides empirical evidence indicating a positively significant
relationship between air pollution and health-care cost/spending (Yahaya et al., 2016; Yang
and Zhang, 2018; Chen and Chen, 2021).

Based on the aforementioned, air pollution poses a major health risk to humans and it can
negatively impact productivity as well as economic growth. Recent studies modeling the
nexus among air pollution, health expenditure and economic growth (Yazdi and
Khanalizadeh, 2017; Ibukun and Osinubi, 2020; Bilgili et al, 2021) are increasingly
providing evidence of a short-run effect, long-run effect or nonlinear effect; but empirical
discussion on the direction of causality is mixed (Chaabouni ef al, 2016; Mujtaba and
Shahzad, 2021; Zaidi and Saidi, 2018) and it does not capture emerging economies.

This study, therefore, adds to the body of literature by assessing the causal relationship
between air pollution, health expenditure and economic growth in MINT countries. Unlike
previous studies, it adopts a country-specific approach instead of a panel approach and the
aim is to capture and account for the complexity of each country rather than providing a
general discussion on them. The rest of this paper is structured as follows. Section 2
presents a review of the literature. Section 3 describes the data and methodology used.
Section 4 presents the results of the empirical analysis with section 5 showing the
conclusion.

2. Literature review
Over the past decades, an extant empirical discussion has focused on the causal relationship
between health expenditure and economic growth or between air pollution and economic
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growth, with very limited studies examining the causal relationship between air pollution,
health expenditure and economic growth. Where such studies are conducted, findings have
been mixed or inconclusive. Some confirmed the bilateral hypothesis, while others asserted
a unilateral hypothesis or the neutrality hypothesis. Therefore, the preceding paragraphs of
this section will discuss the causal relationship among these variables given the various
dimensions.

2.1 Health expenditure and economic growth

Following the human capital theory and the endogenous growth models, the nexus
between health expenditure and economic growth has been widely researched (Aslan et al.,
2016; Ibukun, 2021), although there have been mixed findings when the direction of
causality is discussed. For instance, in 2012, Amiri and Ventelou provided general
evidence of bidirectional causality between health expenditure and economic growth in 20
Organisation for Economic Co-operation and Development (OECD) countries after
applying the Toda-Yamamoto approach. Halici-Ttillce ef al (2015) whose study applied
a different method (dynamic panel approach) to 25 high-income countries and 19 low-
income countries also confirmed the existence of a bilateral nexus. While revisiting this
issue, Hsiao’s version of Granger causality was applied by Amiri and Linden (2015) to 22
OECD countries and their study like Amiri and Ventelou (2012) and Halici-Tiiliice et al.
(2015) asserted predominant evidence of a two-way causality between economic growth
and health expenditure.

Different from the method applied by the above-mentioned studies, Aslan ef al (2016)
investigated the long-run and causal relationship between health expenditure and economic
growth in the G7 countries using two approaches (Toda—Yamamoto and Hatemi-]). Their
findings on data covering 1980-2009 confirmed the evidence of bidirectional causality
between the variables in all the countries. Also applying a different method (linear and a
nonlinear Granger causality), Ye and Zhang (2018) focused on 15 OECD countries and five
major developing countries, and like Aslan et al. (2016) a country-specific analysis was
conducted. Evidence from this study, however, showed no causal relationship between these
variables in Australia, UK and Austria; a linear causal relationship running from economic
growth to health-care expenditure in India, Ireland, Portugal and Korea and a two-way linear
causality in South Africa, Canada, Brazil, Finland, Spain, Iceland and New Zealand.
Additionally, a recent finding by Esen and Celik Kegili (2021) confirmed the existence of a
long-run relationship and unidirectional causality from health expenditure to economic
growth in the short run.

In summary, the majority of the studies reviewed above confirm a bilateral causal nexus
between health expenditure and economic growth. That is, the relationship between health
expenditure and economic growth can be explained in both directions since the previous
studies establish the existence of the growth-led health hypothesis and/or the health-led
growth hypothesis.

2.2 Air pollution and economic growth

Following the EKC hypothesis that established a significant relationship between air
pollution and economic growth, different studies have emerged over the years with the intent
of establishing or nullifying the hypothesis. For example, Apergis et al (2020) supports the
hypothesis using panel data of 14 Asian countries, while He and Richard (2010) found little
evidence of the hypothesis. In terms of causality, an empirical investigation of 12 sub-Saharan
African countries (Esso and Keho, 2016) confirmed a one-way causal relationship running
from economic growth to air pollution in Ghana, Benin, Senegal and the Democratic Republic
of Congo; a reverse causality from air pollution to economic growth in Gabon and Togo but a



short-run bidirectional causality between these two variables in Nigeria. Similarly, a study on
the G7 countries (Bildirici and Gokmenoglu, 2017) found a general unidirectional Granger
causality from CO, emissions to economic growth; while another study on 11 Central
and Eastern European countries (Stefan ef al, 2019) showed a one-way causal
relationship running from economic growth to air pollution in the short run, but the
reverse in the long run.

Other studies such as Ghorashi and Rad (2017), Zaidi and Saidi (2018) and Erdogan et al.
(2019) reported a bilateral relationship between the two variables; however, Gorus and Aydin
(2019) and Chontanawat (2020) found no causal relationship between air pollution and
economic growth in the Middle East and North African (MENA) countries and in ASEAN
countries, respectively. More recently, Odugbesan and Rjoub (2020) focused on MINT
countries. Their study established a bidirectional relationship between economic growth and
air pollution in Mexico, and a unidirectional long-run relationship running from air pollution
to economic growth in Turkey. The study, therefore, notes that it is important to implement
air pollution—reducing policies in Turkey since it will be detrimental to growth.

In summary, many studies reviewed in this subsection confirm an association between air
pollution and economic growth. However, empirical evidence regarding their direction of
causality is mixed and it varies across different countries.

2.3 Air pollution and health expenditure

The health effect of air pollution has been of interest to many researchers particularly because
of the negative effect of fossil fuels on climate change and its trickle-down effect on health.
Where economists are most concerned is the effect or interaction of these two variables with
sustainable economic growth globally. Hence, the vast majority of causality studies here
focus on air pollution, health expenditure and economic growth, although the studies
centered on different countries, methods and findings.

From a global perspective, Chaabouni ef al. (2016) implemented dynamic simultaneous
equations in examining the causal nexus among CO, emissions, health expenditure and
economic growth. Here, the countries were classified into three categories: upper-middle-
income countries, lower-middle-income countries and low-income countries. Their findings
suggest a bidirectional causal relationship between air pollution and health expenditure in
low-income countries, but a one-way causal relationship running from CO, emissions to
health expenditure in other countries. Similarly, a panel study by Sileem (2016) which
centered on 19 MENA economies asserted a two-way causality between air pollution and
health expenditure, even though the study unlike Chaabouni ef al (2016) accounted for the
effect of corruption instead of growth.

Using the Toda—Yamamoto method, Atay and Ergun (2018) found a unidirectional causal
relationship running from health expenditure to CO, emissions in Turkey; from health
expenditure to economic growth and from economic growth toward CO, emissions.
Meanwhile, Zaidi and Saidi (2018), whose study applied a panel VECM approach to sub-
Saharan African countries, discovered a two-way causal relationship between health
expenditure and air pollution in line with Chaabouni ef al (2016) and Sileem (2016).

In addition to the earlier mentioned studies, Wang et al (2019) also applied a vector error
correction model (VECM) to 18 OECD countries between 1975 and 2017. A study by
Chaabouni et al. (2016) had various findings, one of which is a bidirectional causal
relationship between health expenditure and CO, emissions in New Zealand and Norway.
Similarly, Mujtaba and Shahzad (2021) focused on 28 OECD countries between 2002 and 2018
and their study confirmed the existence of a bilateral nexus between air pollution and health-
care spending. This is slightly different from a recent study on 20 Asian countries (Nasreen,
2021) which confirmed a one-way causal nexus flowing from air pollution to health
expenditure.
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Summarily, the vast majority of the studies that discussed the relationship between the three
variables of interest suggest the existence of a bilateral relationship between air pollution and
economic growth (Chaabouni ef al, 2016; Ghorashi and Rad, 2017), between health expenditure
and economic growth (Amiri and Ventelou, 2012; Aslan et al, 2016) and between air pollution
and health expenditure for various countries (Wang et al, 2019; Ganda, 2021), despite the
diverse methods employed by these scholars. This study, however, employs a trivariate
causality approach in examining this relationship, while focusing on MINT countries.

3. Methodology

3.1 Data

This study uses annual data centered on MINT countries. A country-specific analysis is
preferred in order to understand the objective of the study in the four countries, given their
peculiar characteristics. For the measurement of air pollution, in line with other studies
(Chaabouni and Saidi, 2017; Yazdi and Khanalizadeh, 2017; Ibukun and Osinubi, 2020), CO,,
emission in kilo tons is utilized and the data was obtained from the World Bank’s, World
Development Indicators (WDI, 2021). Economic growth, measured by gross domestic product
(GDP) per capita (constant 2010 USD) was also retrieved from WDI (2021), while the total
health expenditure of each country was sourced from the OECD database (OECD, 2021) and
WDI (2021). The data utilized spanned between 1995 and 2018; all missing values in the
dataset were derived by linear extrapolation/interpolation, and the data were transformed
into a natural logarithm for estimation purposes.

In this study, we examine how air pollution, health expenditure and economic growth are
related in the long run, and we also focus on the dynamic causal relationship among the three.
This is because causality studies based on a bivariate framework may be unreliable and the
introduction of a third variable can alter both the magnitude of the estimates and the
inference drawn (Odhiambo, 2009; Esso and Keho, 2016). To begin, the order of integration of
the data series is tested using the Philip—Perron and GLS unit root test. Thereafter, the test for
cointegration among the variables is conducted, and then, causality tests are performed to
check the direction of causality among them.

3.2 Cointegration test
To test for a long-run relationship among the variables of interest, the bounds testing approach
of Pesaran et al. (2001) is used. This approach unlike other cointegration approaches, such as
Engle and Granger (2015), Johansen and Juselius (1990) and Johansen (1988), is preferred
because of its small sample properties. Second, the autoregressive distributed lag (ARDL)
procedure is applicable irrespective of the stationarity properties of the regressors. That is, they
could be stationary at level, /(0), or at the first difference, /(1), and the unit root testing is only
required to establish that the regressors are not integrated of any order greater than 1. The
procedure also allows the variables to have different optimal lags, which is impossible with
conventional procedures.

The bounds test involves the estimation of Equation (1), an unrestricted error correction
model, by ordinary least squares.

n P m

AY, =ay+ Y prACOx i+ 6AGDPi+ >  @uAHE,; + 1 COyy + AGDPiy + AHE,; + vy
i=1 i=0 i=0

@

where A is the first difference operator and v; is the white noise term. In Equation (1), each

variable serves as the regressand; 4, § and g are coefficients; while #, p and m are the optimal
lag orders selected based on a criterion such as Akaike Information Criterion. The bounds



testing procedure is based on the joint F-statistics that is tested on the null of no cointegration.
If the calculated F-statistics falls above the upper band critical value, (1), the null is rejected
and cointegration is established; otherwise, the null hypothesis of no cointegration is
accepted. However, if it falls between the bounds, the order of integration of the underlying
regressors will be required.

3.3 Causality test

The ARDL cointegration approach does not indicate the direction of causality; it only tests
whether or not a long-run relationship exists among the variables. If cointegration exists
among the variables, a temporal relationship among the variables is modeled within a
dynamic error correction representation and the error correction term is incorporated (Engle
and Granger, 2015; Esso and Keho, 2016). Hence, the trivariate Granger causality model of air
pollution, economic growth and health expenditure based on the error-correction mechanism
can be expressed as follows:

AGDP, = a; + Z 8;AGDP,_; + Z BiACOs,; + Z @AHE, ; + MECT, + &y ()

=1 j=1

ACOy = ay + Y 85AGDP;+ Y " pyACOuj+ > @y AHE, j + oECT, + &y (3)

=1 j=1 =1

AHE, = a5+ Y 85AGDPj+ > ByACOy_j+ >  @yAHE, j+ WECT, +(y  (4)
j=1 j=1 j=1

where ECT;_; represents the lagged error correction term obtained from the long-run
cointegrating relationship. If there is no cointegration, Equations (2)—(4) will reduce to a
vector autoregressive (VAR) model in first difference, and the error correction term which
helps to differentiate between the short-run and long-run Granger causality will not be
included. Here, Granger causality can be explained in two ways: the short-run causal impact
is obtained by testing the significance of the lagged dynamic terms and the F-statistics, while
the long-run causal impact is measured by testing the significance of the coefficient of the
error correction term. Following Equations (2)—(4), the following causal relationship can be
obtained among air pollution, economic growth and health expenditure.

Causal flow Conditions

1 Air pollution (CO,) — Economic growth (GDP) P #0; #0
2 Economic growth (GDP) — Air pollution (CO,) 89j #0; A2 #0
3 Health exenditure (HE) — Economic growth (GDP) @i #0; 1 #0
4 Economic growth (GDP) — Health exenditure (HE) 83 #0; A3#0
5 Health exenditure (HE) — Air pollution (CO,) @ #0; 12 #0
6 Air pollution (CO, ) — Health exenditure (HE) P #0; A3#0

4. Empirical result and discussion

In this section, empirical evidence of the long-run and causal relationship among air pollution,
health expenditure and per capita economic growth in MINT countries are provided. To
analyze the dataset, a unit root test on all the variables are conducted, followed by a
cointegration test and causality test.
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JE AS The unit root estimations of Phillips—Perron (Phillips and Perron, 1988) and DF-GLS
412 (Elliott et al., 1996) were used to test if the variables were stationary at level or first difference.
’ This is done to ensure the robustness of the results. Table 1 shows that across MINT
countries, all the variables contain unit roots and they become stationary after first
differencing. That is, all the variables used in this study are integrated of order one.
Following this, the bounds test for cointegration among the variables is conducted to
562 check whether there is a long-run relationship among them. A maximum lag length of 4 is
selected due to the small number of observations and the general-to-specific approach is used
to select the appropriate lag. The result of the bounds test presented in Table 2 provides
evidence of a long-run relationship between air pollution, health expenditure and economic
growth. Here, the F-statistics for all the equations is greater than the 10% critical value, which
allows the rejection of the null hypothesis of no cointegration, except for Nigeria when CO, is
made the dependent variable. Hence, the three variables do not move far from each other in
the long run.
In Table 3, the long-run relationship existing among the variables is presented because
cointegration has been established. As shown in the table, health expenditure positively
Level First difference
Country GDP HE CO, GDP HE CO,
Philips—Perron unit root test
Mexico —24835 24984 —1.4755 —4.0307* 4.3168* —6.3160%*
Indonesia 0.9410 —22111 0.1465 —3.6841* —7.4976* —7.2011*
Nigeria —0.8637 —2.0358 —2.4266 21717 —5.9416* —4.6245%
Turkey 0.0695 —1.0472 —0.2596 —4.3821* —5.8714* —3.7698*
DF-GLS unit root test
Mexico —0.9003 —1.2196 —1.2774 —3.6254* —5.3425* —3.4186*
Indonesia 0.5271 —0.9049 —0.2759 —3.6149* —7.6633* —4.6710%
Nigeria —-0.9016 —0.8908 —1.2744 —2.1935* —5.8549%* —4.7319*
Turkey 0.5031 —0.1494 0.3093 —4.4327* —2.2250%* —5.2881*
Note(s): The critical values for Philips—Perron at 5% level are —2.9981 at level and 3.0049 at first difference.
Table 1. For the DF-GLS test, the critical values at 5% are 1.9564 at level and —1.9572 at first difference. * denotes the
Results for unit root acceptance of the null hypothesis of the presence of unit root at 5% level. CO,, carbon dioxide; GDP, gross
estimation domestic product; HE, health expenditure
Country GDP HE CO, Cointegration?
Mexico 4.8857%** 7.0643** 3.6829* Yes
Indonesia 15.3262°%+* 10.1096** 4.5294** Yes
Nigeria 4.0668** 7.5652%%% 1.9071 Yes
Turkey 7.3671%%* 9.0254%** 5.8802#** Yes
Critical values bound
5% 10%
10) 11 10) 11)
31 3.87 263 3.35
Table 2. Note(s): *, ** and *** denote the rejection of the null hypothesis at the 10%, 5% and 1% significance levels,

Cointegration result
using bounds test

respectively. Lags included in equations are in parenthesis (); CO,, carbon dioxide; GDP, gross domestic
product; HE, health expenditure




Country Dependent Variable GDP HE CO,

Mexico GDP - 0.2317 [2.3601]** —1.1637 [—3.5809]*
HE —0.6079 [0.5399] - 0.3476 [0.7259]
CO, —0.7665 [—1.6554] 0.3241 [5.15517* -

Indonesia GDP - 0.3852 [3.9534]* 0.3834 [1.8473]+*
HE 1.9533 [7.1786]* - —0.3166 [—1.2006]
CO, 0.6446 [2.35417* 0.2483 [2.0912]* -

Nigeria GDP - —1.1478 [-0.6992] 1.5612 [1.0155]
HE 0.4161 [1.6448] - 0.6843 [4.78407*

Turkey GDP - —0.3805 [—2.9393]* 1.2601 [7.52247*
HE 1.7239 [2.853]* - 26050 [4.9015]*
CO, 0.7250 [7.46107* 0.3252 [4.44677* -

Note(s): Figures are coefficients and the f-statistics are presented in parenthesis [ ]. * and ** denote the
rejection of the null hypothesis at the 5% and 10% significance levels, respectively; CO,, carbon dioxide; GDP,
gross domestic product; HE, health expenditure
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Table 3.
Long-run estimates

contributes to economic growth in Indonesia and Turkey in line with Atilgan et al. (2017), and
Esen and Celik Kegili (2021) and it plays a significant role in the economic growth process.
The findings also suggest that in the long run, increases in real GDP tend to increase health
expenditure, and this is in agreement with the findings of Yazdi and Khanalizadeh (2017).
Similarly, CO, emissions are found to be positively associated with economic growth in
Indonesia, and Turkey. That is, the economic expansions of these countries are associated
with an increase in air pollution; hence, a need to reduce the emission of pollutants without
negatively influencing economic growth. In addition, Table 3 shows that health expenditure
increases air pollution in Nigeria and Turkey, while air pollution increases health expenditure
in Mexico, Indonesia and Turkey, in line with Mujtaba and Shahzad (2021). It is therefore
important for MINT countries to adopt environmental policies that will aid the reduction of
health illnesses affiliated with air quality.

Having established cointegration among air pollution, health expenditure and
economic growth, the direction of causality among the variables is examined using the
ECM based causality test presented in Table 4. In the short run, the result shows that
health expenditure Granger causes economic growth in MINT countries; while economic
growth causes health expenditure in all the countries except Indonesia. Hence, a bilateral
causal relationship between health expenditure and economic growth is predominant, in
agreement with the findings of Amiri and Ventelou (2012), Halic1-Ttiltice et al. (2015) and
Amiri and Linden (2015). The implication is that as health expenditure increases, the
economics of scale gets better and it stimulates economic growth, while an increase in
economic growth can expand the frontier for health expenditure since health is
fundamental to sustainable development.

Regarding air pollution, the results show a bidirectional causal relationship between CO,
emissions and economic growth in Mexico, Indonesia and Turkey. This suggests a mixture
of consumption and production types of the causal relationship between GDP and air
pollution in agreement with the findings of Barassi and Spagnolo (2012), Zaidi and Saidi
(2018) and Odugbesan and Rjoub (2020). Furthermore, this study found a one-way causal
relationship running from CO, to real GDP in Nigeria, which suggests that technological
advancement in the country is linked with economic growth. It is, therefore, important for
Nigeria to make use of technology that promotes environmental protection because of its
long-run effect.

Table 4 further shows no short-run causal relationship between air pollution and health
expenditure in Nigeria, a unidirectional causal effect running from health expenditure to air
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pollution in Mexico and Indonesia, but a bidirectional relationship between the two variables
is found for Turkey. Hence, the causal nexus between air pollution and health expenditure
varies among countries.

Focusing on the long-run causality, the findings of this study reinforce the existence of a
long-run relationship between air pollution, health expenditure and economic growth in
MINT countries. That is, alongside Chaabouni et al. (2016) and Wang et al. (2019), air pollution
and health expenditure jointly cause economic growth; real GDP per capita and air pollution
jointly cause health expenditure and air pollution is jointly caused by economic growth and
health expenditure in the long run, except for Nigeria. In addition, the diagnostic test on the
residuals confirms no evidence of serial correlation and heteroscedasticity for each equation,
while the CUSUM and CUSUM of squares (in Appendix) confirm their stability.

5. Conclusion
This study examined the causal relationship between air pollution, health expenditure and
economic growth in MINT countries. Different from previous studies that used a bivariate
causality model which may suffer from omitted variable bias, this study made use of a simple
trivariate causality framework that incorporates the three variables. The empirical result
confirmed the existence of a bidirectional causal relationship between health expenditure and
economic growth in the four countries both in the long and short run; it also confirms that
there is a bidirectional causal relationship between CO, emission and economic growth,
except in Nigeria where a unidirectional causal relationship was found running from CO,
emissions to economic growth. In addition, no causal relationship was found between air
pollution and health expenditure in Nigeria, and a bidirectional relationship was found
among these variables in Turkey. By implication, air pollution and health expenditure are
contemporary issues that affect the economic performance of MINT countries. Hence, the
countries should adopt health and environmental policies that will minimize the emission of
pollutant gases, protect environmental quality and improve the health of the population, so
that, economic growth will not be attained at the expense of the environment and public
health.

In terms of limitation, this study only focused on four emerging economies which limits
the scope of its findings. To address this, future studies can expand this scope to more
emerging economies with severe air pollution.
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