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Abstract
The objective of this research is to examine the effects of stock market on air pollution inMalaysia during the period 1980–2017.
To realize this aim, a nonlinear autoregressive distributed lag (ARDL) model is constructed. The short results in general revealed
that the increase in stock markets will increase CO2 emissions and its significance increases in the long run.Moreover, the decline
in stock market will reduce Malaysia’s CO2 emissions but only in the long run. From the outcomes obtained, a number of policy
recommendations were provided for the investigated country.

Keywords Stockmarket . CO2 emission .Malaysia . Nonlinear ARDL

Introduction

It is clear that the stock market and its importance to
Malaysia’s economy is growing substantially as it plays a
crucial role in the country’s industry and commerce growth.
Malaysia’s stock market is currently named Bursa Malaysia
and it was known as Kuala Lumpur Stock Exchange (KLSE)
in the past. It is the third oldest stock exchange in Southeast
Asia region after the Indonesia Stock Exchange and
Philippine Stock Exchange. It ranked 18th in the world in
terms of number of non-financial company IPOs for the period
of 2008–2017. It ranked fourth in terms of market capitaliza-
tion and third in terms of trading volume in Southeast Asia
region in 2017 (OECD 2018). Basically, Bursa Malaysia con-
trols most of the exchanges in the country’s capital market and

Malaysia’s main financial market is Financial Times Stock
Exchange (FTSE). Malaysia’s financial markets are one of
the most competitive and growing financial institutions in
Southeast Asia. Therefore, it is undeniable that Malaysia’s
stock market plays an important role in its economic growth
and development. However, stock market may be an impor-
tant indicator of Malaysia’s air pollution. There are a large
number of listed firms in Malaysia’s stock market that are
associated with manufacturing, industrial, and construction
activities. These activities not only play a sizable rule to
Malaysia’s GDP but accounts for its large contribution to the
country’s emission (World Bank 2019).

Basically, air pollution is an ongoing dilemma that
Southeast Asia is facing and Malaysia has no exception.
There is no doubt that Malaysia is one of the largest air pol-
lution emitters in the region as CO2 emission is 8.03 metric
tons per capita which represents the third highest after Brunei
and Singapore (World Bank 2019). Moreover, the Malaysian
government efforts towards industrialization caused other im-
portant determinants of air pollution to rise. Determinants
such as energy intensity which increased by 15%, urban pop-
ulation increased by 30%, and GDP per capita which represent
the third highest in Southeast Asia; increased by 45%
(Malaysia Energy Information Hub, 2019). Therefore, analyz-
ing the fluctuation effects of these variables on Malaysia’s
CO2 emission is essential.

There are considerable numbers of studies which examine
the main macroeconomic factors that influence air pollution
(see Table 1). Most of the scholars utilized GDP (Alam et al.
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2016; Rodríguez et al. 2016; Ali et al. 2017; Ahmad et al.
2017; Özokcu and Özdemir 2017; Balaguer and Cantavella
2018; Xu 2018;), energy use (Alam et al. 2016; Özokcu and
Özdemir 2017), trade (Ali et al. 2017; Xu 2018), financial
development indicators (Xu 2018), and population (Alam
et al. 2016) in their studies. Most of these studies utilized the
Stochastic Impacts by Regression on Population, Affluence
and Technology (STIRPAT) model to estimate the effect of
population, economic activities, affluence, and technology on
pollution.

Recently, few studies emerged that examined the effect of
stock markets on pollution (Paramati et al. 2016, 2017, 2018)
and their outcomes in general revealed that the increase in
stock market activities will influence environmental degrada-
tion. The results in general show that the effect of stockmarket
on environmental degradation is negative in the developed
countries (Paramati et al. 2016, 2017, 2018) while it has a
positive effect in the emerging and the developing countries
(Paramati et al. 2016, 2017, 2018). Moreover, it is proven that
stock markets are sensitive to green policy announcements
(Ramiah et al. 2013), major environmental accidents and
events (He and Liu 2018), and pollution levels (Levy &
Yagil, 2011; Wu et al. 2018).

There are lack of studies that examined the effect of
stock market on pollution in Malaysia despite the unde-
niable increase in stock market activities and its impor-
tance to Malaysia’s economy. Moreover, different from
the previous studies that examined the symmetry
(linear) relationship between the variables; this study will
investigate the asymmetric (nonlinear) relationship. The
asymmetric relationship can reveal whether the negative
or the positive shocks of stock markets on air pollution
have similar effects. Therefore, the outcome of this study
can provide the Malaysian government a clear under-
standing on the effect of the increase and the decrease
of stock market on the country’s air pollution. This will
help the government to provide more accurate policies to
control air pollution levels that is generated from stock
markets.

Methodology

Similar to the previous studies, this study utilized the
Stochastic Impacts by Regression on Population, Affluence
and Technology (STIRPAT) established by Dietz and Rosa
(1994). The STIRPATmodel is an extension to the basic mod-
el I = P × A × T (I, P, A, and T represent pollution, population,
economic activities, and technology) created by (Ehrlich and
Holdren 1971). Moreover, the STIRPAT model is suitable to
test the hypothesis of this study.

Following Paramati et al. (2018); the model (1) below is
constructed; however, this study examines the asymmetric

effects stock market on Malaysia’s air pollution. The model
below can be specified as follows:

CO2t ¼ F PDt;GDPt;EINt; STt
þ; STt

−ð Þ ð1Þ

CO2 is CO2 emission measured in millions of metric tons;
PD is population density measured by number of persons per
square kilometer, GDP is the gross domestic product per
capita measured in constant (2018) millions of US dollars.
EIN is energy intensity measured as total energy per unit of
GDP. ST is a percentage of stock traded to total GDP as an
indicator of stock market. Moreover, t represent time, − and +

represent the negative and positive shocks for stock traded.
The data range is from 1980 to 2017, the variables CO2, PD,
GDP, and ST were retrieved from the Euromonitor
International (2019) while EIN was retrieved from Malaysia
Energy Information Hub (2019). All the variables (excluding
ST) will be transformed to its natural logarithm.

Changes in time series data are likely to be gradual instead
of being sudden following economic shocks including stock
market activities. Therefore, the nonlinearity unit root test of
Kruse (2011)1 is adopted to investigate the presence of sta-
tionarity in each of the variables. The Kruse (2011) test is
essentially an improvement of the nonlinear unit root tests
introduced by Kapetanios et al. (2003), who proposed a sta-
tionarity test with null hypothesis of non-stationarity as op-
pose to the alternative of globally ESTAR.

Δyt ¼ ∂1y3t−1 þ ∂2y2t−1 þ μt ð2Þ
where y is the variable of interest. Wald test introduced by
Kruse (2011) can be used in testing the null hypothesis of
non-stationarity, H0 : ∂1 = ∂2 = 0. The Akaike information cri-
terion is employed to choose the optimal lag length.

The next step is to examine the asymmetric effects of stock
market activities and the other independent variables on pol-
lution. The nonlinear autoregressive distributed lag bound
(ARDL) proposed by Shin et al. (2011)2 is applied to reveal
the asymmetric relationship in the short run and long run.
Unlike previous studies, the outcomes of this research reveal
whether the short-run and long-run positive shocks of the
independent variable is similar to the short-run and long-run
negative shocks. The nonlinear ARDL is presented as follows:

Y t ¼ C þ α1PDt þ α2GDPt þ α3EINt þ α4STt
þ

þ α5STt
− þ εt ð3Þ

The general version of (3) is presented as follows:

yt ¼ αþztþ þ α−zt− þ εt ð4Þ

1 For the Kruse (2011), we utilized the software R.
2 For the nonlinear ARDL, we utilized the EViews software.
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α+and α− are the long-run parameter and z1 is the vector of
several regressors which is expressed as follows:

zt ¼ z0 þ ztþ þ zt− ð5Þ

zt
−and zt

+ are the negative and positive partial sums which
are expressed as follows:

ztþ ¼ ∑t
i¼1Δz j

þ ¼ ∑t
i¼1max Δzi; 0ð Þ ð6Þ

zt− ¼ ∑t
i¼1Δz j

− ¼ ∑t
i¼1min Δzi; 0ð Þ ð7Þ

The nonlinear ARDL framework has the same process as
the linear ARDL suggested in Pesaran et al. (2001).
Estimating Eq. (9) involves the use of the null hypothesis of
ρ =∅+ =∅− = 0. Besides, in nonlinear ARDL, theWald test is
adopted to estimate the long-run coefficient by ∅+ =∅− as
well as the short-run coefficient as μ+ = μ−. Lastly, the increas-
ing dynamic multiplier impacts of z+ and z− on yt is presented
as follows:

mþ
k ¼ ∑k

i¼0

∂ytþi

∂ztþ
;m−

k ¼ ∑k
i¼0

∂ytþi

∂zt−
k ¼ 0; 1; 2; ð8Þ

where k→∞; the mþ
k →αþ;m−

k→α− and where the long-run
asymmetric α+ and α− is already computed, and therefore be
employed as below:

αþ ¼ −∅þ

ρ
;α− ¼ −∅−

ρ
ð9Þ

Empirical results

We start the empirical analysis by presenting the linearity tests
on the variables presented in Table 2. Themethod proposed by
Harvey et al. (2008) has been employed and the findings sug-
gest that the null of linear process can be rejected in all the
variables.3 Therefore, we examine the unit root properties of
the series with the method of Kruse (2011). For comparison
sake, the findings of Kapetanios et al. (2003) test are also
stated and the findings are not substantially diverse from the
results generated from the Kruse (2011) test.4,5 The outcomes
of the Kruse (2011) test, which are displayed in Table 3, sug-
gest that the variables are all stationary at first differences.

The next step is to examine the long-run relationship be-
tween the series by utilizing the bound test. The bound test
results in Table 4 revealed that the F-statistics value is larger

than the critical values at 10%, 5%, and 2.5% of significance.
Therefore, the null hypothesis of no long-run relationship can
be rejected and cointegration exists among the variables.

As cointegration is present among the variables, the short-
run and long-run nonlinear ARDL is performed. The short-run
results of nonlinear ARDL are presented in Table 5. The re-
sults in general revealed that the increase in stock traded (ST+)
leads to an increase in CO2 emission. However, the decrease
in stock traded (ST−) have no short-run significant effect on
CO2 emission. In addition, population density, GDP and en-
ergy intensity have no significant short-run effect on
Malaysia’s CO2 emission.

Finally, according to the long-run outcomes of nonlinear
ARDL estimation obtained in Table 6, it is shown that the
increase in ST leads to an increase CO2 emission while the
decrease in STwill decrease CO2 emission significantly in the
long run. Moreover, population density has a significant long-
run positive effect on CO2 emission. However, GDP and en-
ergy intensity have no significant effect on Malaysia’s CO2

emission.
The foregoing findings suggest that the long-run results in

general indicate that the effects of stock traded increased

3 The comprehensive information on this test are available in Harvey et al.
(2008).
4 The comprehensive information on these tests are available in Kruse (2011)
and Kapetanios et al. (2003).
5 Consistent with the advice of Kapetanios et al. (2003), we have used the
demeaned version of the test.

Table 2 Results of linearity test

Variables Test statistic 1% 5% 10%

CO2 4.15*** 3.87 3.67 3.57

PD 4.88*** 1.36 1.06 0.93

GDP 2.15*** 1.53 1.47 1.44

EIN 1.18*** 0.00 0.00 0.00

ST 12.30*** 8.02 7.59 7.36

The parenthesis contains the probability values. ***, **, and * suggest
significance level at 1%, 5%, and 10%.

Table 3 Results of the nonlinear unit root test

Variables Kruse (2011) Kapetanios et al. (2003) k

Level

CO2 4.114 − 1.357 1

PD 0.425 0.085 6

GDP 2.618 − 0.213 5

EIN 3.956 −0.999 6

ST 1.926 − 1.326 4

First difference

CO2 8.829* − 3.009** 1

PD 12.631** − 2.880* 1

GDP 9.549* − 3.103** 1

EIN 37..379*** − 5.187*** 1

ST 25.269*** − 4.780*** 1

The critical values are available in Kruse (2011) and Kapetanios et al.
(2003). ***, **, and * suggest significance level at 1%, 5%, and 10%.
Eight is the maximum lag length. k signifies the lag length

Environ Sci Pollut Res (2019) 26:34977–3498234980



significantly when comparing them with the short-run results.
In other words, the fluctuations of stock traded are far more
significant in the long run than the short run. The foregoing
results which suggest that expansion in stock market activities
will increase emission is consistent with the results of
Paramati et al. (2017) who showed that stock market develop-
ment will promote pollution in emerging countries.

It is possible to justify the positive impact of stock market
activities on pollution in Malaysia on two rationales. Firstly,
stock markets in the developing countries including the mar-
ket in Malaysia concentrates on the growth of economic ac-
tivities while paying little attention towards the CO2 emis-
sions. Stock market serves as a platform through which
manufacturing, industrial, and construction activities raise
capital for their operations. Many of the listed firms on the
stock market in Malaysia (including the Main market,
BAccess, Certainty, and Efficiency^ or ACE market and the
Leap market) are involved manufacturing, industrial, and con-
struction activities. The activities of these sectors account for
about 28% of the GDP, directly account for 13% of the emis-
sion from fuel combustion and more than 50% of the emission
from fuel combustion (World Bank 2019).

Secondly, green financing is still at the embryonic stage in
the country. Although it has been attracting attention in the
recent years, green financing has not taken off in a significant
manner in Malaysia relative to the situation in the developed
countries. Besides, as a result of inadequate legislative struc-
ture for green technologies, sustainability has not been ade-
quately inculcated into activities of financial system in

Malaysia (Sim and Putuhena 2015). Having several years
without adequate green financing existing in the system, it
has been very difficult for stock market and the financial sys-
tem to actively contribute to the reduction in emission in the
country. However, in the developed countries, where stringent
stock market policies exist, market participants ensure that
firms listed in the market control the emissions by embracing
green technologies (Paramati et al. 2017).

Conclusion and policy suggestions

The main objective of this research is to examine the asym-
metric effects of stock market on Malaysia air pollution. In
order to realize this objective, a nonlinear ARDL model was
employed for the period of 1980–2017. CO2 emission has
been used to proxy air pollution and stock traded as an indi-
cator of stock market development. Moreover, a number of
variables were utilized as determinants of air pollution namely
population density, GDP, and energy intensity. The short-run
results revealed that the increase in stock traded, population
density, GDP, and energy intensity increased Malaysia’s CO2

emissions. However, the decline stock traded have no signif-
icant effect onMalaysia’s CO2 emission. Moreover, it appears
that the increase stock traded and population density are the
most important variables to consider when dealing with CO2

emission in the short run.
The long-run results also revealed similar outcomes; as the

increase in stock traded and population density increase
Malaysia’s CO2 emission. Moreover, the decrease in stock
traded will decrease CO2 emission significantly in the long
run.

The foregoing results which suggest that expansion in
stock market activities in Malaysia will increase the country’s
CO2 emissions is not surprising given that the stock traded in
Malaysia mostly comes from companies that are basically not
environmentally friendly. Therefore, adopting energy conser-
vation policies, enhancing energy efficiency, and sustaining
infrastructure projects for the listed companies is essential to
reduce Malaysia’s air pollution levels. Moreover, policy
makers should provide serious investment incentives for the
listed companies that are greener and sustainable in their

Table 5 Results of the nonlinear ARDL in the short-run

F-statistics value Probability
Variable

ln PD 7.718156** 0.0350

ln GDP 4.333931* 0.0654

ln EIN 5.367072* 0.0621

ST+ 5.239481* 0.0669

ST− 2.703904 0.1774

** and * suggest significance level at 5% and 10%

Table 6 Results of the nonlinear ARDL in the long run

Variable Coefficient T-statistics value Probability

ln PD 0.379793 6.654453*** 0.0026

ln GDP 0.189544 0.652748 0.5495

ln EIN − 0.432679 − 1.737826 0.1572

ST+ 0.012910 7.897866*** 0.0014

ST− − 0.005013 − 2.529959* 0.0647

** and * suggest significance level at 5% and 10%

Table 4 Results of
bound test Null hypothesis: no long-run relationships

exist

Test statistic Value k

F-statistic 4.043443 5

Critical value bounds

Significance I0 bound I1 bound

10% 2.08 3

5% 2.39 3.38

2.5% 2.7 3.73

1% 3.06 4.15

Environ Sci Pollut Res (2019) 26:34977–34982 34981



production activities. The relevant authorities can also intro-
ducemeasures to counterbalance the tendency of stock market
to be a platform for financing relatively dirty industries. An
example of such measure is the introduction of the Green
Technology Financing Scheme (GTFS) in 2009.

The foregoing results have shown that solving pollution in
Malaysia goes beyond introducing appropriate policies for the
stock market only. Moreover, increasing the utilization of re-
newable energy in the energy mix will ensure that the expan-
sion in GDP and population will not necessarily translate into
more pollution in the country. Policy makers should provide
private–public partnership investment projects that focus on
renewable energy. Because, currently, most Malaysia’s energy
comes from non-renewable sources, especially from fossil
fuels.

The research has its own limitations; basically, this research
focuses on the effect of stock market in general on CO2 emis-
sion utilizing annual data. Therefore, the outcome of this re-
search revealed only a general idea on the positive and the
negative effects of stock traded on CO2 emission in
Malaysia. Thus, for future research, it is essential to disaggre-
gate the stock market into sectors, as Malaysia stock markets
contain 9 main sectors, namely consumer product, construc-
tion, property, industrial production, trading/services, mining,
technology, plantation, and the finance sector. This can help to
provide more detailed outcomes which can provide more ac-
curate recommendations. Moreover, utilizing monthly data is
more appropriate as it contains higher frequency, which in-
creases it capability to capture the movement between the
stock market and CO2 emission.
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