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ARTICLE INFO ABSTRACT

It is acknowledged that environmental degradation, climate change and the atmosphere's
temperature are increasing due to the emission of greenhouse gasses. Therefore, a speedy
response is required to lessen the severe effects of greenhouse gases. The present study has
analyzed the influence of electric consumption, fiscal development, globalization, and trade
openness on carbon emission using the latest dataset and modern econometric techniques.
To accomplish the said objectives, the study has employed Johansen cointegration,
autoregressive distributed lag model (ARDK), and block exogeneity. The results specify that
with the 1% increase in electric consumption, fiscal development, globalization and trade
openness, the carbon dioxide emission increases by 0.01%, 0.04%, 0.68%, and 0.25%,
respectively. Moreover, the results also indicated that the environmental Kuznets curve is
prevailing in the Malaysian economy because an inverted U-shape connection occurs between
carbon and GDP2. On the basis of data diagnostics, it is determined that the ARDL model is
credible, stable, and reliable. Further, block exogeneity affirms the long-term affiliation
among the factors and concludes that all the factors under analysis contribute to the
environmental deterioration in the Malaysian economy. Therefore, the government may
design an environmental or pollution tax policy to minimize carbon emissions. Green energy
should be produced and consumed as it is environmental friendly and helps to reduce

Article history

Received: September 16, 2022
Revised: December 07,2022
Accepted: December 19, 2022

Keywords

Environment Kuznets Curve
Globalization

Energy consumption

Fiscal development
Malaysia

temperature and atmospheric pollution.

Email: srehman@gudgk.edu.pk
https://doi.org/10.52223/jei4032214
© The Author(s) 2022.

This is an open access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).

INTRODUCTION

Greenhouse gases (GHGs) cause environmental degradation,
climate change, and an upsurge in the atmosphere's temperature
(Ur Rahman, 2019). These gases are emitted into the atmosphere
and trap heat from the sun, increasing the Earth's average surface
temperature. This phenomenon, known as the greenhouse effect,
is a natural process that helps to keep the Earth's surface warm
enough for life (Arnaut and Lidman, 2021). However, the
concentration of GHGs in the atmosphere has increased
significantly in recent decades due to human activities such as
burning fossil fuels and deforestation. As a result, these human
activities increase the earth's average surface temperature,
known as global warming (Danish et al., 2019).

The main GHGs are carbon dioxide (COz), methane (CH4), and
nitrous oxide (N20). These gases are emitted into the atmosphere
through various human activities, including burning fossil fuels
for energy production, industrial processes, transportation, and
energy consumption in agricultural activities (Khezri et al,, 2022).
According to World Bank data, global GHG emissions reached a
record-high 49.2 billion metric tons of COz equivalentin 2019 (Su
et al, 2021). It represents a significant increase from previous
decades and is found to be a major contributor to global warming.
Malaysia is a country located in Southeast Asia that has a relatively
high level of carbon emissions. According to World Bank, in 2019,
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Malaysia's total carbon dioxide emissions were about 114 million
metric tons. It is the equivalent of about 0.3% of global carbon
dioxide emissions (Hoang, 2021).

Most of Malaysia's carbon emissions come from the energy
sector, mainly from burning fossil fuels such as coal, oil, and
natural gas. Other significant sources of carbon emissions in
Malaysia include transportation, industrial processes, and
waste (Khan et al,, 2021). Malaysia has implemented several
policies and initiatives to address its carbon emissions. For
example, the country has set a target to reduce its carbon
intensity (the amount of carbon emitted per unit of GDP) by
45% by 2030 (Haldar and Sethi, 2022). In addition, it has
established many renewable energy projects, such as
hydroelectric, solar, and wind power. Malaysia has also
implemented energy efficiency measures and set targets for
using renewable energy in transportation (Solaymani, 2022).
Malaysia is committed to achieving various sustainable
developments goals (SDGs) such as carbon neutrality,
environment protection, responsible energy consumption and
clean, green energy production and as well as fostering
economic growth

Energy consumption and carbon emissions are closely linked
in Malaysia, as the country's energy sector significantly
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contributes to its carbon emissions (Munir and Ameer, 2018).
According to World Bank, in 2019, the energy sector was
responsible for about 73% of Malaysia's total carbon dioxide
emissions (Nurgazina et al,, 2021) by using fossil fuels, such as
coal, oil, and natural gas, fuel energy consumption. These
energy sources are relatively cheap and easily accessible but
also contribute significantly to carbon emissions. Fossil fuels
accounted for about 88% of Malaysia's total primary energy
consumption in 2019 (Abd Razak et al.,, 2021).

One of Malaysia's key drivers of economic development has
been its export-oriented manufacturing sector, which has
benefited from the country's robust infrastructure, relatively
low labor costs, and favorable business environment. The
government is a major exporter of electronics, textiles, and
other manufactured goods, contributing to its economic
growth. In addition to manufacturing, tourism, finance,
telecommunications industries and services sector are also
significant contributors to Malaysia's economy.

Moreover, globalization has increased the interconnectedness
and interdependence of the economy through the exchange of
goods, services and information (Etokakpan et al,, 2020). In
recent decades, globalization has led to rapid economic growth
and increased trade and investment among various countries.
In Malaysia, globalization has contributed to an increase in
carbon emissions. As the government has industrialized and
become more integrated into the global economy, its energy
consumption and carbon emissions have increased (Aslam et
al,, 2021). The energy sector is a significant contributor to
Malaysia's carbon emissions, and the country's reliance on
fossil fuels, such as coal, oil, and natural gas, has contributed to
this trend (Sharif et al., 2020).

The Malaysian economy is open to international trade and
investment (Rambeli et al, 2021). Trade openness has likely
contributed to an increase in the country's carbon emissions.
As the government has industrialized and become more
integrated into the global economy, its energy consumption
and carbon emissions have increased (Aslam et al.,, 2022). The
energy sector is a significant contributor to Malaysia's carbon
emissions, and the country's reliance on fossil fuels, such as
coal, oil, and natural gas, has contributed to this trend
(Sarkodie and Owusu, 2021)

Numerous research employed odd and even factors to
measure the emitter of Carbon Dioxide (CO2) in the
environment. But the current study organized the latest
dataset, with GDP, GDP?, energy consumption, globalization,
financial development, and trade openness from the
perspective of Malaysia. The study assesses whether or not the
environmental Kuznets curve (EKC) prevails in the economy.
Does globalization affect carbon emissions? Moreover, trade
openness and fiscal development play their role in increasing
carbon emissions. EKC is an economic theory that suggests an
inverse relationship between a country's level of economic
development and its environmental quality (Abd Razak et al,,
2021). Specifically, the theory proposes that as a country's
income increases, its ecological quality initially declines but
eventually improves as it becomes more developed (Noor and
Saputra, 2020). This study contributes to the economics
literature by utilizing modern techniques like Johansen co-
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integration, ARDL Bound, ARDL and Block exogeneity to
assess a fresh economic perspective.

The actions of humans in manufacturing create severe
problems for the environment and disrupt ecosystems
(Kuronuma et al, 2018). As the principal culprit, COz is
accompanied by numerous dangerous gases and is a crucial
element in increasing the earth's general temperature
(Haikola et al.,, 2021). A widely held belief holds that pollution
is the primary cause of around 60% of the greenhouse effect.
However, an imperative approach that beautifully explores the
paradigm of growth with the environment is known as EKC
(Danish et al,, 2021). EKC declares that at the beginning of
economic growth, the level of COz increases in the atmosphere
and declines with the passage of time because of the
development of environmental technologies when an
economy achieves economic prosperity (Terrell, 2021).
Moreover, such a strategy does not hold across the nation in
the long term. However, some researchers attempted to
resolve the issue by employing some economic features, i.e.,
financial development, trade openness, energy consumption
and urbanization (Ur Rahman, 2019).

The 19th edition of World Energy Markets Observatory 2017
states that Malaysia is in the second position in emitting
carbon (264 million tonnes of oil equivalent) in the region
(Nurgazina et al, 2021). In contrast, Taiwan and Singapore
emit approximately 276 million tonnes and 221 million tonnes
of carbon annually. The report also explains that renewable
resources generate about 4.6% of energy; the rest is produced
from fossil fuels such as coal, natural gas, and oil (Muhammad
and Saad, 2018). The main reason for depleting the ozone layer
is the COz emission from power generation and automobiles.
It makes the way smooth for the greenhouse effect and
indirectly creates waves and storms in the ocean, such as
Penang (Farabi et al, 2019). Malaysia also plans to reduce
greenhouse gas emissions while installing the Green
Technology Master Plan 2017-2030 (Ali et al., 2018; Sulaiman
and Shabri, 2021)).

In a careful calculation, carbon dioxide is the primary
component of greenhouse gasses and the primary cause of
climate variation and global warming (Rambeli-Ramli et al,,
2018). In layperson's terms, the amount of carbon dioxide in
the atmosphere has increased significantly (Yuaningsih et al.,
2021). The increased energy usage in the eight emerging
economies significantly contributes to the increased emissions
of COz and the expansion of their economies (Au Yong, 2018).
According to Saudi et al. (2019), the amount of energy
consumed is directly associated with the amount of CO2
emitted per person.

When newly industrialized countries boost their business by
1%, CO2 productivity in the country reduces by 0.2% (Arifah
and Haryono, 2021). For example, if Nigeria's commerce grew
by 1%, CO2 emissions in the economy would decline by 0.3%
(Abdul-Latif et al., 2020). According to Raihan et al. (2021),
there was no correlation between commerce and the emission
of COz in Pakistan. High commercial freedom in Central and
Eastern Europe is possible in this scenario. According to
Yuaningsih etal. (2021), long-term CO2 production is expected
to be modest.
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On the contrary, Deqiang et al. (2021) claimed that trade
expansion enhances the environmental carbon ratio. A panel
study based on the causality determines a negative short-run
association between trade openness and CO2 emission in the
surroundings (Yan et al,, 2020). As for as Pakistan's scenario is
concerned, if financial development grows by about 1 percent
CO2 emission will increase by about 0.17 percent in the
Economy (Shahzad et al, 2017). Tsaurai (2019) stated that
financial development enhances the country's economic
prosperity and reduces environmental depletion. In contrast,
Ehigiamusoe and Lean (2019) found that increased financial
growth negatively influences the surroundings and enhances
the Nigerian economy's emission level.

Globalization, on the contrary, assists a country while
transferring new technology from the developed to the
emerging economy, enhancing the utilization of labor and the
relative benefits among them (Shahbaz et al, 2019). Due to
globalization, a nation can improve its resource utilization.
Moreover, globalization creates the opportunity for capital
mobilization through foreign direct investment and empowers
the capital market (Saint Akadiri et al., 2020). Globalization
directly influences growth through trade openness and
increasing energy utilization.

Therefore, we can say that numerous researchers employed odd
and even factors to capture the influence of carbon emissions.
The current study used globalization, trade openness, financial
development, electric consumption, and gross domestic
product, and for the EKC, GDP2 is employed. The main objective
is to measure the influence of carbon emissions on globalization,
trade openness, financial development, electric consumption
and gross domestic product. So, the study arranged a time series
dataset spanning from 1971 to 2019. The task is completed
using cutting-edge methods. This study considered all potential
factors that may impact or call attention to the carbon emission
issue. Recent data and modern econometric evaluation methods
provided a fresh perspective to this work.

METHODOLOGY

A time series data set is organized to capture the influence of
globalization, trade openness, and financial development on
the carbon emanation and the presence of EKC in the
Malaysian economy. Various approaches were employed to
measure the influence on carbon emission, but this study
employed the method of Shahbaz (2022), Jiang et al. (2021)
and Saint Akadiri etal. (2020) while reframing regarding study
factors. The Cobb-Douglas functions have various advantages
that make them useful in multiple contexts. For example, the
calculation is quite simple. Since it can handle many data
inputs (Shahbaz, 2022), it can use econometric techniques like
multicollinearity, serial correlation, and heteroscedasticity
(Saint Akadiri et al.,, 2020). It is possible to express the basic
non-linear form.

CO, = AGDP*'EC**Glob**Trad“*Fis“*n 1)

GDP, Eng, Urbz, Trad, and Fis represent the real GDP per capita,

energy consumption, urbanization, trade openness, and
financial development. At the same time, ‘A’ and ‘I]’ are the
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residual parameters. Where a1...a5 are the constant returns to
scale allied with the stated variables. The previous model is
replaced with the log model by taking the log of all the
variables, implying that parameters will assess the
receptiveness of CO2 emissions with all the variables being
elastic. Finally, the linear model is expressed as;

1nCO,, =1nA +(111nGDP[+ azlnEC[Jr aslnGlob[+a4lnTl +a51n[:t +g,

(2)
Replaced INA =q,

1nCO,, =a,+a'InGDP, + a*1nEC, + a*1nGlob, +a*1nT, +a*1nF, +¢,

3)
Where CO:z is measured in metric tons per person, GDP in
constant 2010 US dollars, E in kilograms of oil equivalent, and U
is the percentage of the population that lives in urban areas. The
exports and imports of commodities and services are used to
compute T and measured as a % of GDP. Finally, the private
sector's share of domestic credit or ‘F’ is measured as (% of
GDP). The figures were compiled using indicators from 1970 to
2019. In addition, a new mix of criteria was used to examine
whether or not the EKC hypothesis is dominating in economics.

1nCO,, =a.,+a,INGDP,+ 0, InGDP;” + o, 1nE, + o, 1nU, +a, 1T,

+alnF +e,

(4)

However, t stands for time trend, oo shows the fixed effect, and
the e denotes the error term. Whereas: a: ... as explains the
long-term flexibilities (elastic) of the study's concerning
variables. As stated before, parameters 1 and 2 should have
positive and negative coefficients in light of the EKC method
(Thio etal., 2022), depending on the economic progress or the
panel of nations, parameter 4 fluctuates from one country to
the next. Further, it demonstrates how urbanization boosts
energy use, which encourages the emission of CO2. By
collecting environmentally friendly technologies and raising
production efficiency, urbanization, on the contrary, promotes
development by reducing
degradation (Noor and Saputra, 2020).
Furthermore, the impact of the a5 is conditional on the stage
of development through which the economy is moving. It's
terrible for developed nations since they buy environmentally
damaging products from countries with lax environmental
regulations (Terrell, 2021; Xia and Wang, 2020). Growth
economies, on the contrary, are a good indicator since they
boost output without taking precautions or adhering to
legislation meant to safeguard the environment. Since
developing responsible for
environmental degradation, a high degree of trade openness
and a considerable deal of carbon dioxide has been added to
the atmosphere as a result (Neagu, 2019; Shikwambana et al,,
2021; Bibi and Jamil, 2021).

economic environmental

countries are primarily

RESULTS AND DISCUSSION

This study is organized to measure the influence of
globalization, financial development, and GDP on carbon
emissions and capture the existence of EKC using a time series
dataset from the World Development Indicators (WDI). First,
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to present an overview of study factors, descriptive analysis is
applied, and outcomes are reported in Table 1. All the
variables are presented descriptively and demonstrate that
the Malaysian economy produces between 2.105 and 0.301,
i.e, 1.33-kilo ton (kt) of carbon dioxide per year. In contrast,
the average gross domestic product (GDP) is around US $
49.509. While the EC, FD, Glob, and TO ratios are 7.309, 4.379,
4.096, and 4.922, which lie in the maximum and minimum
range, respectively. Additionally, in Figure 1, the historical
trend of data is portrayed.

Figure 1 discloses the trend of all the variables except trade
openness; the remaining factors have an increasing trend.
Moreover, Augmented Dicky Fuller (ADF) and Philips Perron
(PP) tests are used to finding the stationarity. The dataset must
have a unit root before applying any other method. The
outcomes of ADF and PP tests are reported in Table 2.

The outcome elaborates that all factors have zero mean and
constant variance at the first difference at ADF and PP. In
simple words, energy consumption, financial development,
trade openness, globalization, and real GDP are integrated
with I(1). However, GDP and FC have stationery at a level in
ADF. While in the PP test, GDP and FD have a unit root. But at
first difference all the factors are stationary. Moreover, the

Table 1. Descriptive analysis of the variables.

Johansen cointegration approach is employed to measure the
association among the factors under analysis, which is known
to capture long-term connections among the variables in the
time series dataset; results are described in Table 4.

The abovementioned that the
Johansen cointegration test has two segments (i.e., Trace and

information elaborates

Max-Eigen values). Trace finds four cointegration equations,
while max-Eigen finds three
indicating that all the factors have a long-term affiliation with

cointegration equations,

carbon emission. Moreover, it also elaborates that the globe is
negatively associated with CO2 while GDP, EC, FD, and TO are
positively associated with carbon dioxide. Increase in the
globe, and carbon emanation is reduced while GDP, EC, FD, and
TO increase the carbon dioxide emanation in the Malaysian
economy in the long term. When time series are 1(0), I(1), or
jointly ARDL bounds, testing can estimate level relationships.
Bound testing, an extension of ARDL modeling, employs F and
t-statistics to evaluate the relevance of the lagged levels of
variables in a univariate equilibrium correction system when
it is uncertain if a time series is a trend or first difference
stationary. The ARDL model is used to analyze the short-term
and long-term affiliation of the variables. The outcome of the
ARDL bound is reported in Table 4.

Variables Mean Median Maximum Minimum Std Dev Skewness Kurtosis Jarg-Bera
Cco2 1.338 1.548 2.105 0.301 0.609 -0.223 1.491 4.950
GDP 7.034 7.066 7.286 6.644 0.179 -0.409 2.305 2.304
GDP2 49.509 49.928 53.09 44.150 2.017 -0.365 2.256 2.177
EC 7.309 7.418 8.042 3.687 0.575 -0.382 1.812 3.989
FD 4.379 4.631 5.065 3.058 0.568 -1.004 2.746 8.204
Glob 4.096 4.106 4.396 3.687 0.247 -0.262 1.557 4.711
TO 4.922 4.945 5.395 4.299 0.314 -0.195 1.870 2.858
Source: Author(s) calculations.
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Figure 1. Trend of the variables; Source: Author(s) calculations.
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Table 2. Augmented Dickey-Fuller Test.

Variables Constant (at level) Trend & Constant (at level) 1st Difference
C02 -1.210 -1.731 -8.221%**
GDP -2.781* -2.520 -5.102%**
GDP2 -2.592 -2.492 -5.1971%**
EC -1.393 -1.391 -7.132%**
GLOB -1.372 -0.650 -6.891%**
FC -2.761* -1.401 -5.992%**
TR -1.930 -0.142 -5.112%**
PP Result
CcOo2 -1.210 -1.691 -8.161%**
GDP -2.732%x* -2.532 -5.132%**
GDP2 -2.551 -2.511 -5.221%**
Ec -2.142 -1.110 -7.231%**
FD -2.741* -1.411 -5.992%**
Glob -1.432 -6.892%** -0.551%**
TO -1.461 -0.212 -5.112%**

Note: ***, **&* 10, 5 & 1% Significance Level respectively. Source: Author(s) calculations.

Table 3. Trace values.

Null Hypothesis  Alternative Eigenvalue  Trace 5% Critical Value Prob.**  Hypothesized
Hypothesis Statistic No. of CE(s)

Ho: k=0 Hl:k<1 0.591 121.011 95.751 0.00 None*

Hil:k<1 Hl:k<?2 0.462 79.282 69.812 0.00 At most1*

Hl:k<2 H1l:k<3 0.392 50.812 47.853 0.02 At most2*

H1l:k<3 Hl: k<4 0.321 28.023 29.792 0.07 At most3*

Maxi-Eigen Value

Ho: k=0 H1l:k<1 0.590 41.731 40.071 0.03 None *

Hl:k<1 Hl:k<?2 0.462 28.462 27.492 0.01 At most1*

Hl:k<2 H1l:k<3 0.391 50.813 57.853 0.12 At most2

Hl:k<3 Hl:k<4 0.323 28.022 25.291 0.07 At most3*

Normalized Co-Integration

1 Cointegration Equation(s) Log-likelihood 4.13.4696

Normalized cointegration Coefficient (standard error in parentheses)

CO2 GDP GDP2 EC FD TO GLOB
0.101 0.052 0.431 0.122 0.272 -4.960

1.000000 0.132 0.061 0.412 0.101 0.181 0.731

Source: Author(s) calculations.

Table 4. ARDL Bound Testing Estimations.

Dependent Factors A InCO2 (without GDP?) A InCO2 (with GDP?)

Number of Lags 1,1,0,1,0,0 1,0,0,1,0,0

F-Stat 3.401 5.851

R2 0.892 0.921

Adjusted R? 0.792 0.851

Source: Author(s) calculation.

However, the estimation reveals that fiscal development, trade
openness, and globalization upsurged COz emissions by
0.042% and 0.251% and decreased by 0.681%, respectively.
Simplifying that trade openness and fiscal development
increased the carbon emission, the finding are consistent with
Wang and Wang, (2021), Ur Rahman, (2019), Sun etal,,(2020),
Sun et al,(2019), and Paramati et al. (2021).

There are also indirect ways in which globalization can
contribute to carbon emissions. For example, as countries
become more interconnected, they may adopt more energy-
intensive production methods or consume more goods and
services that are produced using fossil fuels (Wang et al,
2019). Additionally, globalization can lead to urbanization and
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the concentration of people and businesses in cities, increasing
the demand for energy and transportation and contributing to
higher levels of carbon emissions (Huang et al, 2021),
indicating that globalization has a positive and negative
influence on carbon emissions. However, the current study
found a negative affiliation of globalization with carbon
emission, suggesting that interconnection among the nation
increased in Malaysia. The findings are consistent with Sun et
al. (2021), Wangetal, (2020), Zaidi etal., (2019), and Shahbaz
etal, (2018).

At the same time, the ECT term elaborates that the speed of
adjustment toward equilibrium is very high (0.79), meaning
that in each period, about 0.79% of adjustments are made
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toward the equilibrium. However, numerous residuals, study. At the same time, Ramsey RESET elaborates the model's
coefficients and stability tests were employed to empower functionality is also in favour of the study. However, the
the finding. The results are mentioned in Table 6. The CUSUM and CUSUM Square procedures were used to verify the
estimation state that the model is free from serial parameters' dependability, as shown in the accompanying
correlation, heteroskedastic, and normality is in favor of the Figures 2 and 3.

Table 5. ARDL Estimation.

Variables Coefficients Std. Err. t- stat p-value
Short Run

GDP 1.801 1.251 -1.651 0.10
GDP2 -2.280 1.382 -1.650 0.10
EC 0.801* 0.192 4.192 0.00
FD 0.092 0.101 0.941 0.35
Glob -0.110 0.501 -0.221 0.82
TO 0.251 0.172 1.462 0.15
Long Run Coefficient

GDP 2.9071** 1.241 2.032 0.04
GDP2 -1.992* 1.112 -2.791 0.05
EC 0.621* 0.231 2.652 0.01
FD 0.042* 0.082 3.551 0.06
Glob -0.681* 0.461 -1.472 0.04
TO 0.251* 0.181 2.391 0.04
ECT -0.791* 0.05
Adjusted R2 0.89

AIC -2.35

Source: Author(s) calculations.

Table 6. Residual, Coefficient, and the Stability test.

Heteroskedastic: Breusch- Pagan- Godfrey Test prob (0.01)
Breusch- Godfrey serial Correlation LM Test prob (0.02)
Jarque Bera Test prob (0.03)
Ramsey RESET Test prob (0.01)

12 1.6

1.2

12 — 0.4

3334 35 36 37 38 39 40 4l 42 43 44 45 46 47 48 3334 35 36 37 38 30 40 41 42 43 44 45 46 47 48
‘ —— CUSUM  ————- 5% Significance ‘ ‘ —__ CUSUM of Squares . 5% Significance ‘
Figure 2. CUSUM Result. Figure 3. CUSUMSQ Result.

Table 7. VAR Estimations.

Variables CO2 GDP EC FD TO GLOB
C(-1 0.621 0.251 0.261 -0.041 -0.061 0.022
Std.err 0.162 0.260 0.132 0.221 0.132 0.043
T stat 3.692 0.932 1.991 -0.181 -0.472 0.612
Prob. 0.021 0.011 0.032 0.042 0.031 0.021

Source: Author(s) calculation.
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Table 8. Dependent Variable: CO2

Excluded Chi. Sq. Df Prob.
GDP 0.381 2 0.82
EC 14910 2 0.00
FD 1.301 2 0.52
TO 0.801 2 0.66
GLO 0.851 2 0.65
Over- All 25.771 10 0.00
Dependent Variable: GDP
C 0.901 2 0.63
EC 6.891 2 0.03
FD 1.782 2 0.41
TO 0.331 2 0.84
GLOB 0.121 2 0.93
Over- All 13.151 10 0.21
Dependent Variable: EC
NC 4491 2 0.10
GDP 4301 2 0.11
FD 1.441 2 0.48
TO 4312 2 0.11
GLOB 3.661 2 0.16
Over- All 20.651 10 0.02
Dependent Variable: FD
C 2.251 2 0.32
GDP 2.712 2 0.25
EC 0.821 2 0.66
TO 3.652 2 0.16
GLO 14.271 2 0.00
Over- All 21.661 10 0.01
Dependent Variable: TO
C 3.821 2 0.14
GDP 9.621 2 0.00
EC 1.692 2 0.42
FD 15.381 2 0.00
GLO 1.462 2 0.48
Over- All 19.931 10 0.02
Dependent Variable: GLOB
C 10.252 2 0.00
GDP 1.501 2 0.47
EC 0.582 2 0.74
FD 4.521 2 0.10
TO 4.471 2 0.10
Over- All 28.592 10 0.00

The abovementioned model is strengthened by stability
diagnostic (Figures 2 and 3), which shows that its parameters
are significant at the 5% level. Furthermore, the study uses a
method developed by Sims (1980) called vector auto-
regressive (VAR) to capture the dynamic and adaptable
behavior of the model's variables. The brilliance of this method
lies in the fact that all variables are used in tandem. There is no
distinction between internal and external factors. Economists
use this tactic as a policy experiment to alter a variable's
trajectory and provide insight into hidden information in the
data. Table 7 comprises the output of the VAR model.

The results of VAR reveal that all the factors have a significant
long-term affiliation with carbon emissions. Moreover, data
carry a lot of information. Therefore, policymakers utilized
various approaches to extract that information to design a
suitable policy for sustainable economic development. That's
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why the study employed the block exogeneity approach, which
employed the independent variable as a dependent one and
revealed their influence on the dependent factor. Moreover,
block exogeneity also shows the granger causality among the
elements. The outcomes of block exogeneity are reported in
Table 8.

Table 8 discloses that there exists a long-term affiliation
among the factors. Moreover, the study utilizes the Block
Exogeneity test This
methodology divides all the elements in the different models
listed in Table 8. When carbon is dependent, all the other
variables are independent except CO:. Therefore, block
homogeneity states that energy consumption is the only factor
that causes the carbon dioxide produced in the economy. In
simple words, energy consumption predicts that an increase in
energy utilization will increase the CO2z emanation in the

to extract more information.



Journal of Economic Impact 4 (3) 2022. 278-288

economy and expects the one-way causality from EC to COz.
However, gross domestic product, fiscal development, trade
openness, and globalization individually have no granger
cause with the CO:z productivity. But collectively, all the
variables granger cause the carbon dioxide produced.

When GDP is dependent, the VAR Granger causality noted that
energy consumption has the granger causality with the GDP
because the p-value confirms the one-way causality from EC to
the GDP. In contrast, all other variables (C, FD, TO & GLO) have
no granger causality with the GDP. However, it noted that
energy consumption would promote the GDP in the economy
in the coming time frame. Moreover, all the variables except EC
individually have no granger causality towards GDP and no
granger cause collectively. When EC is dependent, the VAR
granger depicts that individually C, GDP, FD, TO, and GLOB
have no granger causality with the EC. But collectively, all the
variables have a granger cause with Ln EC, meaning that in the
coming time frame, all the variables will upsurge the energy
consumption application in the country.

When FD is dependent, the model introduced by the VAR
granger causality presents that in this model, globalization has
the granger causality with the fiscal development and has a
one-way association GLO to FD. In contrast, all the other
factors in the model individually have no granger causality
with the LNFD. However, all the variables, such as C, GDP, EC,
and TO have causality with the FD, which means they
collectively affect the behavior of the FD in the coming period.
When TO is dependent, the result of the VAR granger with the
TO dependent variable states that globalization and the gross
domestic product cause the economy's trade openness. The
estimations also say the relation is one way from GDP to TO
and the FD towards the GDP, while the individual influence of
the C, EC, and GLO have no granger cause. However, if talking
about the collective impact, the results explain that all the
factors have a granger cause on trade openness, meaning that
all the variables influence the TO's behavior in the coming time
frame.

When Glob is a dependent variable, the VAR granger test states
that CO:z granger causes globalization, meaning that
globalization will increase carbon production at the world
level in the future. In comparison, the individual influence of
all the factors in table 16 on globalization has no granger
causality. However, all variable collectively granger causes
globalization in the Malaysian economy.

CONCLUSIONS AND RECOMMENDATIONS

Climate change, world temperature, and environmental
degradation are increasing with the passage of time.
Therefore, the relationship between carbon emanation and
the predicted parameters is explored in this research. Factors
such as real GDP, energy consumption, GDPZ, trade openness,
financial development and globalization have been employed
as possible determinants of CO2z emanation. EKC is often used
when the investigation covers the environment. Therefore, the
gross domestic product square was also included in this paper.
All the information was mined from the World Development
Indicator, a collection that spans 1970 to 2019.

The Cobb-Douglas production methodology was utilized
because it dominated other tactics. The research used the ADF
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and PP tests for stationary, and both tests reveal that series
have zero mean and constant variance. Johansen's
cointegration affirms the long-term connection between GDP,
GDP?, FD, EC, TO, and globalization. In comparison, ARDL
confirmed the presence of EKC in the Malaysian economy.
Moreover, the ARDL elasticities elaborate that energy
consumption, GDP, trade openness, financial development,
and globalization play a significant role in carbon emissions.
Diagnosis of residuals, coefficients and stability approaches
show that the model is devoid of heteroscedasticity and serial
correlation. Model specification is valid, residual distribution
is normal and stable parameters. Furthermore, the VAR block
exogeneity approach indicates that carbon dioxide, real GDP,
energy consumption, trade openness, financial development
and globalization contribute to Malaysia's environmental
depletion.

An immense response policy should be designed to minimize
carbon emissions. Many countries are introducing carbon
taxes or environmental tax policies to attain zero carbon in the
future. However, political intervention is needed to enforce
regulations and create environmental awareness. In addition,
environmentally-friendly technology is also accessible to
lessen the carbon dioxide threat. Therefore, the government
should implement a better-off policy for the environment.
There are limitations to the study as well. The present
investigation made use of the time series dataset as an
example. Despite this, further research might be conducted
using a panel dataset. In addition, a wide range of carbon
emanation factors may be utilized to present a comprehensive
picture of the deterioration of the environment. Last, the
structural VAR method may be implemented for more
research, resulting in a wide range of model constraints.
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