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Abstract
It is agreeable that the rapid progress of civilization throughout the years came at a great price for severe environmental damages.
Currently, human civilization is facing the consequences of the environmental damages that have been made for centuries. As a
result, taking measures that will take civilization forward yet not make any environmental damages has become a devoir. Taking
these measures requires a profound knowledge of the effect of financial development and trade openness on carbon emissions.
This paper inspects the association between economic development, financial development, trade openness, and energy usage on
carbon emissions for an emerging nation, like Bangladesh. The paper is based on a total of 36 years of data (1980–2016). To
ascertain the existence of both long-run and short-run relationships, the autoregressive distributed lag bounds testing method is
applied. The outcomes expose that energy usage has a substantial influence on carbon emissions both in the short run and a long
run. The influence of economic development is momentous in the long run; however, in the short run, it has no effect. The factors
for trade openness and financial development are negative and immaterial equally in the short run and long run. The present study
proposes that Bangladesh’s government should carry out the strategy to advance substitute energy bases that ought not to release
a large amount of carbon emissions.

Keywords Economic development . Financial development . Trade openness . Energy usage . Carbon emissions . ARDL
co-integrationmethod

Introduction

In the recent decade, to progress financially by protecting the
environment has been burgeoning and is one of the leading
concerns for the entire universe. The measures that are only
beneficial for the economy but not for the environment are
raising high controversies. Thus, in the world of research
and development, the effect of economic development on
the environment has become an imperative subject. While
economic development is a result of multiple factors, among

these factors, financial development (hereafter FD) and trade
openness (hereafter TO) are prominent factors. The TO eluci-
dates that different economies have opposed in accomplishing
FD, economic growth, and TO-restrictive of equal witnessing
an increase in carbon emissions (Ohlan 2015; Fernández-
Amador et al. 2016; Hasanov et al. 2018). Numerous studies
in the recent decade have examined the association among
FD, economic development, TO, energy usage, and carbon
emissions because the linkage between these variables has
not been well explored in detail later (Shahbaz et al. 2011;
Dogan and Turkekul 2016; Maji et al. 2017; Shoaib et al.
2020; Shujah-Ur-Rahman et al. 2019; Ahmad et al. 2020)
Hence, this study emphasizes the bi-directional causation
among these entirely variable groups.

Financial organizations are the most reliable source of in-
vestment for smoothly carrying out the government. As FD
provides opportunities for capital and investment, it has be-
come an indispensable part of an economy. That is addition-
ally engaged in a fundamental character for improving the
creation of merchandises and service industries. This
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guarantees that financial properties are distributed proficiently
in progressing economic development. Moreover, FD en-
hances the consumption of energy that accelerates economic
growth (Siddique and Majeed 2015). Thus, it can be demon-
strated that FD is promoting production level and economic
growth but together, it increases carbon emissions and influ-
ences the climate in harmful ways (Shahbaz et al. 2013a, b, c;
Siddique et al. 2016, b).

Consequently, a series of prior studies have been conduct-
ed by research scholars about the influence of FD on carbon
emissions with various methodologies, indexes, and samples.
Conversely, some scholars advocate that FD could increase
economic development and also in turn decrease
environmental contamination. Romer and Frankel (1999)
pointed out that the improved economic marketplace can
boost the influx of FDI (foreign direct investment) and also
augment the extent of economic development of the taking
countries; FD acts as a channel for contemporary eco-
friendly technology (Birdsall and Wheeler 1993).
Furthermore, the established financial segment diminishes
borrowing charge, increases usury in the energy-effective seg-
ment, and lowers energy discharges (Tamazian et al. 2009a, b;
Shahbaz 2009; Shahbaz et al. 2010; Sadorsky 2010; Tamazian
and Rao 2010). Predominantly, the state and local manage-
ments can receive the benefit of diminished borrowing cost to
support environment-friendly schemes. Therefore, it can be
said that the relevant research has not yet arrived at a reliable
conclusion. Ascertaining environmental effects of TO has a
fundamental task in assembling and development schemes of
emerging nations that are presently endorsing a substantial
rise in TO; nevertheless, very few works are attained to exam-
ine the environmental effects of TO.

Bangladesh has witnessed tremendous economic growth
along with rapid development both in the finance sector and
in the labor sector over the last two decades (Hossain and
Chen 2020). Besides, economic development has also been
associated with the growing spending of fuel and, in this way,
rising carbon emissions (Hossain et al. 2020a). A dynamic
function is performed by TO in developing the nation’s econ-
omy. Although this development has carried numerous socio-
economic advantages, its effect on environmental degenera-
tion has been the core point of increasing dispute during the
ongoing ages (Hossain et al. 2020b). For example, the yearly
progress rate of carbon emissions has risen by 36% from the
year 2000 to 2010 in Bangladesh (WDI 2010). While the
influence of FD has raised global concern in Bangladesh, it
has not drawn considerable interest for Bangladesh. As the
quickest emergent nation in the Asian state, Bangladesh could
be a pretty and engaging case study since this not only wants
to build up the growing augmenting aspects to sustain consis-
tent development but also bring the environmental contami-
nation under the regulator. Hence, it is imperative to examine
the way of connecting relationships between these variables

for strategy purposes also. Bearing in mind this divergence,
the current study attempts to survey the association between
FD, TO, energy consumption, and economic development on
carbon emissions from Bangladesh’s point of view.

The purpose of the present paper is to examine the bidirec-
tional linkage among FD, TO, energy consumption, and eco-
nomic development on carbon emissions. To attain this objec-
tive, this paper scrutinizes the relationship among FD, TO,
energy consumption, and economic development on carbon
emissions using the autoregressive distributed lag (ARDL)
model. By using the ARDL model, this paper estimates this
causality from a country-specific dataset of Bangladesh from
the period of 1980 to 2016. The ARDL method is suitable to
fulfill our desired objectives.

Our present study generates some novel achievements in
the current literature and policy-making. First, the present
study contributes new empirical evidence by using the
ARDL model, as a new econometric approach, to investigate
the causal association among FD, TO, economic develop-
ment, and energy usage on carbon emissions. Second, as per
our information, this research is a new endeavor that explores
the associations among FD, TO, economic development, and
energy consumption on carbon emissions in the Bangladesh
framework. Third, this research extends the literature on ener-
gy economics through a better understanding of several deter-
minants for the consumption of carbon emissions and their
effect on environments as well as provides initiative to take
actions and strategies regarding sustainable development.

The rest of the parts of the paper are constructed as follows:
Section 2 reviews the relevant literature. Section 3 designates
the methodology of this study. Results and discussion parts
are explained in Section 4. Conclusion together with policy
suggestions are illustrated in Section 5.

Literature review

Drawing from numerous literature reviews for antecedent var-
iables of carbon emissions, we have partitioned our main re-
search contents into three phases. The first phase demonstrates
the relation between FD and its effect on carbon emissions; the
second phase manifests the relation between trade openness
and carbon emissions; the latest phase is expiated the mixed
influence of FD and TO on carbon emissions by using the
autoregressive distributed lag model in Bangladesh.

The relation between FD and its effect on carbon
emissions

The inescapable association between FD and economic devel-
opment was first studied by Schumpeter (1911). According to
him, the financial system has a vital influence on assembling
savings and designating them effective activities. This same
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belief is shared by King and Levine (1993), McKinnon
(1973), and Goldsmith (1969) as well. Their studies alluded
that a thorough financial system stimulates economic devel-
opment, as the financial structure can reallocate surplus funds
from the excess expenditure part to the shortage expenditure
part of a financial system. The excess resources can be gath-
ered from domestic and government funds. Moreover, there
are uncertainties regarding cash while transactions are de-
creased if the financial system is smooth. Thus, the financial
structure supports in decreasing business costs, information
costs, as well as monitoring costs of organizations and in-
creases efficiency (Shahbaz 2013).

There are other theories in favor of a sound financial
system. According to Claessens and Feijen (2006), FD
and good governance enhance the superiority of the envi-
ronment. This theory was also examined by Tamazian
et al. (2009a, b). Their data were collected from Brazil,
Russia, India, and China during the time from 1992 to
2004. According to them, trade receptivity and FD
decrease carbon emissions. Tamazian and Rao (2010)
used the generalized method of moments (GMM) method
to find the influence of FD, economic and institutional, on
carbon emissions for the temporary markets. They re-
vealed that these elements support the decrease in carbon
emissions. They too elucidated approval in favor of the
environmental Kuznets curve (EKC). Applying panel data
exploration, a set of experiments demonstrates that FD
reduces carbon emissions.

The association between carbon emissions and FD was re-
examined by Zhang (2011) based on the China market and
analyzed the conclusions by applying the vector error correc-
tion technique (VECM) as well as the variance decomposition
method. However, this analysis concluded contradictory re-
sults to the abovementioned studies. The observation elicits
that financial growth unquestionably causes an increase in
environmental catastrophes. A similar study was conducted
by Siddique et al. (2016a, b). They reviewed the effect of fuel
usage and FD on carbon emissions in South Asia from the
year 1983 to 2013. Their outcomes indicated that FD and
energy usage are contaminating the atmosphere by raising
carbon emissions. According to the observations, there are
two-way contingencies between carbon emissions and
energy usage in the long period as well as the short period.
Several contingencies were discovered between carbon
emissions and FD in the long period whereas there are no
contingencies at all in the short period. There are many
reviews regarding the link between FD and carbon
emissions and many controversies about these reviews. For
instance, Onanuga (2017) scrutinized the relationship between
FD and carbon emissions for Sub-Saharan Africa. According
to him, the carbon emissions is decreased by FD in high-
medium-income nations and increased in low-medium-
income and low-income nations. Further, according to

Tsaurai (2019), FD increases carbon emissions which depend
on West African countries.

The relation between trade openness and carbon
emissions

In the late 1970s, trade analysis started including environmen-
tal conditions (Jayadevappa Ravishankar and Chhatre
Sumedha 2000). As stated before, academics emphasize the
relations between environmental quality and trade from three
standpoints: intra-realm, inter-realm, and worldwide environ-
mental crises. However, there have been contradictions
among researchers about concluding trade openness effects
on the environment. The studies of World Bank (Lucas et al.
1992; Birdsall and Wheeler, 1993) about environment and
trade have discovered lesser emissions intensity for nations
that follow open business strategies. Conversely, most of the
researchers do not agree with World Bank’s research.
According to Rock (1996), open trade policies are more cata-
strophic toward the environment rather than inward trade pol-
icies. Thus, it can be said that there are environmental exter-
nalities. Managi et al. (2009) applied the instrumental vari-
ables method to appraise the total influence of TO on ecolog-
ical superiority. The outcomes exhibited that TO raises pollu-
tion in non-progressive countries, with an inconsistent re-
sponse in progressive countries: this upsurge was recognized
to the scales and conformation influences of TO.
Jayanthakumaran et al. (2012) scrutinized the association be-
tween income, TO, and carbon emissions approving that TO
reduces GHG (greenhouse gas) emissions through enhancing
income and stimulating a total rise in consumer spending on
environment-friendly products.

Furthermore, using the simultaneous equationmodel, Omri
(2013) studied the effect of carbon emissions on TO for 14
Middle Eastern and North American (MENA) countries from
the year 1990 to 2011. The result revealed that the influence of
TO on emissions in these countries was inversed and statisti-
cally insignificant. Al-mulali and Sheau-Ting (2014) mea-
sured imports and exports distinctly through scrutinizing nu-
merous bi-variate relations. They utilized the Panel fully mod-
ified ordinary least squares model (PFMOLS) to investigate
bi-directional long-period relations among energy consump-
tion, exports, imports, and TO on carbon emissions for 189
nations from the year 1990 to 2011. Their inquiry determined
that there is a long-period progressive connection among the
TO and energy usage on carbon emissions. Sohag et al. (2017)
studied the effects of energy usage, population, real income,
and TO on carbon emissions applying information from 82
emerging countries from the year 1980 to 2012 through sev-
eral mean group (MG) methods. The outcomes revealed that a
percentage rise in TO decreases carbon emissions by 0.3%. In
the meantime, the outcomes were indecisive for entire sample
nations, middle income and low income.
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The mixed influence of FD and TO on carbon
emissions

In Indonesia, Shahbaz et al. (2013a, b, c) studied the
association among FD, TO, energy consumption, eco-
nomic development, and carbon emissions. The
outcome indicated that energy consumption and
economic development increase carbon emissions. There
is a bidi rec t ional causat ion between economic
development and carbon emissions, energy usage and
carbon emissions, and unidirectional causation from FD
to carbon emissions. Omri et al. (2015) considered the
long-period association among energy consumption, FD,
urbanization, TO, economic development, and carbon
emissions for 12 MENA nations applying data between
1990 and 2011. By using the GMM method, they estab-
lish statistically inconsequential TO coefficients for 9 out
of 12 nations.

In sum, Bangladesh has gotten little devotion from aca-
demics investigating related factors applying the ARDLmeth-
od. Our study improves nuanced insights into the existing
works by integrating FD and TO together with additional fac-
tors in the ARDL method to discover its influence on carbon
emissions, particularly from Bangladesh’s point of view.
Alom et al. (2017) for Bangladesh showed that FD reduces
carbon emissions. To the best of our understanding, no previ-
ous papers have conducted the relationship among FD, TO,
and the carbon emissions in the setting of Bangladesh. To
shed light on this research gap, we empirically investigate
the effects of carbon emissions on FD, TO, economic devel-
opment, and energy usage for Bangladesh over the period
1980–2016.

Data and methodology

In the literature review described above, this study uses per-
capita energy usage, FD index, per-capita gross domestic
product (in constant 2010 US dollars), TO, and per-capita
carbon emissions. We measure the per-capita energy usage
by kilograms of oil equivalent; FD index is the proxy for
FD, GDP per capita (in constant 2010 US dollars) is the proxy
for the economic development, and trade as a percentage of
GDP is the proxy for TO.

The data set per-capita energy usage, GDP (in constant
2010 US dollars), trade as a percentage of GDP, and per-
capita carbon emissions was collected from the World
Development Indicators (WDI). Financial development index
was collected from the International Monetary Fund (IMF).
We utilize yearly time-series statistics from the year 1980 to
2016 for Bangladesh. Log-linear measurement yields a supe-
rior outcome in comparison to the linear operational method.
Consequently, the entire figures are converted to natural
logarithmic.

We have employed carbon emissions as a dependent vari-
able and FD, TO, economic development, and energy usage as
independent variables.

CO2 ¼ f FD; TO;EU ;GDPð Þ

The operational look of the model with natural logarithm is
as follows:

CO2t ¼ a0 þ a1FDt þ a2TOt þ a3EUt þ a4GDPt þ a5GDP2
t þ μt

where CO2 is carbon emissions, FD stands for financial
development, EU signifies energy usage, GDP indicates
economic development, and TO represents trade open-
ness. Also, t is for the time between the year 1980 and
2016, a0 is intercept, a1 is the elasticity of FD, a2 is the
elasticity of TO, a3 is the elasticity of energy usage, a4
is the economic development elasticity, a5 is the square
of economic development elasticity of carbon emissions,
and μ is the error term.

To examine the long-term and short-term association
among FD, TO, economic development, and energy us-
age on carbon emissions, we have used several analyses
and procedures. Since it is a time-series method and the
figures are yearly, so earliest we have used the unit root
examination to inspect the stationarity of the variables.
We have exercised the Augmented Dickey–Fuller (ADF)
and the Phillips–Perron (PP) assessment to test the sta-
tionarity of the variables, and the measurement for the
ADF test is as follows:

ΔY t ¼ aþ βt þ ρY t−1 þ ∑
p

i¼1
ΔY t−1 þ μt

The ADF assessment comprises lagged difference as a
crucial component to pledge autocorrelation. The ideal
amount of lags is utilized using Schwartz selection bench-
marks. Once the variables are stationary at the level at that
time ordinary least squares (OLS) is used, and if the variables
are stationary at the first difference, we have exercised the
Johansen co-integration method. If selected variables are
stationary at the level and residual at the first difference, the
ARDLbounds testing co-integration assessment is appropri-
ate and relevant. For this situation, several variables are sta-
tionary at the first difference and the rest are at level; there-
fore, we have utilized the ARDL co-integration method.We
have also applied the Lagrange multiplier (LM) assessment
of the remaining heteroscedasticity test, serial correlation,
and Ramsey reset assessment to examine the operational ar-
rangement of our method. Cumulative sum (CUSUM) and
cumulative sum of squares (CUSUMSQ) examinations will
be utilized to scrutinize the constancy of long-period and
short-period parameters. We will also draw the scatterplot
matrix of variables.
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Results and discussion

The descriptive indicators are presented in Table 1.

The unit root assessments

We used the ARDL bound assessment method to scrutinize
the long period association among FD, TO, economic devel-
opment, energy usage, and carbon emissions of Bangladesh.
The benefit of bounds assessment is that it is adaptable con-
sidering the order of integration of the sequences. This neces-
sitates that the variables should be integrated at I(0) or I(1) or
I(0)/I(1). The standard Augmented Dickey–Fuller (ADF) as-
sessment (Dickey and Fuller 1981) as well as the Phillips–
Perron (PP) assessment (Phillips and Perron 1988) have been
accompanied to distinguish the presence of unit roots and to
recognize the order for every variable. In Table 2, ADF and PP
unit root assessment exhibits that all variables act to enclose a
unit root in their levels but are stationary in their first differ-
ences. This proposes that all sequences are integrated of order
one or I(1). So, we have employed the ARDL bounds assess-
ment co-integration method.

Criteria lag length selection

Before using the ARDL bounds assessment, there is a neces-
sity to select the suitable lag order of the variables to calculate
the ARDL F-statistic and to investigate whether co-integration
occurs between the variables or not. The calculation of the F
test is so much difficult to the choice of lag length. To ascer-
tain the optimum lag interval in the analysis, a Vector Auto-
Regressive (VAR) method was primarily identified contain-
ing the endogenous variables of FD, TO, GDP, GDP2, EU,
and CO2with a randomly designated lag interval together with
a determination test of the lag interval was used to the resid-
uals. The particulars of this assessment are shown in Table 3.

Both lag selection measures and lag segregation assessments
indicators suggest that a lag of order three is optimum in this
analysis since four distinctive measures specify this feature.

Bounds test

ARDL Bounds Test
Date: 10/26/20
Time: 14:02
Sample: 1981–2016
Included observations: 36
Null hypothesis: No long-run relationships exist

Test statistic Value k

F-statistic 5.217137 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

The outcomes of the ARDL bounds F test co-integration
method are presented in Table 4. The second column of the
table describes the lag order of the variables. The lag length of
carbon emissions is 1, 0 for FD, TO, energy usage GDP, and
GDP2. The value of F-stat is 5.217137 which is larger than the
critical values at one percentage, five percentages, and ten
percentages for both 0 and 1 bounds. The larger value of F-
stat demonstrates the co-integration associations among FD,
TO, energy usage, economic development, and carbon emis-
sions in Bangladesh.

Table 1 The descriptive
indicators CO2 GDP GDP2 EU FD TO

Mean −0.671987 6.258479 39.26131 2.169069 −1.892737 1.437807

Median −0.689841 6.176122 38.14448 2.149157 −1.945039 1.441819

Maximum −0.306574 6.910141 47.75005 2.380793 −1.510933 1.682244

Minimum −1.019497 5.884592 34.62843 2.020617 −2.152263 1.222399

SD 0.228186 0.308744 3.926433 0.113920 0.165740 0.148221

Skewness 0.074731 0.649256 0.703311 0.423015 0.491932 0.133570

Kurtosis 1.809987 2.171179 2.255879 1.939405 2.083928 1.709411

Jarque–Bera 2.217641 3.658494 3.903967 2.837637 2.786063 2.677851

Probability 0.329948 0.160534 0.141992 0.242000 0.248321 0.262127

Sum −24.86353 231.5637 1452.668 80.25557 −70.03128 53.19887

Sum sq. dev. 1.874470 3.431634 555.0075 0.467202 0.988916 0.790898

Observations 37 37 37 37 37 37
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Long- and short-period analysis

ARDL co-integrating and long-run form
Dependent variable: CO2
Selected model: ARDL(1, 0, 0, 0, 0, 0)
Date: 10/26/20
Time: 14:08
Sample: 1980–2016
Included observations: 36

Cointegrating form

Variable Coefficient SE t-Statistic P value

D(GDP) 4.320837 1.897988 2.276536 0.0304

D(GDP2) −0.335838 0.146419 −2.293667 0.0292

D(EU) 1.527187 0.251153 6.080695 0.0000

D(FD) −0.047053 0.029178 −1.612641 0.1177

D(TO) −0.136206 0.072152 −1.887767 0.0691

CointEq(−1) −0.571562 0.151619 −3.769739 0.0007

Cointeq = CO2 − (5.0449*GDP −0.4015*GDP2 + 2.4292*EU −0.0262*FD
−0.2295*TO −21.4616)

Long-run coefficients

Variable Coefficient SE t-Statistic Probability

GDP 5.044900 1.163980 4.334180 0.0002

GDP2 −0.401470 0.082440 −4.869842 0.0000

EU 2.429165 0.479067 5.070620 0.0000

FD −0.026211 0.034043 −0.769946 0.4476

TO −0.229550 0.105815 −2.169344 0.0384

C −21.461608 3.444022 −6.231554 0.0000

The long period and short period co-integration are come
across after the validation of co-integration by bounds F-stat
assessment. The outcomes are described in Table 5.

The long-period outcomes demonstrate that GDP and en-
ergy consumption are the growing elements of carbon emis-
sions. The coefficient of FD and TO are negative that shows
the immaterial influence on carbon emissions. The coefficient
of energy usage is 2.42 that shows that a 1% growth in energy
usage produces a 2.42% rise in carbon releases. The coeffi-
cient of GDP is 5.044 that reveals that a 1% rise in GDP
produces a 5.044% increase in carbon emissions. The p value
of LM assessment is larger than 0.1 which reveals no serial
correlation, and the p value of heteroscedasticity assessment is
larger than 0.1 that involves no issue of heteroscedasticity.
The p value of Ramsey reset assessment is likewise larger than
0.1 that involves no problem in the operational procedure of
the method. Our experimental outcomes are stable with the
previous research (Shahbaz et al., 2013a, b, c; Siddique et al.,
2016, b).

The short-period outcomes demonstrate that energy usage
has a significant influence on carbon emissions, GDP has a
positive impact and significant at 5% level, FD has a negative
impact on carbon emissions but insignificant, and TO has also
negative impact on carbon emissions but significant at ten
percentage points.

Sensitivity test and stability assessment

The investigative assessments such as normality of residual
terms, LM for serial correlation, the specification for the short-
period method, and heteroscedasticity are described in
Table 6. The outcomes propose that the short period method
permits all investigative assessments. We discover no indica-
tion of white heteroscedasticity, autoregressive conditional
heteroscedasticity, and serial correlation. The operational pro-
cedure of the model seems well identified as well as the resid-
ual terms are typically disseminated. Cumulative sum
(CUSUM) and cumulative sum of squares (CUSUMSQ) as-
sessments have been engaged to scrutinize the stability of
long- and short-period parameters. Pesaran et al. (2000,
2001) recommend that the stability of long- and short-period

Table 2 ADF and PP unit root
assessments analysis Variables ADF test statistic PP test statistic

Level First
difference

Order of
integration

Level First
difference

Order of
integration

CO2 −0.061 −7.226*** I(1) 0.548 −12.929*** I(1)

GDP 0.009 −7.877*** I(1) 0.138 −7.589*** I(1)

GDP2 −0.539 −7.256*** I(1) 0.539 −7.077*** I(1)

EU 1.779 −7.546*** I(1) 2.667 −10.472*** I(1)

FD −2.338 −4.489*** I(1) −1.944 −4.467*** I(1)

TO −0.647 −6.372*** I(1) −0.608 −6.552*** I(1)

*** Indicates statistical significance at 1% level
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estimation be confirmed by applying the CUSUM and
CUSUMSQ assessments. Figures 1 and 2 specify the outlines
for CUSUM and CUSUMSQ. These are between the critical
bounds at the five percentage points, hence are steady. The
scatterplot matrix of variables is shown in Fig. 3.

Conclusion and policy implications

This paper examined the effect of FD, TO, energy consump-
tion, and economic development on carbon emissions in
Bangladesh from the year 1980 to 2016. The ARDL bounds
testing co-integration method has been applied for the study.
The ARDL bound F-stat specifies that energy consumption
and economic development have a long-run association with
carbon emissions in Bangladesh. The impact of FD and TO is
trivial on carbon emissions. The short-run outcomes demon-
strate that energy consumption has a positive and significant
influence on carbon emissions, GDP has a positive impact and
significant at 5% level, FD has a negative impact on carbon
emissions but insignificant, and TO has also a negative impact
on carbon emissions but significant at 10% level. According

to pragmatic attestation, energy consumption and economic
development are the prime contributors to carbon emissions.
On the other hand, the progress of the financial sector and
trade liberalization helps to shrink toxic waste from energy
consumption. Relying on these findings, this factual study will
recommend a few guidelines.

The outcomes indicate that progress in financial condition
can play an important part in recovering the environmental
situation. The manifestation of the stated outcome is the
guidelines of financial progress and its effect. A government
policy should be started to encourage and scrutinize financial
progress. This measure will increase the influx of FDI, relo-
cation of innovative skill and manufacture, and altogether it
will also help the country to make fewer carbon emissions.
The policy should also focus on economic progress that helps
in conserving natural resources. As a result, greater welfare
will be achieved. Hence, an advanced level of financial devel-
opment, with superior trade liberalization, will lead to techno-
logical progress, either by purchasing in low-carbon machin-
ery from aboard or by rising expenditure on energy preserva-
tion R&D. This will increase energy efficiency and, therefore,
reduces CO2 emissions.

Table 4 The results of ARDL
bounds testing Model Lag order F-statistic 5 % critical values

Lower bound Upper bound

CO2/GDP, GDP
2, EU, FD, TO 1, 0, 0, 0, 0, 0 5.217*** 3.06 4.15

*** Indicates the level of rejection at 1%

Table 3 Lag interval tests

VAR lag order selection criteria

Endogenous variables: CO2 GDP GDP2 ENU FD TO

Exogenous variables: C

Date: 10/26/20

Time: 14:25

Sample: 1980–2016

Included observations: 34

Lag LogL LR FPE AIC SC HQ

0 315.5763 NA 4.97e−16 −18.21037 −17.94101 −18.11851
1 591.8684 438.8169* 3.74e−22* −32.34520 −30.45970* −31.70219*
2 630.0099 47.11588 4.07e−22 −32.47117 −28.96952 −31.27701
3 669.5152 34.85764 6.17e−22 −32.67736* −27.55957 −30.93205

*Indicates lag order selected by the criterion

LR: sequential modified LR test statistic (each test at 5% level)

FPE: final prediction error

AIC: Akaike information criterion

SC: Schwarz information criterion

HQ: Hannan-Quinn information criterion

→ We select lag = 1 based on SC criteria
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Second, the government can put a label on coal consump-
tion. High charges should be imposed if an organization con-
sumes more than a certain amount of coal. This will hopefully
decrease dependency on coal and inspire organizations to take
eco-friendly measures. Besides, the government should make
sure that eco-friendly measures are cheaper.

Third, the ready-made garments (RMG) manufacturing
industry wil l be the most benefi ted from trade

liberalization in Bangladesh. The country’s trade is heavi-
ly dominated by this business, as this industry is the
source of 82% of aggregate export earnings of the nation.
Generally, the role of the country in the supply chain of
RMG involves CMT (Cut, Make, Trim) activities, as the
country has one of the cheapest labors in the world.
Bangladesh imports raw materials run CMT operation
and then exports the final product. Since the CMT oper-
ations are extremely labor oriented, Bangladesh’s RMG
segment comparatively hygienic. Hence, Bangladesh’s
government endeavor for trade divergence should be fo-
cused on hygienic productions which would not release
too much carbon emissions.

The current research can be amplified for the upcom-
ing study by examining the association among economic
growth, renewable fuel usage, non-renewable energy us-
age, and carbon emissions. Furthermore, an investiga-
tion can be done by relating other significant factors
of carbon emissions such as trade balance and world-
wide value chain.
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Table 5 Long- and short-period analysis

Variables Coefficients t-Statistics P values

Long-run analysis

GDP 5.044*** 4.334 0.000

GDP2 −0.401*** −4.869 0.000

EU 2.429*** 5.070 0.000

FD −0.026 −0.769 0.447

TO −0.229** −2.169 0.038

Constant −21.461*** −6.231 0.000

Short-run analysis

ΔGDP 4.320** 2.276 0.030

ΔGDP2 −0.335** −2.293 0.029

ΔEU 1.527*** 6.080 0.000

ΔFD −0.047 −1.612 0.117

ΔTO −0.136* −1.887 0.069

ECMt − 1 −0.571*** −3.769 0.000

Diagnostic test F-statistics

RAMSEY 2.125 (0.121)

LM 0.066 (0.799)

ARCH 0.742 (0.395)

P value of diagnostic tests are presented in parentheses
*** Indicates statistical significance at 1% level
** Indicates statistical significance at 5% level
* Indicates statistical significance at 10% level

Table 6 The investigative assessments

Breusch–Godfrey serial correlation LM test:

F-statistic 0.066007 Prob. F(1,28) 0.7991

Obs*R-squared 0.084666 Prob. Chi-Square(1) 0.7711

Heteroscedasticity test: ARCH

F-statistic 0.742753 Prob. F(1,33) 0.3950

Obs*R-squared 0.770427 Prob. Chi-Square(1) 0.3801

Ramsey RESET Test

Equation: UNTITLED

Specification: CO2 CO2(−1) GDP GDP2 ENU FD TRO C

Omitted variables: powers of fitted values from 2 to 4

Value df Probability

F-statistic 2.125611 (3, 26) 0.1213
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