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Logistics plays a major part in any country’s or region’s economic success. Logistics

performance depends upon the trade between other countries and urbanization.

Urbanization has major role in logistics performance. However, being a significant energy

user, logistics has negative consequences. As the logistics performance increases,

carbon emissions increase as well because of more transportation and urbanization.

Logistics performance has positive effects related to trade openness which reduces

carbon emissions. As a result, it is necessary to understand function of logistics from

both economic and environmental standpoint. Logistics performance is affected by

urbanization of any region. The dataset for this research is made up of 10 Asian nations

with 550 observations from 2010 to 2018 and is based on the theoretical underpinnings

of impact of population affluence and technology (IPAT) and stochastic impacts by

regression on population affluence and technology (STIRPAT). After applying various

tests like cointegration analysis, unit root test, cross-sectional dependence now long &

short-term relation of variables is studied by Cross-sectionally augmented autoregressive

distributed lag (CS-ARDL). As indicated by the discoveries, the logistic performance index

(LPI) is basically effective on economic growth and carbon emissions, particularly when

related to IPAT and STIRPAT. The findings are reviewed, and policy implications are

offered, which say that current logistical infrastructure should be transformed to more

environmentally friendly operations. Finally, the limits are acknowledged, as well as future

research possibilities that should be pursued.

Keywords: green environment, green logistics performance, CS-ARDL, carbon emissions, sustainable economic
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INTRODUCTION

Logistics is management of acquisition, storage of materials,

transportation of components and finished products inventories
(as well as associated information flow) across companies

and marketing platforms (1). Also, logistical expansion may
help to boost economic growth, but it can also have a
detrimental influence on environment and green energy.

Worldwide acquisition requires a huge interest in transportation
and an extended lead time, the two of which contrarily affect

environment sustainability (2). According to the United Nations
(2014), transportation is responsible for about 25% of worldwide
carbon emissions, which is expected to rise to 55% by 2040

unless environmental safety measures are taken. Furthermore,
since petroleum and fossil fuels account for 96 percent of
total energy demand, the transportation sector is heavily reliant

on them. Excessive energy use increases energy demand while
also increasing greenhouse gas (GHG) emissions. As a result,
businesses and decision-makers are more concerned about
environmental preservation and long-term growth and notion of
green logistics (GL) green environment emerges (3).

The supply chain’s logistics division is crucial. As green supply
chain management (GSCM) expanded internationally, a growing
number of scientists began looking at green logistics. eco-logistics
includes economic, sustainable environmental and social aspects
(4). It focuses around finding a way to lessen negative natural
outcomes and offers practices that guide in the development of
society and renewable energy resources.

Logistics performance may affect an organization’s or
country’s productivity and efficiency. Furthermore, a country’s
logistics play a significant part in evaluating a country’s total
supply chain quality and performance (5). The integration of
multiple processes in logistics management improves the total
transition of a product from raw material to completed products
simpler, smoother, and more punctual. It primarily entails the
coordination of transportation, inventories, warehousing, and
information exchange amongst supply chain participants (5). A
country’s logistics operations will profit in a variety of ways if
they are performed effectively. Solid logistics setup, for example,
will enable you to lower your stock levels and to save funds
on inventory investments. This will assist to speed the delivery
of items on time, reducing lead times and lowering warehouse
carrying and handling expenses by maintaining the optimal
amount of inventory. Furthermore, speedy clearance of the cargo
from the port will save the importer money on storage and
demurrages, therefore an organization at micro level & nation at
macro level may save money on many expenditures by having an
effective logistics infrastructure and operations (6).

Furthermore, the transportation and logistics industry
contributes greatly to global commerce by decentralizing
manufacturing, which may be located in a variety of
places and then transported to the point of need, thereby
supporting globalization by boosting worldwide trade (7). By
directing governments’ attention to development of logistical
infrastructure, relevant stakeholders can potentially save on
various costs associated with imports and exports through
process integration, cross-country sharing of benchmarks

and best practices and real-time open communication and
integration, thus allowing and establishing global trade (8).

According to the aforementioned facts, logistics performance
is regarded as a key predictor of the country’s economic
development, and so has attracted the attention of several
scholars and academicians (9). Furthermore, many nations’
growth percentages reflect the role of logistics in economic
development. For example, logistics contributes 7 and 8% of
yearly economic growth in advanced nations like Germany and
the United States, respectively, demonstrating the importance of
logistics in leveling country’s economic development (10).

However, there are certain disadvantages to the logistics
industry. While the industry employs around 5% of the
workforce, it produces carbon & greenhouse gases into
environment (5, 6). Despite the fact that environmental scientists
have warned world about changes in earth’s environmental
conditions, such as unusually high temperatures, more frequent
rainfalls, thunderstorms and drought. Despite severe laws
enforced by government bodies, environmental cooperation
among essential stakeholders is critical for sustainable
development, particularly in emerging countries (11).

The World Bank, as one of the most significant and biggest
financing, supporting, and financially aiding bodies to developing
nations, releases the Logistics Performance Index (LPI) for
150 countries every 2 years (12). Regardless of the way that
coordination’s execution is viewed as a significant supporter
of a country’s monetary achievement, the connection among
coordination’s execution and natural corruption is far from being
obviously true. As a result, as the country’s most noteworthy
energy shopper, it’s basic to investigate the connection between
coordination’s execution and both financial development and
natural insurance.

In this paper, we provide effects of logistics performance index
(LPI) on the environmental health and economic growth by using
modern technique CS-ARDL with various other tests. Our aim
of study is to verify that logistics performance affects the green
environmental health and economic growth and if has negative
effects on sustainable economy or environment how to minimize
its effects.

The next section provides literature review of logistics in
chosen nations; section Methodology provides methodology;
section Results and Discussion provides results and
discussions; sections Conclusions and Recommendations
and Limitations of the Study provide conclusions and limitations
of study, respectively.

LITERATURE REVIEW

Research in GL operations is based on a variety of different
topics. There are three theories that involve reverse logistics,
emissions assessment, and the “greening” of supply chains
and logistical operations (13). Strategic and operational aspects
of green logistics (such as the selection and assessment of
a sustainable logistics provider) were highlighted in another
research (14). An important area of research in GL operations is
the trade-off between economic gain and environmental impact.
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When it comes to implementing eco-friendly sustainable logistics
operations, four obstacles were found: consumer priorities,
management complexity, network imbalance and uncertainty
over new technical or legal developments as the four main
hurdles (15). It has been shown that GL innovation may
lower the environmental effect of logistics activities and boost
company competitiveness and sustainability (16). Upstream
supply chain measures can enforce environmental friendliness
on logistics businesses, a downstream supply chain participant
(17). Similarly, to be clear, the research cited above focused on
ways to reduce environmental deterioration without jeopardizing
business interests (18, 19). However, urbanization also effects
logistics. Urbanization leads to logistics as the rural areas
are developed, logistics performance increases automatically.
Also, logistics performance leads to urbanization as there
is development of transportation, warehouses and freight
forwarders. Both of the factors urbanization and logistics are
main features of economic growth and development (20).
Relation of logistics to economic growth and environmental
factors is discussed below.

Logistics and Sustainable Economy
In literature, the term transportation and logistics (albeit
transportation is component of logistics) is used, but
transportation is described as a component that was identified
early on as essential component of logistics (21). Logistics has
major role in a country’s economic development, empirical
research on this link are few (5). However, there are four ways in
which logistics may assist a country in accelerating its economic
development. To begin with, modern logistics infrastructure
assists a nation in focusing commercial activities, increasing
the economy’s total output (22). Second, excellent logistics
infrastructures aid in the attraction of foreign direct investment
which in turn aids in country’s economic development (23).
Third, good logistics aids a business in reducing logistical
waste and expenses, making them more competitive and
boosting the market offers in worldwide market. It aids in
better communication between parties, which is a crucial
component of logistics (24, 25). Fourth, to maintain updated
logistics infrastructure, investments in technology, machinery,
and equipment will be made, resulting in the logistics sector
indirectly supporting a country’s economic development (26).

The LPI proposal has been seen as a step forward in
the study of logistics at the macro-level (6, 12). The link
between the LPI and other economic indicators has been
investigated in a number of researches. For example, a
researcher investigated the levels of international commerce
while considering customs operations, logistics expenditures,
and the soundness of logistical infrastructure LPI, which also
emphasizes the initiatives performed by the relevant authorities
around the globe. Researchers looked into the association
between GDP and global competitiveness index with LPI,
whereas relationship with economic growth using data from
32 OECD nations from 1994 to 2011 (27). In 2021, researcher
analyzed relation of green supply chain management and
governance mechanism. Their study showed that how choice of
governance mechanism can affect the companies green supply

chain management performance and competition. It showed that
formal governance can affect process management (16). In 2021,
research was conducted on south Asian countries using panel
data estimation. Results revealed that financial development and
income inequality have positive effect on economic growth while
energy usage has opposite effect (28).

Logistics and Environment
Logistical services, as previously mentioned, are important users
of energy and hence contribute to environmental degradation
through the emission of greenhouse gases and pollution. Logistics
and operations must be managed by legislation if economies
are to be sustainable, and thus compromises the sustainability
of the environment (29). Because they are viewed as low
cost-bearing investment with minimal economic returns, green
practices tend to counter environmental deterioration to a greater
extent than those implemented by the United States and the
United Kingdom, although these are frequently ignored by
countries (11). According to researchers in 2017 who studied
trends in 27 European countries, serious measures must be
taken by the relevant authorities to control logistics’ negative
environmental impacts, while green practices must be applied
among logisticians for long-term sustainability. Researchers
confirmed the link between logistics and carbon emissions in
Balkan nations (30). There are number of additional options that
might be beneficial in the fight against carbon emissions. Even
though it’s a cost-effective investment, sustainable logistics also
helps companies make more money, while it also improves the
company’s reputation in the market on all three fronts (ethically,
morally, and financially) (31). The authors further argued that for
an economy to be sustainable, government institutions must have
non-flexible policies in place to reduce greenhouse gas emissions
dramatically. This is because environmental degradation is
accelerated when foreign direct investments and inflows are
made (32). Since the number of vehicles on the road increases
on a regular basis, pollution levels will rise and the environment
will worsen (33).

In 2018, Generalized Methods of Moments technique was
used to analyze green logistics and environmental sustainability.
Data was collected from 43 nations and findings revealed that
non-renewable energy and fossil fuels used in GL operations have
harmful effects on environmental sustainability and economic
growth (34). In 2021, researchers in China analyzed 501
samples from enterprises of green supply chain management
on clean technology innovation. Small industries have more
motivation to adopt green supply chain management than
heavy or large industry (35). In 2021, due COVID pandemic
study was conducted to analyze the logistics operations linkage
with environmental impacts. Panel data was collected from
25 countries and it revealed that LPI has negative effects
on economic growth. LPI has positive effects on carbon
emissions but green supply chain management is far away from
decarbonization (36). Also, in 2021 research was conducted
on E7 countries regarding environmental taxes and carbon
neutrality. Panel data econometric tools were used to conduct the
experiments. Results revealed that environmental taxes and eco-
innovation play significant role in carbon emission mitigation
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(37). In 2021, researchers analyzed the greenhouse gas emissions
regarding agricultural and food system using panel regression
method on BIMSTEC region. Results showed that renewable
energy can help mitigate the pesticides effects on greenhouse
gasses (38).

Although the above discussion of logistics’ role in sustainable
development focused on maintaining right balance between
economic growth and environmental degradation. From existing
literature, it is clear that logistics not only facilitates economic
activity, but also has negative effects on the environment,
necessitating further study. With that in mind, it is clear that
addressing the issue raised in this study in relation to major Asian
countries, whose operationalization will be elaborated on in later
parts, makes sense.

METHODOLOGY

This part goes through the data, how to measure it, how to
specify the model, and how to make the study practical. Here top
10 Asian countries (China, Hong Kong, Japan, India, Pakistan,
Bangladesh, Indonesia, Malaysia, Singapore and South Korea)
are selected according to their high population and trading
values. Here CE represents carbon emissions, EG represents
economic growth, LAB represents labor (working manpower),
CPT represents capital, URB represents urbanization and PCI
represents per capita income. Because all variables are measured
in various units, it’s necessary to convert them all to the same unit
in order to improve the result and interpretations. All the data is
collected fromWorld development indicators (WDI), as given in
Table 1.

Firstly, we are going to specify a model for economic
growth and carbon emissions which will be related to logistics
performance. After that we will apply unit root test to verify
stationarity in the data set. After that cointegration test
will be performed along with panel cointegration and slope
heterogeneity test to verify the data set of countries for EG andCE
variables. At last we will perform CS-ARDL log-run and short-
run test to verify that what effects logistics have on economic
growth and carbon emissions.

According to the researcher, natural logarithm was used
to reduce difficulties with distributions within the data set.
Furthermore, the derived coefficients from natural log, indicate
elasticity that improves quality of interpretations (39).

Model Specifications
To achieve the study’s goal of exploring role of logistics in
environmental and economic aspects, modeling is build based
on 2 theories that give theoretical foundations: the neoclassical
growth model & IPAT model for determining economic and
environmental outcomes (40). Furthermore, urbanization was
utilized as a control variable since the degree and quality of
logistical infrastructure affects the probability of urban intensity.
Nonetheless, the models are discussed in more detail below:

The following model is presented for analyzing the influence
of LPI and URB on EG:

EGit = f (LABit , LPIit , CPTit , URBit , vi) (1)

In Equation 1, EG represents economic growth, CPT represents
capital, LAB represents labor, URB represents urbanization, LPI
represents logistics performance index, and vi represents the
nation’s fixed impact, whilst (t) and (i) indicate time period
and country, respectively. Furthermore, IPAT model was used
to examine the impacts on environmental elements, as it has
been in previous studies (41, 42). The following is based on this
model’s underlying link between money, technology, population,
and environment:

I = A × T × P (2)

In Equation 2, I represent pollution, which is calculated
from consumption (A), technical efficiency (T) and population
(P), which is defined as per unit of pollution. This is an
early model that was developed into a stochastic version
Dietz and Rosa known as STIRPAT (Stochastic Impacts via
Regression on Population, Affluence, and Technology) (43). As
a result, the following equation is suggested based on theoretical
underpinning of STIRPAT approach:

CEit = f (PCIit , LPIit , PPLit , URBit , vi) (3)

Equation 3 shows how to calculate CE by managing the impact
of logistics performance, urbanization, population and per capita
income with other effective factors on country or global level.
LPI represents logistics performance index, PCI represents per
capita income, PPL represents population of each nation, URB
represents urbanization of each nation and v represents other
factors while (t) and (i) represent time period and nation.

Unit Root Test
The current study’s research began with a determination of
unit’s cross-sectional dependency (CD). For determining specific
unit roots tests from various possibilities to treat cross-sectional
dependency, evaluating CD before analyzing unit root is
advantageous. When a research is conducted on a data set of
sections with comparable areas or locations, some elements, such
as economic crises, inter region regulations and oil prices have
an overall influence on the region. Consequently, if the CD is not
appropriately handled, inaccuracies in the estimates may arise,
leading to incorrect conclusions and interpretations (44, 45).
Several studies have investigated stationarity (46–48). There are a
number of tests available for determining unit root, but each has
its own set of advantages and disadvantages. Three generations
have been established. This classification is also based on the
ability to deal with challenges in various scenarios. For example,
in homogeneous panel estimates, non-stationary may be tested
using the methods suggested (48).

Test categorizes in second generation Moon and Perron,
on the other hand show that even in case of heterogeneous
panel estimates, CD may be addressed (49). Although both 1st
and 2nd generation tests are incapable of integrating structural
breakdowns, they lose their prediction power as a result. Because
of its capacity to include structural breakdowns while also
addressing heterogeneity and CD, third generation tests in
order to solve non-stationarity problem and cross-sectional
dependence (49).
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Cointegration Test
After determining stationarity, modified Swamy’s test is used
to determine the slope’s heterogeneity (50). The null hypothesis
represents the existence of homogeneous slope, while alternative
hypothesis represents presence of a heterogeneous slope. Because
standard tests fail to provide credible estimates when CD
is present, the current research uses tests by Banerjee and
Carrion-i-Silvestre (57) and Westerlund and Edgerton (51).
Tests developed are capable of addressing issues such as slope
heterogeneity, lack of stationarity, most crucially, including
structural discontinuities without affecting slope homogeneity
and refusing null hypothesis (51). Swamy’s test modified version
for slope hetrogenity test is as followed.

Ŝ =
∑N

i=1
(β̂ − β̂WFE)′

X
′

iMtXi

α̂2
i

(β̂ − β̂WFE) (4)

α̂2
i =

(
yi − Xiβ̂i

)′

Mt (yi − Xiβ̂i)

(T − k− 1)
(5)

β̂WFE = (
∑N

i=1

X
′

iMtXi

α̂2
i

)−1
∑N

i=1

X
′

iMtXi

α̂2
i

(6)

Here, N is fixed and T is for infinity. K(N-1) is degree of freedom.

CS-ARDL Test
When investigating any phenomena using a dataset including
portions from same region, the CD remains a difficulty because
to the need for consistency while dealing with regional concerns
such as oil price changes, financial disturbances, and so on.
Because of significant correlation in unobserved variables, CS-
ARDL is favored for addressing CD and slop variability between
sections, which may result in worse findings. The CS-ARDL
calculations are based on dynamic common correlated effects and
begin as follows:

Wi,t =
∑pw

I=0
γ I, i Wi,t−1 +

∑pz

I=0
β I, i Zi,t−1 + εi,t (7)

When CD is present, Equation (7) reflects Autoregressive
Distributed Lags (ARDL) model, however when Equation (8)
is used, it is possible to get incorrect results. Equation (8) is
modification of Equation (4), in which the cross-section averages
of each independent variable is employed to help overcome the
unfitting inference while taking into account the existence of the
needed effect due to the CD (52).

Wi,t =
∑pw

I=0
γ I, i Wi,t−1 +

∑pz

I=0
β I, i Zi,t−1

+
∑px

I=0
α′ I, i X̄i,t−1 + εi,t (8)

Xt1 =Wi, t−1, Z i,t−1 represents average of both independent and
dependent variables in Equation (5), whilst pw, pz , px represents

the delays for all variables. Furthermore, in the current research,
Zi,t represents all independent factors, including URB & LPI,
while Wi,t represents all dependent variables, including EG and
CE. For this reason, the average over sections is denoted by X,
which eliminates the possibility of spill-over dependency (53).
Long-run CS-ARDL coefficient estimations are based on short-
run CS-ARDL coefficient estimates, which should be noted. The
following table includes the long-run coefficients and the mean
group estimator:

π̄CS− ARDL, i =

∑pz
I=0 β̂I, ipw

1−
∑

I = 0
γ̂ I, i (9)

And also,

̂̄πM,G =
1

N

∑N

i=1
π̂ i (10)

1Wi,t = ϑi

[
Wi,t−1 − πiZi,t

]
−

∑pw−1

I=0
γ I, i1IWi,t−1

+
∑pz

I=0
βI, i1IZi,t +

∑px

I=0
α′I, iX̄t + εi,t (11)

Also,

T̂i = −(1−
∑pw

I=1
γ̂ I, i) (12)

RESULTS AND DISCUSSION

Results of Cross-Sectional Dependence
Analysis
The CD test, as stated in the preceding section, is critical for
providing impartial findings; if it is not examined, the succeeding
tests will provide incorrect stationary and unit root results. All
of the study variables concentrated on factors have huge p-
values at the 1 percent level of importance, dismissing the invalid
theory that there is no cross-sectional reliance between them.
This shows that there is cross-sectional reliance between them in
the informational collection. Table 2 sums up the consequences
of the cross-sectional reliance test dependent on Psarian’s test
(54). Figure 1 shows statics values of each variable from the
cross-sectional dependence test.

Results of Unit Root Test
Findings reveal that null hypothesis is rejected while accepting
existence of unit root in presence of cross-sectional dependence,
heterogeneous slope, and structural breaks. As a result, every
variable investigated was determined to be stationary and/or
integrated. Table 3 shows a summary of the findings. Figure 2
shows the results of unit toot test by Pesaran with CIPS and
MCIPS at level (0) (55). Figure 3 shows the results of unit root
test by Bai el al. with level (0) and first difference level.
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TABLE 1 | Source of all variables.

Variable Unit Source

Carbon emissions (CE) Discharged carbon in K tons WDI

Economic growth (EG) Market priced gross domestic

product with base of 2015 USD

WDI

Labor (LAB) Working manpower of population

having age of more than 15 years

WDI

Capital (CPT) Gross formation of fixed capital

with base of 2015 USD

WDI

Per capita income (PCI) Income of household WDI

Urbanization (URB) Total number of people from

population living in urban cities

WDI

Population (PPL) Entire people living in the nation WDI

Logistics performance

index (LPI)

Overall logistics of nation WDI

TABLE 2 | Results of cross-sectional dependence analysis.

Variable Statistics (p-values)

URB 25.386***

PPL 43.986***

PCI 28.749***

LPI 31.489***

LAB 39.147***

EG 27.157***

CPT 29.045***

CE 34.489***

10, 5, and 1% of significance level is shown, respectively, by *, ** and ***.

Results of Slope Heterogeneity Test
The slope’s heterogeneity was then assessed using homogeneity
slope, which Pesaran and Yamagata updated and discussed
in 2008 (50). It should be emphasized that if the slope’s
heterogeneity is not examined, the subsequent analysis will
provide incorrect results, contaminating the findings. In this test,
null hypothesis asserts that slope’s coefficients are homogeneous,
while alternative hypothesis suggests that slope is heterogeneous.
One percent significance threshold revealed the p-values to be
very significant, disproving the null hypothesis and empirically
confirming that slope coefficients can be heterogeneous. To
account for slope heterogeneity, it is vital to employ conventional
approximation methods; otherwise, the conclusions may be
inconsistent. Term “slope heterogeneity” refers to fact that
coefficient is not same for each cross section (56). Table 4 shows
a summary of the findings.

Results of Panel Cointegration Analysis
This test examines whether or not there is cointegration, with
the null hypothesis stating there isn’t cointegration when CD
is present in data and the alternative hypothesis suggesting
otherwise (51). All three phases of the test (mean shift, regime
shift, and no break) reject the null hypothesis at a 1 percent
level of significance for both of the research’s criterion variables,
gross domestic product and carbon emissions. This indicates
the presence of cointegration. Table 5 shows a summary of
the findings.

Here, we are going to discuss the cointegration analysis
derived by researchers (Banerjee and Carrion-i-Silvestre) in 2017.
Cointegration analysis was performed for EC and CE for 10

FIGURE 1 | Results of cross -sectional dependence analysis.
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TABLE 3 | Result of unit root test.

Variable MCIPS (Level 0) CIPS (Level 0)

Pesaran (49)

URB −7.326** −3.513***

PPL −8.391** −3.742***

PCI −6.846* −2.102**

LPI 6.248* −2.513**

LAB 5.957* −2.157**

EG −8.87** −3.157***

CPT −8.02** −2.981***

CE −9.36** −3.014***

Level (0) First level

Variable Z P Pm Z P Pm

Bai and Carrio n-i-Silvestre (55)

EG 0.846 18.662 −0.583 −2.795*** 74.349*** 4.879***

URB 0.338 11.978 0.821 −3.715*** 80.189*** 2.971***

PPL 0.297 23.143 0.446 −5.478*** 71.088*** 3.018***

PCI 0.184 17.179 1.214 −4.089*** 67.489*** 5.089***

LPI 0.141 9.541 −0.591 −2.049** 85.146*** 5.300***

LAB 0.389 21.879 −1.088−13.384*** 60.054*** 7.371***

CPT 1.018 24.113 −0.679 −1.708** 45.189* 1.348*

CE 3.516 19.241 0.751 8.136*** 58.015*** 8.367***

10, 5, and 1% of significance level is shown, respectively, by *, ** and ***. CIPS means

chartered institute of procurement and supply. MCIPS means members of chartered

institute of procurement and supply.

ASIAN countries. By rejecting null hypothesis for both study
criteria variables (EG and CE), the cointegration test shows that
there is cointegration (57). The analysis for all of the nations
analyzed in this research was determined to be significant at the
1% level of significance, as shown in Table 6 and Figure 4.

Results of CS-ARDL Long-Run Test
Once the data shows the existence of cointegration, CS-ARDL
may be used to examine the short and long-run relationships of
economic growth and carbon emissions, as well as their drivers,
using the theoretical channel outlined previously. When looking
at long-run associations for economic growth, it was discovered
that capital has significant link, which is significant at 1% level
of significance and positive with a coefficient value of 0.348,
implying that a 1% rise in capital would raise economic growth
by 0.348 percent, as given in Figure 5. Second, labor was shown
to have a substantial association with economic growth in the
long term, with a coefficient value of 0.419, implying that a
one percent rise in labor would raise economic growth by 0.419
percent. A substantial link between urbanization and economic
growth was found, with a coefficient value of 0.252, meaning that
a one-percent increase in urbanization would enhance economic
growth by 0.252%. This is noteworthy at the five-per cent level
of importance and positive over the long haul. In particular, the
coordination’s execution list was found to have a solid connection
with financial development, with a coefficient worth of 0.319,
suggesting that a 1% expansion in the coordination’s execution
list would raise monetary development by 0.319 per cent. This

FIGURE 2 | Results of unit root test (Level 0); Pesaran (49).
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FIGURE 3 | Results of unit root test (A) Level (0); (B) First difference (1); Bai and Carrio n-i-Silvestre (55).

FIGURE 4 | Results of Banerjee and Carrion-i-Silvestre (57) cointegration analysis (A) DV: EG, (B) DV: CE.

FIGURE 5 | Results of CS-ARDL Long run test (A) DV: EG, (B) DV: CE.
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FIGURE 6 | Results of CS-ARDL Short run test (A) DV: EG, (B) DV: CE.

TABLE 4 | Results of slope heterogeneity test.

Statistics P-value

DV (Dependent variable): EG

19.583*** (0.000)

Adjusted 20.056*** (0.000)

DV (Dependent variable): CE

21.969*** (0.000)

adjusted 22.952*** (0.000)

10, 5, and 1% of significance level is shown, respectively, by *, ** and ***.

TABLE 5 | Results of panel cointegration analysis.

Test No break MS (Mean shift) RS (Regime shift)

DV (Dependent variable): EG

ZφN −3.933*** −3.632*** −4.102***

Pvalue 0.000 0.000 0.000

ZτN −3.876*** −3.502*** −3.665***

P-value 0.000 0.000 0.000

DV (Dependent variable): CE

ZφN −3.954*** −4.107*** −3.643***

Pvalue 0.000 0.000 0.000

ZτN −3.781*** −4.253*** −3.127***

P-value 0.000 0.000 0.000

10, 5, and 1% of significance level is shown, respectively, by *, ** and ***.

connection is critical at the 1% degree of importance and positive
over the long haul.

When looking at long-run associations for CE, it was
discovered that PPL has a significant link that is significant at
1% level of significance and positive with a coefficient value of

0.221, implying that a 1% rise in population would raise carbon
emissions by 0.221 percent. Second, per capita index was shown
to have substantial association with carbon emissions in the long
term, with a coefficient value of 0.397, implying that a one percent
rise in per capita index would lower carbon emissions by 0.397
percent. Urbanization was also shown to have a strong link to
carbon emissions, with a long-term significance level of 5% and a
coefficient value of 0.2833. This means that for every 1 percent
increase in urbanization, there will be an equal and opposite
increase in carbon emissions of 0.2833 percent.

Most pertinently, the logistics performance index was found
to have a strong correlation with carbon emissions, which is
huge at a 1% degree of importance and negative over the long
haul, with a coefficient worth of 0.206. This implies that a 1%
expansion in the coordination’s execution file would bring about
an increment in fossil fuel byproducts of 0.206. Table 7 shows a
summary of the findings.

Results of CS-ARDL Short-Run Test
According to research on short-term economic growth
connections (i.e., the relationship between capital and growth),
a 1 percent increase in capital raises economic growth by 0.159
percent, giving a coefficient value of 0.159.

Second, labor was shown to have a substantial association
with economic growth in the short-run, with coefficient value
of 0.196, implying that a one-percent rise in labor would raise
economic growth by 0.196 percent. Furthermore, urbanization
was shown to have strong association with economic growth in
the short term, with a coefficient value of 0.106, implying that
1% rise in urbanization would raise economic growth by 0.106
percent. Most crucially, logistics performance index was shown
to have a strong association with economic growth in the short-
run, with a coefficient value of 0.205, implying that 1% rise in
logistics performance index would raise economic growth by
0.205 percent.
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TABLE 6 | Results of Banerjee and Carrion-i-Silvestre (57) cointegration analysis.

DV: EG DV: CE

Sr. No.# Countries No deterministic specification Constant Trend No deterministic specification Constant Trend

1 South Korea −3.089** −3.334** −3.961** −3.753** −4.051** −4.812**

2 Singapore −4.289** −4.441** −4.891** −5.211** −5.395** −5.942**

3 Pakistan −7.955** −7.721** −7.510** −6.923** −6.717** −6.533**

4 Malaysia −7.518** −7.582** −7.018** −6.541** −6.596** −6.105**

5 Japan −4.134** −4.089** −3.981** −5.022** −4.968** −4.836**

6 Indonesia −3.571** −3.897** −3.149** −4.338** −4.734** −3.826**

7 India −5.089** −5.551** −5.083** −6.183** −6.744** −6.175**

8 Hong Kong −6.681** −6.211** −6.184** −5.813** −5.403** −5.386**

9 China −4.089** −4.159** −4.238** −4.968** −5.053** −5.149**

10 Bangladesh −3.189** −3.94** −3.498** −3.874** −4.787** −4.256**

10, 5, and 1% of significance level is shown, respectively, by *, ** and ***.

TABLE 7 | Results of CS-ARDL long run test.

p-values Coefficient t-statistics

DV: EG

CPT 0.000 0.348 4.105

URB 0.023 0.252* 2.281

LPI 0.000 0.319** 5.056

LAB 0.000 0.419* 4.084

CSD-Statistics 0.995 – 0.019

DV: CE

PPL 0.000 0.221* 4.952

URB 0.001 0.283** 2.973

PCI 0.000 0.397* −3.148

LPI 0.000 0.206* −3.411

CSD-Statistics 0.597 – 0.401

10, 5, and 1% of significance level is shown, respectively, by *, ** and ***.

As Figure 6 elucidates, short-run associations for carbon
emissions, it was discovered that population has a significant link
that is significant at a 1% level of significance with a coefficient
value of 0.201, implying that 1% rise in population would
enhance carbon emissions by 0.201 percent. Second, per capita
income was shown to have substantial association with carbon
emissions in short-run, with a coefficient value of 0.108, implying
that 1% rise in per capita index would result in a 0.108 percent
drop in carbon emissions. Furthermore, urbanization was shown
to have substantial association with carbon emissions in short-
run, with coefficient value of 0.098, implying that a 1% rise in
urbanization would raise carbon emissions by 0.098 percent.
In particular, the logistics performance indicator was shown to
have a strong correlation with carbon emissions, with a short-
term coefficient value of 0.163 indicating a significance level of
1 percent. This implies that a 1% rise in logistics performance
index will raise carbon emissions by 0.163 percent. Tables 7 and
8 represent the summary of these findings.

TABLE 8 | Results of CS-ARDL short run test.

Variables Coefficient t-statistics p-values

DV: EG

CPT 0.159* 1.379 0.091

URB 0.084** 2.587 0.017

LPI 0.191*** 2.943 0.001

LAB 0.201*** 3.489 0.000

ECM -1 −0.369*** −4.946 0.000

DV: CE

PPL 0.201*** 5.421 0.000

URB 0.098*** 3.894 0.000

PCI −0.108*** −6.059 0.000

LPI −0.163*** −4.249 0.000

ECM -1 −0.304*** −7.246 0.000

10, 5, and 1% of significance level is shown, respectively, by *, ** and ***.

CONCLUSIONS AND
RECOMMENDATIONS

The research verifies the importance of LPI in complementing
EG and combating CE, also the other theoretical IPAT and
STIRPAT determinants by basing it on them and using the CS-
ARDL that was implemented after numerous preliminary tests
had been carried out. To strengthen their logistical infrastructure,
governments must adopt cutting-edge technologies like block
chain, data analytics, and the psychology of the fourth industrial
revolution, based on outcomes and relevance in the Asian
area worldwide.

Logistics performance may affect an organization’s or
country’s productivity and efficiency. An organization at micro
level and a nation at macro level may decrease costs by reducing
expenditures while increasing productivity with an effective
logistics infrastructure and operations (6). The transport and
logistics industry contribute considerably to global commerce
by decentralizing manufacturing, and may take place in a
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variety of locales, and hence logistics is seen as a key
predictor of a country’s economic progress. While logistics is
critical to country’s economic progress, it is also source of
carbon emissions, eroding environment’s sustainability. Thus,
sustainable equilibrium must be established in terms of growth
and advancement, but not at expense of environment. The
outcomes of study demonstrate critical significance of logistics
in ensuring sustainability. These findings are comparable with
prior study, in which several researchers agreed on importance
of logistics to an economy’s financial well-being and also
expressed worry about environmental sustainability (5, 58).
Nonetheless, by utilizing reasonably sophisticated statistical
approach, present study adds to existing literature and verifies
findings of earlier studies.

However, since the logistics industry uses a considerable
amount of global energy, it has socioeconomic and
environmental ramifications. Because of the discussions,
the flow research investigated the connection among LPI and
EG and CE with regards to 10 Asian countries. Since Asia is
the world’s biggest and most crowded mainland, and the vast
majority of its nations are associated with and have assumed a
critical part in worldwide exchange, especially nations like India,
turkey and China which are vital participants around here as far
as financial action age.

Furthermore, world is now paying attention to developments
and changes in Asian trade. Initiative took by China toward
the green logistic by offering policy of One Belt, One Road
project that ties many regions together by oceans and land
for more economic growth and environmental sustainability.
As a result, more business may be achieved by removing non-
value-added logistical activities and processes, as well as their
associated procedures and personnel (59). On the other hand,
law enforcement authorities should regulate degree of pollution
created by logistics while eliminating pollution via essential
innovative technology implementation in order to protect the
environment. Specifically, nations must have an environmental
orientation to assist them in changing their present infrastructure
into one that is more environmentally friendly. Shifting to
renewable energy inputs, optimizing current resource usage, and
increasing the efficiency of logistical operations are some of the
recommendations that will aid nations in preserving the balance
of economic development and environmental protection.

Green logistics is rapidly being considered as critical to the
creation of sustainable products. Due to the significant degree of
interdependence amongst supply chain partners, a business needs
communicate information with them in order tomanage product
development processes properly. Thus, when there is little or
no information flow between supply chain participants, green

logistics project is almost certain to fail. Typically, environmental
effect of goods is considered during the raw material selection
process. Managing sources early in design process is critical
for developing eco-friendly goods. Indeed, relational supervisory
activities have been identified as critical component for product
innovation cooperation (16). Companies may engage in global
supply chains and collaborate closely with a variety of partners
by utilizing collaborative product design. As a result, businesses
may gain useful feedback for product design. Additionally,
businesses may plan and monitor their environmentally friendly
products through collaborative connections. This conclusion
corroborates prior research arguing that close relationships
between Original equipment manufacturers and vendors help
revitalize new product development.

LIMITATIONS OF THE STUDY

Based on the limitations of this study, it’s been suggested that
future research focus on the LPI’s green side and the role
that individual nations have played in greening logistics. It is
also important to look at the non-linear relationship between
the variables, which was not examined in this study. For this
reason, as well as the fact that logistics were critical in Eastern
Europe, these phenomena should be examined across additional
panel estimates based on data from diverse locations. It should
also be investigated at the individual level by applying various
concepts such as the use in decision making of many criteria,
mathematical model for structural equation and artificial neural
network amongst others.
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