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ABSTRACT
Logistics performance is considered an important determinant of
supply chain performance that results in carbon neutrality. The
main aim of this study is to investigate the influence of logistics
performance and green innovation on carbon emissions for
selected Asian economies over the period 2007–2020. The 2SLS
approach has been employed for empirical tasks, and the robust-
ness of results has been confirmed through the GMM approach.
The results indicate that logistics performance significantly
reduces carbon emissions. Besides the logistics performance
index, five other indicators of logistics performance have been
used in the analysis. These indicators include quality of logistics
services, tracking and tracing capability, logistics infrastructure
quality, cargo transportation timelines, and customs clearance effi-
ciency. All these indicators are negatively correlated with carbon
emissions. The results further indicate that green innovation leads
to a significant reduction in carbon emissions. Thus, our results
emphasize the priorities of green innovation, logistics perform-
ance, and environmental sustainability in Asian economies.
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1. Introduction

Climate change and global warming indicate market failure that the world has never
seen before and pose significant threats to the sustainable future of the world (Yang
et al., 2020). Underdeveloped and poor countries have to bear the extra cost in the
form of adverse impacts of environmental degradation, which can slow the pace of
their development process. There are various channels through which climate change
can slow down the economic growth of a nation, including low industrial output,
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damages caused by the rising temperature, high sea level, melting glaciers, storms,
droughts, and the issue of refugees (Ullah et al., 2020). One of the main culprits in
climate change and global warming is the emissions of greenhouse gasses (GHGs).
The most dominant greenhouse gas is CO2 emissions because its share is 70% of total
GHGs emissions (Ullah et al., 2021). Anthropogenic activities are mainly responsible
for the emissions of CO2 in several ways. In pursuance of economic goals, various
sectors work together, such as power generation, industrial, real state, and transporta-
tion, which all require the combustion of fossil fuels and consequently pollute the
environment. In recent times, policymakers have started to emphasize the environ-
mental impacts of economic growth (Sun et al., 2022). This has induced policymakers
to shift their focus from the traditional concept of growth to a more environmentally
friendly one, which is more sustainable (Usman et al., 2021).

To date, empirics have investigated various determinants of environmental quality.
However, there is insufficient evidence of how green logistics impact environmental
quality. Logistics means the significant function of all firms and businesses, extending
from manufacturing to service, public to private. This is an era of globalization, and
countries depend on each other for their needs; hence, countries from different
regions are involved in a trade. Therefore, the demand and significance of logistics
have increased manifold due to its contribution to trade and the development of the
economies (Rezaei et al., 2018; Sohail et al., 2021). If the countries fully conform to
the principles of globalization, their logistics performance can be upgraded in the
true sense. In this regard, an index was needed to measure and compare the logistics
performance in various countries. The World Bank fulfilled this demand in 2007 by
providing an index known as the logistics performance index (LPI) that can estimate
the difference in the logistics performance of the countries (Khan et al., 2018; Rezaei
et al., 2018).

On one side, the role of logistics is very significant in shaping the economic devel-
opment of the nations; on the other side, it has a crucial impact on the ecological bal-
ance and other social issues. The logistics industry is among the largest consumer of
energy resources and one of the major contributors to CO2 emissions (Rashidi &
Cullinane, 2019). To keep logistics-driven pollution under control, we need an effi-
cient environmental management structure to keep the environment healthy and
green. An increase in globalization cause the logistics industry to become global
(Sharma et al., 2021), which helps increase the volume of trade and, consequently,
the CO2 emissions. Therefore, the pressure is rising on the logistics industry to
improve its carbon management structure which is necessary to increase the effi-
ciency of logistics activities. This will increase the pace of economic development and
reduce its adverse environmental impact (Chien et al., 2021; Herold & Lee, 2017).

As a result, the concept of green logistics emerged, which refers to the set of poli-
cies and strategies to reduce the environmental damages caused by business-related
activities. This logistics concept has transformed many things in the logistics industry,
such as the formation of procedures, transport structure, supply chain, and storage
areas (Karaman et al., 2020). There is a significant difference between the traditional
approach to logistics and the approach adopted by green logistics. In the conventional
approach, the main focal point is how to improve logistics performance and
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operation without giving importance to environmental sustainability. On the other
side, green logistics also cares about the environment and focuses on maintaining the
balance between the economy and ecology (Khan et al., 2019).

In addition to green logistics, another important aspect that has helped the econo-
mies to attain a sustainable environment is the development of green technologies.
According to Li et al. (2022) improving technical efficiency is crucial for long-term
and effective control of CO2 emissions. The available literature in this area also sup-
ports the idea that green technological innovation is crucial for CO2 reduction (Lin &
Zhu, 2019; Ullah et al., 2020; Wang & Wei, 2020; Wei & Ullah, 2022). Green technol-
ogies when supported by renewable energy technologies become much more effective
in controlling the damage of air pollution by curbing CO2 emissions (Chen & Lee,
2020; Usman et al., 2021). Because renewable technologies and green technologies are
crucial for producing clean energy, which put less burden on the environment (Lin &
Ma, 2022; Wang & Zhu, 2020). Thus green technological innovations are considered
crucial in reducing the energy demand and improving energy efficiency (Chien et al.,
2022; Yu & Du, 2019).

Our study will contribute to pertaining literature in the following manners. This
study aims to investigate the impact of green logistics and green technologies on CO2

emissions in Asia over the period 2007–2020. To the best of our knowledge, this is
the first-ever study that has focused on the nexus between green logistics, green inno-
vations, and CO2 emissions in Asian economies. The study discusses possible trans-
mission channels through which green logistics and green innovation help in the
attainment of environmental sustainability. Moreover, the selection of the countries is
unique and has not been previously used in the context of said relationship. The
study also contributes from a methodological perspective, for instance, the economet-
ric methods used for empirical analysis are 2SLS and GMM which can deal with
dynamic panel data, which is the third major contribution of the study. Though the
data set is small but pooling them together provides more information and observa-
tion; thus, the estimates are efficient. Moreover, the study provides important policy
directions for environmental sustainability, green logistics, and environmental tech-
nology development.

2. Model and methods

The primary objective of the study is to examine the link between CO2 emissions and
logistics performance in Asian countries. Some studies have recorded the impact of
logistic performance on the international economy (Wong & Tang, 2018). For
example, Mart�ı et al. (2014) investigated the impact of logistic performance on trade
in emerging nations. Their results confirmed the positive impact of logistic perform-
ance on the trade of these economies. Similarly, Fern�andez et al. (2020) presented a
model that can calculate the rise in economic growth between 0.011% and 0.034
because of a 1% rise in the logistic performance, known as a dynamic global aggre-
gate function. These empirical findings confirmed the positive impact of logistic per-
formance on economic growth. As rising economic activities are the major cause of
environmental degradation; therefore, we hypothesize that logistic performance also
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has a role in establishing environmental quality. Following the literature, we have
developed the following model.

CO2, it ¼ u0 þ u1LPit þ u2GIit þ u3GDPit þ u4ECit þ u5Educationit þ u6Tradeit

þ u7FDit þ ai þ eit

In the above model, CO2 is determined by logistic performance (LP), green innov-
ation (GI), national income (GDP), energy consumption (EC), years of schooling
(Education), trade openness (Trade), financial development (FD), country-specific
effect (aiÞ, and random error term (eitÞ . To represent logistic performance, we have
used six different indicators, detail of which is provided in Table 1.

CO2, it ¼ u0 þ k1CO2, it�1 þ u1LPit þ u2GIit þ u3GDPit þ u4ECit þ u5Educationit

þ u6Tradeit þ u7FDit þ ai þ eit

The data used in the analysis is based on panel settings. Panel data combines
cross-sectional and time-series data and has many benefits over other forms of data.
For instance, it increases the number of observations and provides more information
and reliable estimates. Several techniques can handle the panel data settings, and the
most common among them are fixed effect (FE), random effect (RE), 2SLS, and
Generalized Methods of Moments (GMM). Fixed and Random Effect models have
their pros and cons. For instance, FE is applicable for the type of sample, which is
pre-determined; however, RE is applicable for the randomly selected model. Similarly,
FE can’t include the variables that remain fixed across time. Conversely, the RE
assumes that there is no correlation between country-specific effects and explanatory

Table 1. Definitions and sources.
Variables Symbol Definitions Sources

CO2 emissions CO2 CO2 emissions (kt) WDI
Greenhouse gas emissions GHGs Total greenhouse gas emissions (kt of

CO2 equivalent)
WDI

Logistics performance index LPI Logistics performance index: Overall score
(1¼ low to 5¼ high)

WDI

Quality of logistics services QLS Competence and quality of logistics services,
score (1¼ low to 5¼ high)

WDI

Tracking and tracing capability TTC Ability to track and trace consignments, score
(1¼ low to 5¼ high)

WDI

Logistics infrastructure quality LIQ Quality of trade- and transport-related
infrastructure, score (1¼ low to 5¼ high)

WDI

Cargo transportation timeliness CTT Frequency with which shipments reach
consignee within scheduled or expected time,
score (1¼ low to 5¼ high)

WDI

Customs clearance efficiency CCE Efficiency of the clearance process, score
(1¼ low to 5¼ high)

WDI

Green innovation GI Patent applications, total (residents and
non-residents)

WDI

GDP per capita GDP GDP per capita (constant 2015 US$) WDI
Energy consumption EC Energy use (kg of oil equivalent per capita) WDI
Trade openness Trade Trade (% of GDP) WDI
Educational attainment Education School enrollment, secondary (% gross) WDI
Financial development FD Domestic credit to private sector (% of GDP) WDI
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variables; otherwise, the RE provides biased estimates. Further, these techniques can-
not handle the various problems of panel data, such as heteroskedasticity, endogene-
ity, and serial correlation. Therefore, for this analysis, we have relied on 2SLS and
GMM techniques.

2SLS is a technique that is an extended version of OLS that can perform well in
the case of simultaneous equations and provide consistent structural parameters. In
this technique, we replace the endogenous independent variables with the same sort
of variables known as independent proxy variables, but they do not correlate with
residual terms. The 2SLS is a valuable addition to econometrics, but it is more likely
to suffer from the problems of endogeneity and heteroscedasticity than GMM (Canh
et al., 2019; Donou-Adonsou, 2019; Li et al., 2021). In such a situation, GMM pro-
posed by Arellano and Bond (1991), is more suitable for panel analysis and can coun-
ter the common issues of panel data analysis, including heteroskedasticity,
endogeneity, and serial correlation. Mainly when the number of cross-sections (N) is
greater than the number of time periods (T), GMM is a pretty good technique. In the
GMM estimation technique, we must include the lagged dependent variable that is
crucial for countering the issue of endogeneity. Two kinds of GMM estimator are
available, known as one-step and two-step GMM. In the case of unbalanced data, a
two-step GMM is a better estimator because it provides consistent estimates. On the
other side, one-step GMM lost many observations in the case of unbalanced data and
provided biased estimates (Khan et al., 2019). Likewise, two-step GMM performs bet-
ter in the presence of autocorrelation and heteroscedasticity problems (Chen
et al., 2022).

3. Data

Our study is exploring the effect of logistics performance and green innovation on
carbon neutrality over the period 2007–2020. The details about variables used in the
analysis, their symbols, definitions, and sources of data are given in Table 1. CO2

emissions have been used to measure the extent of carbon neutrality. Total green-
house gas emissions is also used as a dependent variable to confirm the robustness of
the results. Logistics performance is measured at aggregate and disaggregates levels.
At the aggregate level, it is measured through logistics performance index. However,
it is measured through five indicators at disaggregated levels namely, quality of logis-
tics services, tracking and tracing capability, logistics infrastructure quality, cargo
transportation timelines, and customs clearance efficiency. Patent applications are
used to measure green innovation. The study gets assistance from previous literature
for the selection of control variables. Various studies highlighted that GDP per capita,
energy consumption, and trade openness are important determinants of carbon emis-
sions (Sharma, 2011; Usman et al., 2021). Li et al. (2022) highlighted the importance
of educational attainment and financial development for carbon neutrality. Thus, the
study added these determinants as control variables in the model. The required data
for empirical analysis have been obtained from the World Development Indicators
(WDI) published by the World Bank. The descriptive statistics of each variable are
given in Table 2. Moreover, Table 3 shows a higher correlation among LPI, LIQ,
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QLS, TTC, CTT, and CCE. This high correlation does not infer the existence of cor-
relation among these variables because LIQ, QLS, TTC, CTT, and CCE are 5 different
dimensions of logistics performance, which are regressed in separate models.

4. Results and discussion

The 2SLS approach is used to find out the impact of green innovation and logistics
performance on carbon neutrality and the results are reported in Table 4. Six inde-
pendent 2SLS models have been regressed based on the logistics performance index
and the other five indicators of logistics performance. It is reported that green innov-
ation impact on CO2 emissions is found significantly negative in all six models,
describing that increases in green innovation help in achieving carbon neutrality in
selected Asian economies. In pr�ecised manner, it reveals that 1% upsurge in green
innovation reduces carbon emissions by 0.162% in model 1, 0.192% in model 2,
0.112% in model 3, 0.171% in model 4, 0.234% in model 5, and 0.233% in model 6.
The association between logistics performance index and CO2 emissions is found sig-
nificantly negative in model 1, displaying that a 1% improvement in logistics per-
formance index tends to reduce CO2 emissions by 1.620% in selected Asian
economies. The quality of logistics services (QLS) do not produce any significant

Table 2. Descriptive statistics.
Mean Median Maximum Minimum Std. Dev. Skewness Kurtosis Jarque-Bera Probability

CO2 12.62 12.39 16.24 10.54 1.340 0.678 3.145 21.69 0.000
GHGs 12.99 12.8 16.42 10.72 1.275 0.642 3.301 20.31 0.000
LPI 3.162 3.150 4.190 1.869 0.506 0.007 2.461 3.390 0.184
LIQ 3.089 3.083 4.300 1.657 0.623 0.134 2.261 7.209 0.027
QLS 3.127 3.108 4.215 2.048 0.509 0.279 2.163 11.81 0.003
TTC 3.164 3.179 4.248 1.917 0.545 �0.128 2.349 5.713 0.057
CTT 3.582 3.629 4.529 2.297 0.468 �0.371 2.593 8.339 0.015
CCE 2.901 2.892 4.179 1.491 0.578 0.049 2.512 2.890 0.236
GDP 9.019 9.113 11.02 6.752 1.169 �0.143 1.901 15.05 0.001
EC 7.669 7.936 9.032 5.187 1.003 �0.710 2.430 27.32 0.000
FD 4.043 4.010 5.258 0.002 0.785 �1.404 7.531 33.53 0.000
EDUCATION 4.472 4.535 4.841 3.492 0.257 �2.025 7.399 47.26 0.000
TRADE 4.214 4.070 6.081 3.194 0.606 0.989 3.707 51.44 0.000

Source: Author’s own computations.

Table 3. Correlation matrix.
CO2 LPI QLS TTC LIQ CTT CCE GI GDP EC Trade Education FD

CO2 1.000
LPI 0.138 1.000
QLS 0.181 0.960 1.000
TTC 0.151 0.927 0.919 1.000
LIQ 0.169 0.976 0.943 0.882 1.000
CTT 0.079 0.921 0.841 0.820 0.887 1.000
CCE 0.068 0.955 0.904 0.812 0.947 0.882 1.000
GI 0.775 0.383 0.462 0.402 0.390 0.282 0.324 1.000
GDP �0.072 0.428 0.451 0.388 0.511 0.380 0.443 0.259 1.000
EC 0.104 0.221 0.221 0.147 0.336 0.211 0.246 0.199 0.863 1.000
Trade �0.428 0.399 0.370 0.356 0.399 0.396 0.418 �0.153 0.544 0.497 1.000
Education 0.110 0.231 0.237 0.234 0.297 0.211 0.211 0.271 0.701 0.700 0.382 1.000
FD 0.301 0.651 0.690 0.614 0.674 0.542 0.608 0.615 0.570 0.396 0.342 0.398 1.000

Source: Author’s own computations.
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impact on carbon emissions in selected Asian economies as displayed in model 2.
Tracking and tracing capability (TTC) variables report a significant and negative asso-
ciation with CO2 emissions in model 3, describing that as tracking and tracing cap-
ability of selected Asian economies increases, carbon emissions is significantly
reduced. It infers that a 1% enhancement in tracking and tracing capability results in
reducing CO2 emissions by 0.662% in selected Asian economies.

The association between logistics infrastructure quality (LIQ) and CO2 emissions is
found significantly negative in model 4, revealing that a 1% improvement in logistics
infrastructure quality tends to reduce CO2 emissions by 1.270% in selected Asian
economies. Cargo transportation timelines (CTT) variables report a significant and
negative impact on CO2 emissions in model 5, describing that as cargo transportation
timelines of selected Asian economies increase, carbon emissions decline. It displays
that a 1% enhancement in cargo transportation timelines results in reducing CO2

emissions by 0.841% in selected Asian economies. The correlation between customs
clearance efficiency and CO2 emissions is reported significantly negative in model 6,
revealing that a 1% improvement in customs clearance efficiency tends to reduce CO2

emissions by 1.518% in selected Asian economies.
The correlation between GDP per capita and CO2 emissions is observed signifi-

cantly positively in three models denoting that increase in GDP acts as a determining
factor of pollution emissions in selected Asian economies. Energy use also contributes
significantly in increasing carbon emissions in selected economies as confirmed
through a positive association between energy consumption and CO2 emissions in

Table 4. Estimates of CO2 emissions (2SLS).
(1) (2) (3) (4) (5) (6)

GI �0.162� �0.192� �0.112��� �0.171� �0.234�� 0.233��
(0.067) (0.104) (0.038) (0.068) (0.066) (0.062)

LPI �1.620��
(0.690)

QLS �1.690
(1.705)

TTC �0.662���
(0.144)

LIQ �1.270���
(0.484)

CTT �0.841���
(0.236)

CCE �1.518���
(0.145)

GDP 0.448 0.679 0.363��� 0.448� 0.393� 0.467
(0.338) (0.452) (0.118) (0.264) (0.245) (0.789)

EC 0.815�� 0.875� 0.142 0.739�� 0.826 0.746
(0.338) (0.523) (0.159) (0.288) (0.656) (0.755)

Trade 0.241 0.320 0.058 0.148 0.858 0.158
(0.154) (0.257) (0.070) (0.126) (0.831) (0.772)

Education �0.572 �0.805 �0.419� �0.349��� �0.490 �0.749
(0.555) (0.844) (0.190) (0.120) (0.505) (0.610)

FD 0.094 0.162 0.071 0.014 0.011 0.048
(0.091) (0.164) (0.046) (0.075) (0.148) (0.151)

Constant 2.298 �0.706 5.127��� 5.991��� �6.018��� 1.818�
(2.127) (4.285) (1.020) (1.873) (1.023) (1.055)

Observations 280 280 280 280 280 280
Number of code 20 20 20 20 20 20

Note: ��� p< 0.01, �� p< 0.05, � p< 0.1. Standard errors in parentheses.
Source: Author’s own computations.
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three models. In contrast, trade openness and financial development variables are
insignificantly associated with carbon emissions in selected Asian economies. The
relationship between education attainment and carbon emissions is reported signifi-
cantly negative in two models in selected samples of economies.

To confirm the robustness of the results, our study employed the GMM approach
and the results are displayed in Table 5. The nexus between green innovation and
CO2 emissions is reported significantly negative in all six models. It infers that 1%
expansion in green innovation reduces carbon emissions by 00.118% in model 1,
0.117% in model 2 and model 3, 0.118% in model 4, 0.116% in model 5, and 0.118%
in model 6. Our study reports a positive association between green innovation and
carbon neutrality. This finding is supported by Tao et al. (2021) and Ullah et al.
(2021), who stated that green innovation is required to enhance operational efficiency
and environmental sustainability. It is argued in the literature that green innovation
helps economies in switching towards advanced and new methods of energy gener-
ation and conservation that help in the reduction of carbon emissions. Sun et al.
(2021) denoted that green innovation helps in the reduction of carbon assimilation
and environmental degradation. Green innovation initiates a revolution in every seg-
ment of the economy that leads to improvement in environmental sustainability.
Moreover, green innovation stimulates economies to invest in eco-friendly technolo-
gies that are conducive to environmental sustainability.

Table 5. Estimates of CO2 emissions (GMM).
(1) (2) (3) (4) (5) (6)

L. CO2 0.843��� 0.843��� 0.846��� 0.842��� 0.838��� 0.839���
(0.031) (0.031) (0.031) (0.031) (0.031) (0.031)

GI �0.118��� �0.117��� �0.117��� �0.118��� �0.116��� �0.118���
(0.013) (0.013) (0.013) (0.013) (0.014) (0.013)

LPI �1.006���
(0.016)

QLS �1.002���
(0.018)

TTC �1.006���
(0.015)

LIQ �1.015���
(0.014)

CTT �1.010���
(0.013)

CCE �1.013���
(0.012)

GDP 0.520��� 0.422��� 0.518��� 0.515��� 0.525��� 0.432���
(0.036) (0.036) (0.036) (0.036) (0.035) (0.037)

EC 0.174��� 0.172��� 0.173��� 0.177��� 0.165��� 0.166���
(0.050) (0.050) (0.050) (0.050) (0.051) (0.050)

Trade 0.022 0.022 0.022 0.023 0.021 0.019
(0.022) (0.022) (0.022) (0.022) (0.022) (0.022)

Education �0.101�� �0.109� �0.104�� �0.115�� �0.102�� �0.104��
(0.053) (0.055) (0.053) (0.053) (0.053) (0.053)

FD 0.015 0.014 0.015 0.014 0.010 0.013
(0.014) (0.014) (0.014) (0.014) (0.015) (0.015)

Constant 0.429 0.437 0.416 0.456 0.545 0.466
(0.362) (0.362) (0.366) (0.361) (0.388) (0.363)

Observations 240 240 240 240 240 240
Number of code 20 20 20 20 20 20

Note: ��� p< 0.01, �� p< 0.05, � p< 0.1. Standard errors in parentheses.
Source: Author’s own computations.
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The relationship between the logistics performance index and CO2 emissions is
reported as significantly negative in model 1, revealing that a 1% enhancement in
logistics performance index reduces CO2 emissions by 1.006% in selected Asian
economies. The quality of logistics services (QLS) produces a significant and negative
impact on carbon emissions in selected Asian economies as displayed in model 2. A
1% rise in quality of logistics services reduces CO2 emissions by 1.002% in selected
Asian economies. Tracking and tracing capability (TTC) produces a significant and
negative impact on CO2 emissions as displayed in model 3, describing that a 1%
improvement in tracking and tracing capability results in reducing CO2 emissions by
1.006% in selected Asian economies. The connotation between logistics infrastructure
quality (LIQ) and CO2 emissions is reported significantly negative in model 4, reveal-
ing that a 1% development in logistics infrastructure quality tends to reduce CO2

emissions by 1.015% in selected Asian economies. Cargo transportation timelines
(CTT) bring a significant and negative reduction in CO2 emissions as reported in
model 5, describing that a 1% enhancement in cargo transportation timelines reduces
CO2 emissions by 1.010% in selected Asian economies. The relationship between cus-
toms clearance efficiency (CCE) and CO2 emissions is reported significantly negative
in model 6, showing that a 1% enhancement in customs clearance efficiency tends to
reduce CO2 emissions by 1.013% in selected Asian economies.

Logistics infrastructure is a fundamental determinant of the supply chain. Thus,
the improvement of the customs clearance efficiency, logistics services quality, and
improvement of transport infrastructure is beneficial for carbon neutrality and eco-
nomic development. Our findings of the study are supported by the study done by
Khan et al. (2018), which denoted that environmental regulations should be imposed
on polluting transportation and vehicles to enhance carbon neutrality. Additionally,
Mohsin et al. (2022) support our findings by arguing that the consumption of bio-
fuels in vehicles can play a significant role in the reduction of carbon emissions and
global warming. Meanwhile, green logistics practices help in the reduction of fuel
consumption and carbon emissions that significantly improve environmental sustain-
ability. Liu et al. (2018) show that improvement in logistics performance leads to car-
bon neutrality and enhances economic performance as well. Our results are
consistent with the results of Chen et al. (2022), who denoted those green logistics
negatively influence carbon emissions in the case of European countries. The robust
model produces almost similar sizes of effects as shown in Table 6.

5. Conclusion and implications

Over the past few decades, the world has witnessed a massive increase in business
and trade activities. On one side, the increased business and trade activities improve
the living standard of people globally. On the other side, due to the rise in economic
activities, the world is suffering unprecedented climate change and global warming.
The problem of environmental degradation has come into the limelight in the late
20th century, and it is still the most debated topic at international forums. In this
regard, several international treaties such as Kyoto Protocol (1999), Paris Conference
(2015), and United Nations Agenda (2030) demand the world community to reduce
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the amount of CO2 emissions, which is the main instigator of climate change. In this
context, the empirics have investigated various determinants of CO2 emissions to
reduce carbon emissions, e.g. green innovation, but the role of logistics as a determin-
ant of CO2 emissions is not discussed in detail. In recent times, the importance of
logistics has increased manifold due to globalization and rising trade and business
relations among nations. Therefore, this study investigated the impact of logistic per-
formance and green innovation on CO2 emissions in Asian economies.

For empirical analysis, we have applied 2SLS and GMM methods. The estimates
attached to LPI are significant and negative with both 2SLS and GMM techniques,
implying that an improvement in LPI reduces CO2 emissions. Similarly, the analysis
has utilized several other proxies for logistic performance, including QLS, TTC, LIQ,
CTT, and CCE. The estimates of all these variables are negatively significant, confirm-
ing that improved logistics performance improves the environmental quality in Asian
economies by reducing CO2 emissions. Similarly, the estimated coefficient of GI is
negatively significant in all models, irrespective of the estimation technique, confirm-
ing the mitigating effect of green innovations on CO2 emissions. The analysis also
controls the effects of GDP, EC, Trade, Education, and FD on CO2 emissions.
Among them, the estimated coefficients of GDP and EC are positively significant in
almost all models, confirming that a rise in income and electricity consumption exac-
erbates the environmental problem.

Table 6. Estimates of GHGs (GMM)-robustness.
(1) (2) (3) (4) (5) (6)

L.GHGs 0.773��� 0.852��� 0.853��� 0.851��� 0.849��� 0.853���
(0.037) (0.031) (0.031) (0.031) (0.031) (0.030)

GI 0.158��� �0.125��� �0.128��� �0.117��� �0.126��� �0.129���
(0.011) (0.012) (0.013) (0.011) (0.012) (0.013)

LPI �1.026���
(0.012)

QLS �1.057���
(0.014)

TTC �1.011���
(0.012)

CTT �1.002
(0.810)

CCE �1.091���
(0.009)

LIQ �1.017���
(0.015)

GDP 0.234 0.145��� 0.533��� 0.609�� 0.204 0.850���
(0.280) (0.044) (0.025) (0.289) (0.293) (0.128)

EC 0.152��� 0.133��� 0.131��� 0.127��� 0.128��� 0.136���
(0.037) (0.032) (0.039) (0.040) (0.039) (0.039)

Trade 0.022 0.009 0.009 0.009 0.008 0.010
(0.017) (0.017) (0.017) (0.017) (0.017) (0.017)

Education �0.071� �0.074� �0.018 �0.069� �0.012 �0.024
(0.041) (0.040) (0.042) (0.042) (0.042) (0.042)

FD 0.008 0.017 0.017 0.015 0.014 0.017
(0.011) (0.011) (0.011) (0.012) (0.011) (0.011)

Constant 6.520��� 0.794�� 0.794�� 0.859�� 0.833�� 0.805��
(2.159) (0.349) (0.356) (0.370) (0.352) (0.347)

Observations 240 240 240 240 240 240
Number of code 20 20 20 20 20 20

Note: ��� p< 0.01, �� p< 0.05, � p< 0.1. Standard errors in parentheses.
Source: Author’s own computations.
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Based on the above findings, we have provided some essential policy suggestions
for the concerned stakeholders. Our results imply that improvement in logistics per-
formance can improve environmental quality. Therefore, implementing green practi-
ces in the logistics industry may help improve the environment further. For example,
introducing plastic-free packing material and the increased use of electric vehicles for
delivery can significantly reduce CO2 emissions. The logistics supply chain process
should be accomplished in an efficient manner that enhances the operational use of
resources and energy. Policymakers and authorities should focus on reconciliation
between sustainability and profitability targets of supply chain logistic performance.
Additionally, special attention must be given to the timeliness and reliability of the
shipment to preserve the environment. Moreover, the use of online catalogues instead
of paper registers can reduce the rate of deforestation. Similarly, policymakers should
increase the share of environment-related innovations by sponsoring research and
development activities to improve environmental quality.

Some limitations are also there in this manuscript. Such as, the study is providing
estimates for the Asian region at the aggregate level, however, economy-wise esti-
mates can enhance the significance of this manuscript. Thus, it is suggested that
future research should be done at a disaggregated level considering each economy
separately. The disaggregated level analysis is required because results might change
due to variations in environmental, social, economic, and cultural factors. Another
limitation is that the present study is using GMM technique for regression purposes.
It will be more appropriate if future studies use a more advanced approach like
GMM-PVAR for efficient estimates.
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