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A common perception is lowering the environmental consequences of firms’ supply chain
activities is a costly idea that poses a challenge to the corporate world. This study aimed to
examine the relationship between green supply chain management (GSCM) and corporate
performance among listed firms in Pakistan, using the general panel method of moments
(GMM) and ANOVA techniques. At the same time, the Granger causality technique
provides robust results. The study focused on manufacturing firms, covering periods
from 2009 to 2020. The study engaged a modified balanced scorecard framework to
adopt five metrics of corporate performance, namely, gross profit ratio, net profit ratio,
customer dimension, learning growth dimension, and efficiency dimension. The study
incorporated the two measures of the GSCM initiative and two control variables. The
findings from the panel GMM estimates reveal that GSCM positively and negatively
impacted the five corporate performance metrics explored. ANOVA results indicate
significant differences in customer satisfaction, profitability, and efficiency performance
metrics among the top and low GSCM practicing corporations. On the other hand,
Granger causality results specify a moderate causal association between GSCM
implementation and firm performance in Pakistan. Implying that poor GSCM practice
may not yield the expected benefits, instead, conscientious efforts should be put in place
to ensure that practicing GSCM initiative should be effectively carried out.

Keywords: green supply chain management, general method of moments, corporate performance, granger
causality, Pakistan

1 INTRODUCTION

Modern-day businesses engage in supply chains to create, transport, and provide value to end
consumers in the most efficient and effective means (Green et al., 2012). By collaborating in a
distribution network, businesses can concentrate on improving their competencies, achieve
economies of scale, and remain competitive in an increasingly competitive business environment
(Kozlenkova et al., 2015). The supply chain spurs business performance by integrating businesses to
provide value to customers at the least cost (Bagher, 2018). Hence, it is pertinent that business
managers design a supply chain that is effective and efficient; needed to maximize consumer
satisfaction, promote competitive advantage, and maximize the wealth of their business (Diabat and
Govindan, 2011). However, when designing and managing effective and efficient supply chains, the
businesses generate externalities to the environment; which are usually detrimental and non-
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sustainable. That is, increased management of the supply chain
among businesses brings about the depletion of natural resources
and increased emission of carbon gas and its greenhouse gas
components, which pose a serious challenge to the environment
(Dadhich et al., 2015). It has, thus, become pertinent that
businesses should be responsible for their environment and
ensure Green Supply Chain Management (GSCM), which
helps to ensure that the practice of supply chain management
does not threaten the sustainability of the environment. Thus,
businesses should align their performance objective with
environmental performance.

In the literature, several dimensions have been proposed on how
to practice GSCM among businesses. These include green
purchasing, green production, and eco-design (Tan et al., 2016;
Khan and Qianli, 2017). With the application of these dimensions,
businesses are expected to pursue their supply chain activities
within the confines of environmental sustainability. The majority
of literature recognizes that GSCM is not only beneficial to the
environment but also promotes the firm performance. Sari (2017)
and Youn et al. (2013) recognize that measures of green supply
chain aided businesses to lower energy consumption and logistic
costs, which help to better their performance. Seman et al. (2012)
support green technology, especially in manufacturing firms that
enhance profits. Similarly, Choi and Hwang (2015) concur that the
implementation of GSCM improves both the environment and
financial performance of participating businesses. Tan et al. (2016)
empirically found that green supply chain management improves
firm competitiveness. The empirical results from Laari et al. (2016)
corroborate that adding GSCM promotes businesses’ operational
and environmental dimensions. Contrarily, Syakila (2016)
highlights that GSCM does not always promote firm
competitiveness. Likewise, Khan and Qianli (2017) agreed that
increased environmental practices lower firms’ profitability
because GSCM involves the engagement of large investments in
technology. This thus offers a divergent view that GSCM may not
contribute to the overall well-being of businesses.

The theoretical perspectives on the matter do not provide a
unanimous opinion. For instance, Tripathi and Bains (2013)
argued that every business’s responsibility is to maximize
profit and wealth for its shareholders. However, pressurizing
businesses to act responsibly for the environment amounts to
double taxation on firms who already pay taxes (Masulis and
Reza, 2015). Eccles et al. (2014) admitted that firms are pressured
to participate in environmental sustainability at the expense of
investors, leading to agency problems between managers and
shareholders. The shareholders’ theory presents another position
on this topic, assuming that a business’s failure to identify with all
of its shareholders fully poses a risk to maximizing performance
indicators. The resource-based theory supports that firms should
engage in GSCMpractice because it affords them the advantage to
achieve competitiveness in an increasingly competitive industry.
However, the findings from Hu and Hsu (2010) suggest that
insufficient green supply chain management practice may be
counterproductive to firm’s performance. This implies that a
positive nexus between GSCM and firm performance is
dependent on the implementation of the GSCM framework
among corporate managers.

In Pakistan, the subject matter of green supply chain
management has gained measurable interest among academic
scholars, owing to the quality of the environment over time. The
World Bank data reveals that Pakistan’s environment has
deteriorated since the 1970s, which worsened during the 1990s
as greenhouse gas and carbon gas emissions increased in the
country; which suggests that an increase in economic activities in
the country constituted some harm to the environment (Sohail
et al., 2013). Environmental preservation ordinances were
promulgated in 1983, which are ineffective at promoting
sustainability practice among domestic businesses because
existing institutions in the country are weak to enforce them
(Sohail et al., 2014). A national environmental action plan
(otherwise known as NEAP) was set up in 2001 to improve
the environment in the country in support of the United Nations
Development Program.

Aslam et al. (2018) expressed great concern toward GSCM
practices, as there is low environmental monitoring and
collaboration among stakeholders. This is further highlighted
by Zhu et al. (2012) who found that there is no clear association
between profitability and GSCM engagement among corporate
organizations, which explains the low commitment and
difference of practices among manufacturers to engage in
GSCM practices. Already, developing countries are faced with
the challenges of poor environmental quality, which could
negatively affect the firm performance therein. Most firms in
the developing countries have low incentives to adopt green
practices (Miroshnychenko et al., 2017). The factors
responsible for the neglect of the environment among
corporations in such countries include policy loopholes and
assumed additional costs caused by green practices (Han and
Huo, 2020). Environmental deterioration and harsh weather are
jeopardizing long-term growth and development (Khan et al.,
2022). Here, it seems necessary to evaluate environment-friendly
activities such as GSCM practices adopted by enterprises and
their impact on a firm’s success. Thus, it highlights the gap in the
association’s holistic and integrated investigation.

Green et al. (2012) argued that corporations are uncertain
about which green practices they are to engage in, and which of
them are most profitable to organizational performance and help
optimize shareholders’ wealth. Kirchoff et al. (2016) noted that
specific green-related practices and capabilities are essential to
derive ecological and economic benefits. However, note that
many of these GSCM resources and capabilities have not yet
been fully examined in the literature (Chan et al., 2016; Laari
et al., 2016). Nowadays, innovative capabilities that incorporate
environmental safeguards in business activities are critical to
sustainability challenges (Awan, 2020). Therefore, it is
imperative to inspect performance differences between
GSCM’s highly committed firm and GSCM lowly committed
firm. Also, there is a gap in the comprehensive understanding of
green resources and their association with various performance
parameters. It is essential to explore the subject matter in a
complex environment, where GSCM policy implementation is
inefficient specifically within the less business-friendly
environment. Notably, the capacity for a firm to engage its
resources toward GSCM practices and derive ecological and
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economic benefits might be dependent on a firm’s orientation and
perception of GSCM. For this reason, Seman et al. (2012) noted
that examining a strong strategic focus on GSCM influences a
firm’s attitude toward GSCM practices, which in turn influences
their capacity to achieve success. Thus, it is critical to analyze the
influence of GSCM implementation on the performance of listed
firms in Pakistan using panel data analysis. The specific objectives
as enumerated and discussed as follows:

-To inspect the causal relationship between GSCM practices
and firm performance
-To inspect the effects of GSCM practices on firm’s
performance
-To inspect the performance differences of GSCM highly
committed and GSCM lowly committed firms

This study finds it imperative to explore the argument using
secondary panel data when empirical literature is dominated by
primary data analysis. Furthermore, annual reports’ textual
analysis clarifies the management’s mindset and strategy
focuses on environment preservation without being biased
(Loughran et al., 2009; Baier et al., 2020). Also, it is important
to highlight whether these practices promote or inhibit
performance. The novelty of this study is to explore such
practices implementation using annual reports’ text in
association with five dimensions of firm performance. The
study uses an adjusted balanced scorecard by disaggregating
performance dimensions into gross profit ratio, net profit
ratio, customer satisfaction, learning and growth, and
efficiency metrics. Twenty-five manufacturing firms listed on
the Pakistani Stock Exchange are selected for this study,
covering the period from 2009 to 2020. The study used
general method of moments (GMM), ANOVA, and granger
causality data analysis techniques. The GMM is employed to
mitigate potential endogeneity problems in the parameter
estimates and, thereby produce non-biased estimates.

Similarly, previous studies recognize the environmental and
economic benefits of practicing GSCM (Laari et al., 2016).
Notwithstanding, there are costs associated with engaging in
GSCM. Therefore, the practice of GSCM has its costs and
benefits, which many studies in the literature have debated
(Chan et al., 2016; Syakila, 2016).

This study’s contribution elucidates the importance of
corporate practices in obtaining competitive performance.
First, this research widens the scope of green management
evaluation by looking at the impact of information provided
in the text of annual reports on firm’s performance which offered
a comprehensive evaluation of such practices with textual
analysis. Second, green management improved corporate
performance indicators, and the findings confirmed the
premise in part. Third, it is demonstrated that the profitability
of enterprises with low and high levels of such activities differs
dramatically. Finally, this study also extends the existing literature
in the field of green supply chain management and firm
performance. Also, this study contributes to academic learning
on the importance of the GSCM initiative among businesses in a
developing country where environmental protection is not a

priority. The study engages five firm performance measures,
thus providing robust results on the topic. This study is
centered on the resource-based theory and thus highlights how
organizational managers can use firm resources to maximize
performance metrics, given an ever-dynamic business
environment. The results would aid better policy formulation
regarding environmental pollution and the practice of green
supply chain management. Also, the decision to engage
secondary panel data seeks to spur future studies on the topic
using secondary data.

This study comprises five sections: the introduction, followed
by a literature review of previous studies on the subject matter.
Afterward, the third section develops a research methodology,
highlighting the data collection method, the measurements of
variables, and the methods for estimating the datasets. The fourth
segment represents the findings obtained from the data analyzed,
while the fifth segment concluded the findings and presented the
implications of the study based on the results obtained.

2 LITERATURE REVIEW

2.1 Scope of GSCM
The firms have contributed to achieving sustainable development
goals in the current industrial and technical progress period. As a
result, the absorption of modern technology acts as a spur for
attaining the sustainable development goals (SDGs) by
transforming firms, which account for 90% of global
businesses, 50% of global employment, and up to 40% of
national income in developing countries (World Bank, 2018).
The need to protect the environment coupled with summits Rio
de Janerio in 1992, theMillenniumDevelopment Goals and SDGs
campaigns have raised businesses’ awareness to adopt green
measures in their operations. Its practice is particularly new to
firms in developing countries, who are adopting green solutions
in their supply chain management to lower the negative
consequences supply chain activities may have on their
environment (Seman et al., 2012).

Several definitions are provided to explain GSCM in literature;
Chan et al. (2016) regarded GSCM as incorporating the
environment into the management of the supply chain.
Similarly, Zhu et al. (2012) noted that GSCM included green
initiatives to promote environmental sustainability. The practice
of GSCM is on the premise to balance the nexus between
organizational and environmental performances. GSCM
emphasizes the effective, efficient, and broad implementation
of green measures to improve the environment. However,
Drohomeretski et al. (2014) noted that successful
implementation of the GSCM framework requires a holistic
approach among all business stakeholders their incompatible
benefits would be united and managed into an effective
greening of the environment.

GSCM refers to a supply chain that attempts to decrease waste,
enhance ecosystem quality, increase eco-efficiency, and improve
the recycling process of materials. In practice, GSCM, which
includes technological measures, new facilities, vendor training,
and labor allocation, aimed to create considerable profits while
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paying attention to environmental efficiency (Sugandini et al.,
2020). The company managers must use the green supply chain
management concept to boost output and comply with
government requirements on potential pollution (Khaksar
et al., 2016). The purpose of GSCM is to enhance a company’s
economic, environmental, operational, and social performance
(Geng et al., 2017). Practically their impartial measurement proxy
is still a literature gap that requires conceptualization with a
tangible approach (Karmaker et al., 2021).

The academic scholars have proposed various frameworks for
GSCM practice incorporated into the regular activities of
managing supply chains (Ghobakhloo et al., 2013; Wibowo
et al., 2018). However, Zhu et al. (2008) noted that GSCM
practices fall under four basic dimensions within this
framework: green purchasing, green manufacturing; green
distribution; and reverse logistics. This can be illustrated
graphically in Figure 1.

2.2 Theoretical Framework
An important theory that supports the practice of GSCM is the
stakeholders’ theory developed by Ian Mitroff, further improved
by Freeman (2015), recognizing stakeholders of a business, asides
from its business owners/shareholders, such as customers,
investors, and various trade groups. Thus, it recommended
that a business is responsible to these parties because they
influence the performance directly or indirectly. Another
theory that supports the practice of GSCM among businesses
is the resource-based theory developed by Barney (1991),
explaining how businesses can get a competitive advantage
through strategic planning.

However, the theory’s logic has been extended to explain that
businesses should engage in GSCM initiatives that improve the
environment and performance metrics (Hart and Dowell, 2011).
Additionally, Zhu et al. (2012) stated that greening in
procurement, manufacturing, and distribution are three GSCM
components that can be used to gain a competitive advantage.
The proponents of this theory reckon that components of GSCM
serve as relevant strategic means for a firm to gain a competitive
advantage (Teng, 2007; Hart and Dowell, 2011). Karmaker et al.

(2021) proposes conscious resource utilization to eliminate time
and resource waste, enhancing productivity and efficiency. Green
innovation is a long-term paradigm for problem-solving and
decision-making that goes beyond optimization and efficiency
(Lichtenthaler, 2019). Based on the foregoing, the GSCM
activities can be leveraged to improve a firm’s efficiency and
performance.

2.3 Evaluation of Performance Based on
GSCM Practices
The majority of empirical literature favors the practice of GSCM
among businesses. Awan (2019) examined the relationship
between internal environmental investment decisions and firm
social sustainability performance in Pakistan. The study found
that protection practices promote social sustainability
performance in manufacturing firms by focusing on safety,
environmental interaction, and sustainable manufacturing. Tan
et al. (2016) explored the effects of GSCM on the competitiveness
of one hundred and forty-four (144) manufacturing firms in
Malaysia, using primary data and partial least squares. There is
evidence that GSCM directly impacted the competitiveness of the
firms. Whereas, Novitasari and Agustia (2021) suggested that
GSCM holds an insignificant impact on the firm’s performance.
Chiu and Hsieh (2016) revealed the relationship of GSCM with
performance among one hundred and thirty Taiwanese firms
show that GSCM measures indirectly affect the firms’
performance.

Furthermore, the study concluded that a higher level of GSCM
framework contributed to the firms’ performance. However,
Syakila (2016) found that GSCM does not always promote the
firm’s competitiveness. Contrarily, Aslam et al. (2018) explored
the determinants of GSCM among the listed firms in the Pakistan
Stock Exchange using a structural equation model. The study
found that customers’ pressure and entrepreneurship positively
impact GSCM adoption; and observed that GSCM practice has
positive contributions to environmental and corporate
performance. Using a different approach, Shafique et al. (2017)
studied the effects of GSCM on the profitability of five hundred

FIGURE 1 | Green supply chain management (GSCM) framework. Source: author’s compilation from Khan and Qianli (2017), Tan et al. (2016), and Zhu et al.
(2008).
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(500) firms in Pakistan, while moderating the influence of
institutional pressure and the mediating effects of green
innovation. Moderated regression and correlation analyses
were employed to analyze the data. Evidence revealed that
GSCM has a strong favorable impact on business
performance; institutional pressure significantly moderated the
relationship and green innovation mediated this association. The
results obtained from these studies are consistent with Khan and
Qianli (2017); who found that five GSCM components helped
organizations in Pakistan to function better.

Better firm performance represents the capacity to satisfy
consumers in terms of timely and speedy delivery of quality
goods and services and flexibility and waste removal in
manufacturing practices (Green et al., 2012; Lai and Wong,
2012). GSCM decreases greenhouse emissions due to the
coordination amongst the systems, suppliers, and customers
assists in identifying, and resolving supply chain sustainability
issues (Wong et al., 2018). Environmental sustainability reduces
the costs, while also meeting customer needs for ecologically
friendly products and services, resulting in an increased financial
performance.

Additionally, GSCM, which is being used to protect the
environment, may assist the businesses in lowering the cost of
raw materials and increasing the usage of recycled resources,
resulting in an increased profitability and improved firm
performance. Choi and Hwang (2015) discovered that GSCM
has a positive relationship with financial performance. Rigorous
environmental protection practices in the supply chain lead to
improved social performance (Awan, 2018). Green supply chain
management and green product innovation are two main
categories associated with the environment protection practices
of the firm (Khan and Qianli, 2017; Awan, 2020). However, when
it comes to implementation, there are contrasts incorporate
perspectives that require understanding the variables in
GSCM. The current study provides a broader understanding
of the impact of GSCM and GPI on firm performance, while
using different measures for firm performance. Our hypothesis
about the impact on corporate performance has yet to be checked.

H1: green supply chain management index (GSCM) index and
green product index impact positively on firm profitability.

H1a: GSCM index and green product index impact positively
on gross profit ratio.

H1b: GSCM index and green product index impact positively
on net profit ratio.

H1c: GSCM index and green product index impact positively
on customer satisfaction.

H1d: GSCM index and green product index impact positively
on learning and growth.

H1e: GSCM index and green product index impact positively
on efficiency.

In general, the implementation of GSCM techniques is
expected to improve a company’s environmental performance.
However, based on Kim et al. (2011), adopting GSCM practices
may not translate to improved financial performance. Although,
the economic performance and environmental practices have a
beneficial association (Choi and Hwang, 2015). Similarly, Youn
et al. (2013) opine that environmental performance promotes

financial performance such as through higher revenue and
profits. Also, Diabat and Govindan (2011) note that improved
environmental quality enhances corporate image and goodwill,
which will promote sales and profits. The study of Nikabadi and
Shahrokhnia (2019) reveals that innovation and knowledge-
sharing culture are highly desired for product development.
Appropriate innovative infrastructure has the greatest impact
on fostering the improvement of upcoming products. It is also
discovered that there is a favorable and important association
between culture and new-product development performance, and
technology firms differ in terms of innovation and product
performance. Similarly, the study by Shafique and Saeed
(2020) indicates that differences in innovative and
environmental practices yield great benefits for firms when
applied to gain a competitive advantage. There are differences
in the integration of green practices with social and
environmental benefits for the firm (Khan et al., 2022). The
environmental and social aspects are linked to the innovativeness
and risk-taking capabilities, which can further support the
inclination of the firms toward environmental protection
reaping benefits in different arrangements (Han and Huo,
2020). According to Zhu et al. (2008), the organizations use
GSCM strategies to improve supply chain performance. Whereas
the country’s major aim is still economic development (Lee et al.,
2013), its manufacturing industry has been driven to enhance its
sustainability impact due to growing worldwide attention on
environmental concerns. GSCM is a relatively new idea in
Pakistan and other developing nations, despite its maturity in
certain developed economies. Based on the above discussion this
study proposes the following hypotheses:

H2: There is a significant difference in the profitability
between GSCM of highly committed firm and GSCM lowly
committed firm.

H2a: There is a significant difference in the gross profit ratio
between GSCM of highly committed and GSCM lowly
committed firms.

H2b: There is a significant difference in the net profit ratio
between GSCM of highly committed firm and GSCM lowly
committed firm.

H2c: There is a significant difference in customer satisfaction
between GSCM of highly committed firm and GSCM lowly
committed firm.

H2d: There is a significant difference in the learning and
growth between GSCM of highly committed and GSCM lowly
committed firms.

H2e: There is a significant difference in the efficiency of GSCM
of highly committed firm and GSCM lowly committed firm.

3 METHODOLOGY

3.1 Measurement of Variables
3.1.1 Dimension of Performance
Gross profit ratio (GPR) is measured as the ratio of gross profit to
total revenue; net profit ratio (NPR) is measured as the ratio of net
profit to total revenue, customer satisfaction (CUS), the
dimension of performance is measured as the total sales,
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learning and growth (LGR) dimension of performance is
measured as the number of firm employees, efficiency (EFF)
dimension of performance is measured as the ratio of total sales to
total assets.

3.1.2 GSCM Indicators
The green supply chain management index (GSI) measures green
supply chain management that focuses mainly on how the
corporate supply chain impacts the environment. This variable
measures the existence of four GSCM practices, which are the
presences of production processes to lower environmental
impacts of the supply chain; life cycle assessment to source
materials; ISO 14001 criteria for selecting suppliers; and
termination of the supply chain that does not meet
environmental criteria. Green Product Index (GPI) is another
green supply chain management indicator that focuses on how
corporate products encourage environmental sustainability. It
measures the existence of three GSCM practices. These are the
existence of a product that improves environmental quality; the
existence of product features that promote environmental quality;
and the existence of design of products for recycling, reuse, and
reduction of environmental pollution. In the construction of both
indexes of GSCM points, each parameter of the index
abovementioned is assigned from minimum 0 to maximum 1
by evaluating the focus on GSCM parameters in the annual
reports of selected corporations (Miroshnychenko et al., 2017).

The other variables engaged in this study are firm size (SIZ)
and board size (BSI) measured by taking the log of total assets and
the total number of executive members on the board of the firm,
respectively. The data for this study is gathered from annual
reports of fifteenmanufacturing firms listed on the Pakistan Stock
Exchange (Goh et al., 2016) from 2009 through 2018. The
manufacturing firms are suitable for this sort of investigation
because their range of activities includes the input of materials,
production, distribution, and finally the end-user incorporating
all the processes of supply chain activities (Yusoff et al., 2021).

3.2 Model Specification
To analyze the impact of green supply chain management on
firm’s performance, the firm’s performance is modeled as a
function of green supply chain management. Following
Miroshnychenko et al. (2017), green supply chain
management is decomposed into two indexes, which are the
green supply chain management index (GSI) and the green
product index (GPI). The firm size and board size are
included as control variables. Hence, the model of this study is
stated in functional form as follows:

PERF � f(GSI, GPI, SIZ, BSI). (1)
Equation 1 is disaggregated to accommodate five dimensions

of the firm’s performance; which are gross profit ratio, net profit
ratio, customer satisfaction, the learning and growth, and
efficiency dimension. Hence, Eq. 1 produces

GPR � f(GSI, GPI, SIZ, BSI), (1a)
NPR � f(GSI, GPI, SIZ, BSI), (1b)

CUS � f(GSI, GPI, SIZ, BSI), (1c)
LGR � f(GSI, GPI, SIZ, BSI), (1d)
EFF � f(GSI, GPI, SIZ, BSI). (1e)

Equation 2: In linear form the abovementioned Eq. 1 for
performance dimensions can be stated as

GPR � α0 + α1GSI + α2GPI + α3SIZ + α4BSI + µ, (2a)
NPR � β0 + β1GSI + β2GPI + β3SIZ + β4BSI + v, (2b)
CUS � π0 + π1GSI + π2GPI + π3SIZ + π4BSI + e, (2c)

LGR � Ω0 + Ω1GSI +Ω2GPI +Ω3 SIZ +Ω4BSI + ut, (2d)
EFF � γ0 + γ1GSI + γ2GPI + γ3 SIZ + γ4BSI + et, (2e)

where α0, β0, π0, Ω0, and γ0 are intercept of their respective
models, α1 to α5, β1 to β5, π1 to π5,Ω1 toΩ5, and γ1 to γ5 are the
parameter estimates in abovementioned equations. µ, v, e, ut, and
et are the stochastic error terms of their respective models.

3.3 Estimation Techniques
The study engaged two estimation techniques. The first technique
is the general method of moments (GMM) proposed by Arellano
and Bond (1991) and Arellano and Bover (1995) offering linear
and non-biased parameter estimates that have the least variances
which is particularly used when there is a potential problem of
endogeneity in a regression model. ANOVA is also employed to
ascertain significant differences in performance among top and
least firms practicing GSCM in Pakistan. Another statistical
technique used is granger causality to ascertain whether a
particular time series can be used to forecast another. The use
of granger causality helps to provide robust results on the
phenomenon investigated.

Certain factors are compelled to use the GMM analysis
technique mainly. First, it takes an omitted time-invariant
country effect in the penal data. Second, GMM is a more
efficient model when the data contain autocorrelation and
heteroscedasticity issues (Roodman, 2006). Third, there are
chances that endogeneity problems may arise due to which the
results may deteriorate but system GMM also encounters
endogeneity (Akbar et al., 2016; Duru et al., 2016). The
endogeneity problem is when the explanatory variable and
error term is correlated. Before engaging the GMM estimator,
the study engaged appropriate tests to ascertain that the data is
reliable and valid for empirical analysis. To assess the validity of
the instruments used for the GMM estimation, the study made
use of Sargan’s statistics. It is employed for over-identifying
limitations, which are typically used to see if an estimated
parameter is impacted when the number of instrumental
variables exceeds the number of estimated parameters
(Arellano and Bond, 1991). The study showed that the
instruments were valid and that the over-identifying limits
would not be rejected. Moreover, the study engaged the Wald
statistic to check for the presence of heteroscedasticity. The
results showed that heteroscedasticity is absent in the datasets.
Further, the study tested for serial autocorrelation using the AR
(1) and AR (2) statistics. The results of AR (2) show that there is
an absence of serial autocorrelation in the datasets.
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4 RESULTS AND DISCUSSION

4.1 ANOVA Results
In Table 1, the ANOVA results indicate differences in
performance metrics among top and least firms practicing
green supply chain management in Pakistan. For the learning
growth performance dimension (LGR) there is no significant
difference among firms practicing GSCM. However, at the 1%
level, there is a significant difference in customer (CUS)
performance dimension among the top and low GSCM
performing firms in Pakistan. Also, at the 1% level, there is
a significant difference in gross profit ratio (GPR), net profit
ratio (NPR), and efficiency (EFF) performance indicators
among the top and low GSCM performing firms in
Pakistan. These results indicate that the firms with high
participation in GSCM initiatives experience the difference
in performance metrics from those with low GSCM practices.
The results confirm the acceptance of the second alternate
hypothesis.

Moreover, these results are aligned with the results of Nikabadi
and Shahrokhnia (2019) revealing that difference in performance
is achieved with innovation in product development.
Furthermore, ANOVA results confirm the resource-based
theory which posits that businesses should engage their
resources to attain competitiveness (Tan et al., 2016). This is
mainly due to the significant differences in customer satisfaction,
gross profit ratio, net profit ratio, and efficiency performance
metrics among the top and low GSCM practicing corporations
investigated which are supported by previous studies (Barney,
1991; Hart and Dowell, 2011; Sohail et al., 2013).

4.2 Granger Causality Results
Granger causality results reported in Table 2 highlighted only
significant granger cause results; extended results are not reported
due to their insignificance. The results indicate that both GSI and
GPI granger cause learning growth (LGR) metric performance of
the firms investigated. On the other hand, LGR also Granger
cause GSI. GPI holds a strong position here to granger causes
gross profit ratio, net profit ratio, and efficiency performance
metrics of the corporations investigated. Moreover, the results
elucidate that neither GSI nor GPI measures of GSCM practices
granger cause customer dimension metric among the
corporations explored in Pakistan. The results inferred that the
GPI measure of GSCM practice exhibits a strong impression on
performance factors. However, GSI exerts a weak influence on the
performance measures of corporations in Pakistan. This
highlights that not enough GSCM practices are followed
among corporations in Pakistan, which have not translated in

TABLE 1 | ANOVA for performance indicat.

Source of
Variation

SS df MS F-value p-value F-crit

Panel-A: ANOVA for CUS
Between groups 1,06,907 2 53,454 82,649 0.00 3.92
Within groups 580.14 897 0.646
Total 8.04E+22 899

Panel-B: ANOVA for LGR
Between groups 1.02E+09 2 5.09E+08 0.61 0.55 3.92
Within groups 2.76E+09 897 3.07E+08
Total 9.8E+08 899

Panel-C: ANOVA for GPR
Between groups 33.23 2 16.62 162.25 0.00 3.92
Within groups 91.86 897 0.102
Total 125.09 899

Panel-D:ANOVA for NPR
Between groups 55.84 2 27.92 275.48 0.00 3.92
Within groups 90.92 897 0.101
Total 146.76 899

Panel-E:ANOVA for EFF
Between groups 48.65 2 24.32 80.05 0.00 3.92
Within groups 272.59 897 0.303
Total 321.25 899

Source: Author’s compilation.

TABLE 2 | Granger causality results.

Pairwise granger causality tests up to 2 lags

Null hypothesis Obs F-stat Prob

GPI does not Granger cause GPR 280 5.81 0.00
GPI does not Granger cause NPR 300 5.49 0.00
GPI does not Granger cause EFF 280 2.83 0.06
LGR does not Granger cause GSI 300 5.61 0.00
GSI does not Granger cause LGR 280 2.99 0.05
GPI does not Granger Cause LGR 300 3.24 0.04
BSI does not Granger cause LGR 300 7.41 0.00

Source: Author’s compilation.
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their performance metrics which is aligned with the literature
(Sohail et al., 2014; Laari et al., 2016; Sari, 2017).

4.3 GMM Panel Regression Results
The results in Table 3 revealed that the GSI component of GSCM
practices significantly affects the corporate performance. It
positively determines customer satisfaction and learning
growth dimension metrics but holds a negative association
with gross profit ratio, net profit ratio, and efficiency metrics.
This explains that firms with higher GSI increases their customer
dimension by increasing their sales and also increasing their
number of employees (LGR dimension) which enhances overall
growth prospects. The contrary results specify that a higher GSI
component negatively affects profitability ratio and efficiency in
terms of asset utilization due to the focus on processes
improvement by protecting the environment.

The GPI component of GSCM practice exerts a significantly
positive impact on the customer aspect, profitability ratios, and
efficiency performance metrics of the corporations investigated in
Pakistan. The parameter estimates confirm that GPI contributes
to increases in sales, efficiency, net profit ratio, and gross profit
ratio. Furthermore, clarifying that growth in GPI promotes sales,
asset utilization, and firm profitability with the product features
that improve environmental quality or reusability. However, the
learning growth performance metric is not significantly affected
by the GPI component. This implies that the number of
employees metric is not considered connected to green
product features. Nonetheless, the board size and firm size
contribute positively to the firms’ customer, learning growth,
and profitability ratios. This implies that growth in investment
and board members cause growth in performance indicators.

The estimates from the panel regression results revealed that
Pakistan’s GSCM practice is a significant determinant of
corporate performance. The Green product index (GPI) helps
to improve the gross profit ratio (GPR performance dimension),
net profit ratio (NPR performance dimension), sales, and
corporate efficiency (EFF performance dimension). The
promotion of GSCM initiatives in terms of green products
helps in improving the corporate relationship with its
customers (CUS performance dimension) and profitability.

These findings are aligned with Khan and Qianli (2017),
Shafique et al. (2017), Aslam et al. (2018), whose results offer
sufficient evidence that the practices of green products initiatives
enhance the corporate performance in Pakistan.

On the other hand, the green supply chain management index
(GSI) also promotes the firm’s performance in terms of customer
satisfaction and learning growth parameters. However, there is an
evidence of a negative association of GSI with profitability and
asset utilization. This implies that business partners’
collaboration, safety, sustainability, and environmental
protection practices are not meaningfully transferred to offer a
higher level of economic, environmental, operational, and social
performance contrary to the findings of Geng et al. (2017), who
offer the inclusion of such practices to get superior performance.
Furthermore, these findings imply that there is a need for more
conscious efforts and meaningful implementation of these
practices to translate them into the success factors for the firm
along with optimization for the society (Sugandini et al., 2020).

Importantly, the panel regression estimates that GSCM
indexes influence at least the five corporate performance
metrics explored in this study, this confirms that GSCM does
not only influence internal performance metrics (Gross profit
ratio, net profit, efficiency, and learning growth dimension) of
corporations in Pakistan, but it also influences external
performance metric (customer dimension) of corporations in
Pakistan. Thus, supporting the stakeholders’ theory in terms of
the impression of firms’ activities to larger groups in society and
also resource-based theory suggesting appropriate use of means
leads to superior performance (Teng, 2007; Freeman, 2015; Saeed
et al., 2018). However, the panel regression results also revealed
that GSCM indexes can contribute to a decline in performance
metrics among the corporations, as the GSI component
negatively impacted gross profit ratio, net profit ratio, and
efficiency ratio metrics. The previous studies also supported
the claim that GSCM does not always promote firm
competitiveness (Masulis and Reza, 2015; Syakila, 2016;
Miroshnychenko et al., 2017). Therefore, in this condition H1
is partially accepted. Furthermore, the results supported the
importance of engaging in such practices due to significant
differences in profitability, customer satisfaction, and efficiency

TABLE 3 | GMM panel regression results.

Variable Model 1 Model 2 Model 3 Model 4 Model 5

Dependent variable

CUS LGR GPR NPR EFF

GSI 0.21 (0.04) 11.93 (0.08) −0.21 (0.00) −0.13 (0.15) −0.39 (0.00)
GPI 15.02 (0.00) −19.58 (0.22) 0.189 (0.06) 0.28 (0.46) 1.41 (0.00)
SIZ 0.76 (0.04) 21.18 (0.00) 0.43 (0.03) 0.14 (0.04) −0.68 (0.00)
BSI 0.22 (0.02) 1.34 (0.01) 0.18 (0.1) 0.031 (0.61) 0.036 (0.43)
Weighted statistics
R-squared 0.63 0.47 0.51 0.55 0.54
Adjusted R2 0.61 0.41 0.47 0.51 0.51
Sargan’s test prob (0.36) (0.25) (0.37) (0.42) (0.29)
Wald test (Prob > chi2) (0.00) (0.00) (0.00) (0.00) (0.00)
AR (2) prob (0.11) (0.19) (0.13) (0.15) (0.16)

Source: Author’s compilation. In parenthesis () p-values are presented.
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among the top and low GSCM practicing corporations. However,
the manufacturing sector activities does help in environmental
sustainability by aligning their production and distribution
processes with green and environment-friendly sustainable
practices (Awan, 2020; Yusoff et al., 2021).

Overall, the present study’s finding highlighted the importance
of effective green supply chain management among corporations
in developing countries to drive their overall performances. These
findings are consistent with previous research in a similar context
(Awan, 2018; Karmaker et al., 2021; Khan et al., 2022).
Furthermore, shallow GSCM practices may not yield the
expected benefits; instead, conscientious efforts are needed to
ensure continuous GSCM initiatives that comprehensively
benefit stakeholders and the environment. To achieve
outstanding financial results in today’s competitive market, a
firm must pursue a cohesive resource-based strategy that
articulates its goals to create, acquire, and use green resources
that enhance performance and support the environment.

This study is not without some challenges and limitations that
can be improved upon by future studies. For instance, this study
focuses on a few parameters of GSCM, which future researchers
can improve upon by exploring other measures of GSCM.
Moreover, this study centers on businesses and corporations
in Pakistan. The future researchers can advance this by
exploring other developing countries and comparing them
with the developed countries. Additionally, the focus of this
study was only on the practices of GSCM and firms’
performance. Other factors, such as green innovation or green
innovation intensity, should be used to examine business
performance in future studies. It is well understood that
GSCM raised the operating expenses in enterprises; thus,
future research studies can highlight the sort of operating
factors that can get affected due to such practices.

5 CONCLUSION

This study investigates the association between green supply
chain management (GSCM) and corporate performance
among Pakistani listed companies by using the panel general
method of moments (GMM) and ANOVA, while the Granger
causality methodology provides robust results. The results from
this study revealed that GSCM practice plays a significant role in
determining corporate performance in Pakistan. The GSCM
initiative helps to profitability, customer satisfaction, asset
utilization, and growth dimensions of the corporations. It is
important to understand that a superficial approach to GSCM
may not deliver the desired results; instead, conscious efforts

must be made to guarantee ongoing GSCM activities benefiting
all stakeholders and the environment. In today’s competitive
market, a company must follow a unified resource-based
strategy that articulates its goals for creating, acquiring, and
using green resources that improve performance and benefit
the environment. The uniqueness of this study elucidates the
role of a company’s practice in achieving competitive
performance by providing evidence on various performance
indicators and offering evidence not based on opinion but
rather factual knowledge. Although it is widely known that
GSCM procedures do not immediately provide advantages and
instead increase operating costs in firms, if fully implemented,
they contribute to greater financial performance.

5.1 Implications
This study depicted that adopting GSCM approaches helps a firm
be responsible toward society as a whole. Business managers,
shareholders, and policymakers are all affected by GSCM
practices engaged in corporations. This study helped managers
to better understand how organizational managers can engage in
green practices to achieve competitive advantage in an ever-
dynamic business world. This assumption is based on resource-
based theory’s arguments that governments and companies
should implement GSCM policies that benefit society as a
whole. With the support of developing nations, the growing
need for the adoption of green practices will support the
realization of SDGs. However, the companies must raise their
knowledge of the need to incorporate green practices into their
operations to gain higher performance and safeguard the society
and the environment from the detrimental effects of supply chain
activities.
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