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Abstract: This study aimed to investigate the influence of green supply chain management practices
on the environmental performance of manufacturing firms, with a specific focus on understanding
how institutional pressure moderated this relationship. The research design encompassed a holistic
approach, incorporating an in-depth examination of the current literature and data collection via a
well-structured questionnaire. Random sampling was utilized to gather data from manufacturing
companies in Pakistan, and the data analysis employed PLS-SEM. The findings revealed a significant
relationship between GSCM practices and the environmental performance of manufacturing firms.
Moreover, the study identified that institutional pressure played a moderating role, influencing the
strength of this relationship. Notably, the impact of GSCM practices on environmental performance
varied under different levels of institutional pressure. This research underscored the importance of
considering institutional pressure in understanding the link between GSCM practices and environ-
mental performance. The implications extended to academics and practitioners, providing insights
into the nuanced dynamics of sustainable practices in manufacturing settings. Practical implications
involved tailoring GSCM strategies based on varying degrees of institutional pressure for optimal
environmental outcomes. The original contribution of this study lies in its comprehensive exploration
of the interplay between GSCM practices, institutional pressure, and environmental performance. By
incorporating institutional pressure as a moderator, the research provided a nuanced understanding
of how external influences shaped the effectiveness of GSCM in fostering ecological sustainability
within manufacturing firms.

Keywords: green supply chain management practices; environmental performance; manufacturing firms;
institutional pressures

1. Introduction

Recently, Pakistani companies have witnessed a significant increase in their enthu-
siasm for adopting green supply chain management (GSCM). GSCM practices prioritize
worker and machine well-being at the operational level, ensuring control and planning at
the process level, and implementing eco-friendly strategies and designs at the system level.
Business alliances and buyers are increasingly distancing themselves from manufacturers
lacking eco-friendly credentials. Research consistently supports a positive link between
eco-friendly supply chain management and ecological effectiveness. As manufacturing is a
globally significant industry known for rapid advancement and intense competitiveness,
greening the supply chain requires considering immediate and long-term environmental
repercussions. Manufacturing firms facing pressure to adopt sustainable practices con-
tribute significantly to environmental issues. Investigating how GSCM practices affect

Sustainability 2024, 16, 2278. https://doi.org/10.3390/su16062278 https://www.mdpi.com/journal/sustainability

https://doi.org/10.3390/su16062278
https://doi.org/10.3390/su16062278
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/sustainability
https://www.mdpi.com
https://doi.org/10.3390/su16062278
https://www.mdpi.com/journal/sustainability
https://www.mdpi.com/article/10.3390/su16062278?type=check_update&version=1


Sustainability 2024, 16, 2278 2 of 30

their performance provides valuable insights into enhancing ecological sustainability. Man-
ufacturing firms respond to institutional pressures by integrating GSCM practices. This
involved implementing eco-friendly manufacturing processes, reducing waste, sourcing
materials sustainably to meet environmental regulations and societal sustainability expec-
tations, or emulating industry leaders [1]. The adoption of GSCM practices is anticipated
to enhance environmental performance, resulting in decreased carbon emissions, resource
preservation, and overall sustainability. Institutional theory suggests that the relationship
between GSCM practices and environmental performance may be influenced by institu-
tional pressures [2]. Firms under stringent environmental regulations may experience a
more significant positive impact on environmental performance compared to those under
weaker regulations. Similarly, firms facing strong societal sustainability expectations may
be more inclined to adopt and effectively implement GSCM practices [3].

In Ref. [4], the authors employ institutional theory to understand how normative,
mimetic, or coercive pressures drive organizational responses to societal needs. Normative
pressure emanates from social norms and values. In response to heightened awareness
of environmental sustainability, the fashion industry faced normative pressure to adopt
eco-friendly practices [5]. This pressure, driven by consumer demand for transparency
and sustainability, prompted companies to transition to organic and recycled materials,
implement energy-efficient manufacturing, and commit to ethical supply chains, thereby
reducing their carbon footprint and mitigating environmental impact [6–8]. Mimetic iso-
morphism is observed when organizations, faced with uncertainty, imitate successful
policies or technologies others adopt [9]. One specific case of mimetic isomorphism is
observed in the adoption of total quality management (TQM) practices by organizations.
During the 1980s and 1990s, many companies in various industries rushed to implement
TQM principles after witnessing the success of firms like Toyota [10]. This imitation oc-
curred not necessarily because these companies fully understood the principles or had a
pressing need for them, but because TQM was perceived as a marker of excellence and
competitiveness [5]. Coercive isomorphism results from external pressures, especially
in SCM, with regulatory environments often compelling organizations to enhance envi-
ronmental performance. Many oil companies operating in the Gulf of Mexico, including
those not directly involved in the Deepwater Horizon incident, were forced to conform
to these new regulations. Despite some companies initially resisting the changes due to
concerns about increased costs and operational challenges, compliance with the stricter
regulations became mandatory for obtaining drilling permits and maintaining operations
in the region [5,11]. Managers adopting green information systems under coercive pres-
sure demonstrate positive behaviors, reaping environmental and commercial benefits [12].
Growing demands from government entities and environmental regulatory bodies drive
organizations to prioritize environmental conservation. GSCM involves environmentally
friendly manufacturing, distribution, marketing, purchasing, reverse logistics, and infor-
mation systems practices [13]. In GSCM, practices are implemented across various facets
of the supply chain to minimize environmental impact and promote sustainability. Man-
ufacturing focuses on reducing energy consumption and waste generation and utilizing
eco-friendly materials and processes [14]. Distribution strategies prioritize minimizing the
environmental footprint of transportation through route optimization, alternative fuels,
and efficient packaging [2]. Green marketing highlights environmental attributes to at-
tract eco-conscious consumers. Sustainable procurement practices in purchasing involve
selecting suppliers with strong environmental credentials and considering life cycle assess-
ments. Reverse logistics maximizes the reuse, recycling, or refurbishment of products to
minimize waste [3]. Information systems provide crucial data and analytics to support
environmentally friendly decision-making, including tracking environmental performance
and identifying improvement opportunities [15]. Through these integrated efforts, GSCM
aims to enhance sustainability throughout the entire supply chain. Beyond environmental
compliance, organizations aim to enhance both ecological outcomes [16] and economic
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outcomes [17]. Successful GSCM implementation involves a trade-off between investing in
anti-pollution equipment, which leads to high costs and lower economic productivity [18].

Previous studies have explored the influence of GSCM across various domains, includ-
ing its effects on organizational performance. These include Ref. [19], firm performance [20],
environmental efficacy [21], environmental consciousness [22], as well as the challenges
connected to closed-loop and reverse supply chain processes [23], and sustainable out-
comes [24]. Contemporary academic literature has also investigated evolving trends and
upcoming challenges within GSCM [24]. Previous studies show that adherence to envi-
ronmental regulations through traditional approaches does not boost competitiveness and
hampers productivity [12]. Previous studies indicate that green sourcing and ecological
cooperation motivate contractors and customers to embrace eco-conscious approaches,
curbing unsustainable behaviors and positively influencing the environmental outcomes of
manufacturing firms. Building upon existing knowledge, this study seeks to investigate
how implementing green supply chain management practices affects the performance of
manufacturing firms. It also aims to consider the moderating effect of institutional pres-
sures on their environmental impact. Ref. [25] explored GSCM in the automotive industry,
while Ref. [26] investigated GSCM practices and their implications for environmental per-
formance in Mexican manufacturing companies. Ref. [27] focused on establishing GSCM
in pharmaceutical companies in Indonesia, and Ref. [28] examined factors influencing man-
agers’ intention to adopt GSCM practices in manufacturing firms in Jordan. Meanwhile,
Ref. [29] delved into Taiwan’s electric and electronic industry, exploring the mediating
role of GSCM capability. However, there is a notable gap in attention to environmental
and green activities in countries like Pakistan. This research endeavors to address this
gap by examining the influence of GSCM on the manufacturing sector in Pakistan and its
consequential implications for the environment. Additionally, it is crucial to investigate the
impact of GSCM practices in Pakistan due to the myriad challenges faced by the manufac-
turing sector, including energy shortages, inadequate infrastructure, bureaucratic hurdles,
policy implementation issues, and limited access to finance, all of which have impeded the
widespread adoption of GSCM.

Considering the preceding information, it becomes evident that researchers have not
addressed the dual aspects of GSCM practices within manufacturing firms, incorporating
the moderating impact of institutional pressures in a single comprehensive study. This
study contains several contributions. Firstly, it uncovers how companies align operations
with regulations and achieve compliance by optimizing processes, reducing waste, and
enhancing resource efficiency for cost savings. Secondly, embracing sustainable practices
provides a competitive edge, as consumers and stakeholders increasingly prefer environ-
mentally conscious businesses. Thirdly, the association of GSCM with manufacturing
industry performance contributes to understanding how sustainable practices enhance a
company’s reputation, attract customers, and differentiate it from competitors. Fourthly,
researching this area expands our understanding of the association of GSCM with manu-
facturing industry outcomes, offering novel insights to guide manufacturing companies,
policymakers, and stakeholders toward sustainable practices. The evidence-based insights
from the research can support the formulation of policies incentivizing manufacturing
firms to enhance their environmental efficiency. Finally, the contribution lies in integrat-
ing the resource-based view, triple bottom line, and institutional theory to elucidate how
institutional pressures moderate the link between a firm’s RBV, sustainability TBL, and
implementing GSCM practices. This comprehensive perspective reveals how external
institutions impact strategic decisions and resource allocation in GSCM, extending beyond
internal factors.

The primary aims of this research were as follows:

1. To determine how green supply chain planning relates to manufacturing firms’ envi-
ronmental performance.

2. To determine how green procurement relates to manufacturing business’s environ-
mental outcomes.
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3. To determine how green supply chain execution relates to manufacturing firm envi-
ronmental performance.

4. To determine how green supply chain migration relates to manufacturing firm envi-
ronmental performance.

5. To find out how green supply chain continuous improvement relates to a manufactur-
ing firm’s environmental performance.

6. To find out how institutional pressures moderate the relationship of GSCM with
manufacturing firms’ environmental performance.

This study is significant as it addresses real-world environmental concerns and guides
business practices, especially in the industrial sector, where GSCM is crucial. It highlights
GSCM as a practical solution for ecological concerns in manufacturing, offering tangible
strategies to reduce environmental impact across waste management, energy efficiency,
pollution control, and greenhouse gas emissions. The study’s practical significance extends
to examining institutional pressure as a moderator in GSCM adoption by manufacturing
firms, with potential positive impacts on policy, strategy, risk management, competitiveness,
resource efficiency, community relations, continuous improvement, and education within
the sector. Furthermore, the study offers a comprehensive view of GSCM’s positive impact
by highlighting the convergence of environmental and business advantages. In addition,
the research fills a critical gap by demonstrating the effects of GSCM on the manufactur-
ing sector and the environment, providing a holistic perspective covering air and water
quality, climate impact, and various human health factors, studying institutional pressure
as a moderator in GSCM adoption, contributing to advancing theories, contextualizing
global perspectives, enhancing institutional theory, introducing innovative methodologies,
evaluating policies, fostering interdisciplinary insights, and analyzing longitudinal trends.

Considering the moderating influence of institutional pressures, the investigation into
how GSCM affects manufacturing firms is grounded in recognizing the evolving busi-
ness landscape where environmental considerations are integral to success. Institutional
pressures serve as catalysts, compelling manufacturing firms to adopt GSCM practices to
align with regulatory requirements, gain a competitive edge, optimize resource utilization,
ensure enduring sustainability, and fulfill stakeholder expectations.

2. Theoretical Foundations and Hypothesis Development

This research uses a dual framework, incorporating both a hypothetical and a the-
oretical foundation. The hypothetical framework is centered on formulating research
questions, hypotheses, and predictions. It involves creating testable statements or informed
conjectures about expected relationships or outcomes in the research, providing a crucial
structure for empirical investigation and experimentation. On the other hand, the theoreti-
cal framework is focused on establishing the intellectual context and foundation for the
study. It involves delving into existing theories, models, and concepts within the field to
comprehend how the research aligns with and contributes to a broader academic discourse.

2.1. Green Supply Chain Planning and Manufacturing Firms’ Environmental Performance

According to research by [30], integrating green practices into supply chain planning
improves ecological outcomes and contributes to financial outcomes, offering a compet-
itive advantage. While intra-organizational activities like green packaging, design, and
logistics may initially incur higher costs, studies by [31,32] suggest significant cost savings
in the long term. Nevertheless, the exact relationship between GSCM practices within
supply chain planning and economic outcomes remains an area of ongoing research, with
some ambiguity. Ref. [18], the study highlighted that green supply planning enhances
competitiveness, reduces production costs, and safeguards the environment. Ref. [33]
findings demonstrated the positive impact of green supply chain practices, such as green
procurement and eco-technological innovation, on manufacturing firms’ performance. A
meta-analysis by [34] consistently demonstrated in the literature a positive correlation
between green supply chain planning and firm performance. The robust evidence affirms
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the positive connection between green supply chain planning and the performance of
manufacturing firms. This positive relationship between green supply chain planning
(GSCP) and the performance of manufacturing firms finds support in both RBV and TBL
approaches. In RBV, adopting environmentally sustainable planning practices is deemed a
valuable resource, leading to cost savings, increased efficiency, and overall performance
improvement [19]. TBL emphasizes the interconnectedness of economic, environmental,
and social performance. GSCP, aligning with TBL principles, incorporates environmental
considerations, contributing to the ecological aspect of the triple bottom line. This align-
ment has the potential to positively impact manufacturing firms’ overall performance,
aligning business objectives with sustainable practices [35].

Hypothesis 1 (H1). Green supply chain planning positively relates to manufacturing firms’
environmental performance.

Figure 1 illustrates the functioning of GSCM in the planning process.
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2.2. Green Procurement and Manufacturing Firms’ Environmental Performance

Green procurement, integral to GSCM, involves selecting environmentally respon-
sible suppliers and integrating eco-friendly criteria into decision-making. Various green
purchasing strategies, outlined by [37], impact providers’ environmental behaviors, fo-
cusing on eco-friendly attributes valuable for consumer preference and potential market
share increase. Research by [38,39] underscores that green procurement practices effec-
tively manage firms’ procurement processes, controlling waste disposal, contributing to
overall sustainability performance, and enhancing market reputation. Ref. [40] affirms
that green procurement supports long-term sustainability by ensuring environmentally
friendly product purchases. Research conducted by [41] revealed that green procurement
positively impacts the performance of manufacturing firms, specifically influencing en-
vironmental strategy and eco-technological innovation. In Ref. [42], green procurement
positively influences corporate competitiveness in manufacturing, particularly by enhanc-
ing environmental performance and resource efficiency. This supports the idea that GP
positively affects manufacturing firms’ performance, improving operational efficiency,
cost savings, environmental performance, and overall competitiveness. The theoretical
foundation for this positive link between GP and manufacturing firms’ performance is
provided by the RBV and institutional theory. According to RBV, in Ref. [43], environ-
mentally friendly sourcing practices become valuable resources, contributing to a firm’s
competitive advantage. In alignment with institutional theory, GP aligns with societal
expectations regarding environmental responsibility, thereby bolstering legitimacy and
reputation, ultimately leading to enhanced performance. as explained by [44]. Hence, we
propose the following hypothesis:
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Hypothesis 2 (H2). Green procurement has a positive relation with manufacturing firms’ environ-
mental performance.

For environmentally-conscious procurement in manufacturing, organizations must
meticulously choose their suppliers, as illustrated in Figure 2.
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2.3. Green Supply Chain Execution and Manufacturing Firms’ Environmental Performance

Ref. [45] elucidated that businesses engage in environmentally friendly activities to
reduce costs, boost profits, and uphold stakeholder values, ultimately securing a sus-
tainable competitive advantage. As highlighted by [46], corporations are contemplating
implementing eco-friendly practices with their suppliers in the future, with more than
half already implementing supplier certification in favor of environmentally responsible
practices. Businesses anticipate their suppliers adopting a green mindset and aligning their
behavior accordingly, a perspective supported by studies conducted by [47]. As per [48],
green supply chain execution (GSCE) involves incorporating environmentally friendly
practices into manufacturing, transportation, and distribution processes, including utilizing
materials efficiently and minimizing energy consumption. Research by [49] emphasizes
that manufacturers should embrace GSCE, aligning environmental practices within their
organizations with those of suppliers and consumers. This connection facilitates mutual
GSCM, encourages inter-firm collaboration, and contributes to the enhancement of sus-
tainable performance. The positive relationship between GSCE and the performance of
manufacturing firms finds support in RBV and dynamic capabilities theory. According to
RBV [43], a competitive advantage arises from unique and valuable resources, and in the
context of GSCE, the efficient implementation of environmentally sustainable practices is
considered such a resource. According to [20], companies excelling in GSCE can gain a
competitive edge, enhancing overall performance. Dynamic capabilities theory [50] empha-
sizes a firm’s adaptability to dynamic environments, highlighting the development and
deployment of dynamic capabilities to effectively implement and adopt sustainable prac-
tices in the context of GSCE. Firms demonstrating excellence in GSCE showcase the ability
to navigate environmental challenges, positively contributing to their overall performance,
according to a study by [50]. Hence, we propose the subsequent hypothesis:

Hypothesis 3 (H3). Green supply chain execution positively relates to manufacturing firms’
environmental performance.
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2.4. Green Supply Chain Migration and Manufacturing Firms’ Environmental Performance

Ref. [29] defined green supply chain migration as a shift from traditional practices
to sustainable ones, like embracing circular economy principles. Ref. [51] introduced a
planned background for GSCM. Ref. [52] assessed sustainable supply chains in e-waste
management. Ref. [53] emphasized collaboration with third parties in supplier resource-
fulness. Ref. [54] identified conflicts in internal and external sustainable supply chain
perspectives due to uneven benefits. Refs. [30,55] emphasized information flow, cooper-
ation, and coordination for organizational and supply chain sustainability. While some
studies show a positive link between supply chain integration and firm performance,
they suggest a significant direct influence and an indirect impact through supply chain
agility [56]. Ref. [57] established a positive relationship between supply chain integration
and agility. Ref. [58] explored dimensions of supply chain integration, contributing to cur-
rent capabilities. Ref. [59] addressed environmental sustainability issues and customization
demands. Liu [60] stressed the increasing importance of adopting green operations to
mitigate harmful environmental effects. The RBV and institutional theory substantiate the
positive link between GSCM and manufacturing firms’ performance). According to [43],
RBV highlights the strategic adoption of environmentally sustainable practices as a dis-
tinctive and valuable resource. This move can enhance performance through improved
operational efficiency, reduced environmental impact, and alignment with market prefer-
ences. Simultaneously, institutional theory [44] posits that organizations conform to societal
expectations, and the shift towards green supply chains aligns with the growing emphasis
on environmental responsibility. According to [17], strategically embracing green supply
chain practices may enhance their legitimacy and reputation, positively influencing their
overall performance. Therefore, we propose the subsequent hypothesis:

Hypothesis 4 (H4). Green supply chain migration positively affects manufacturing firms’ environ-
mental performance.

2.5. Green Supply Chain Continuous Improvement and Manufacturing Firms’
Environmental Performance

According to [38], ongoing improvement of the green supply chain entails consistently
monitoring and improving the environmental performance of the supply chain, emphasiz-
ing the reduction of waste generation and greenhouse gas emissions. Ref. [61] examined
the role of continuous improvement in GSCM in the manufacturing industry, emphasizing
the importance of integrating green practices into existing constant improvement initiatives.
They identified key factors influencing the successful application of continuous improve-
ment practices in GSC. Research by [35] highlighted that ongoing enhancements in the
green supply chain create an innovative atmosphere, propelling the development of novel
sustainable solutions and practices. According to [62], GSCM includes activities like green
manufacturing, green procurement, and green relationship management in manufacturing
firms. Ref. [63] explained that continuous improvement in GSCM can be achieved through
digital transformation, innovation, and performance enhancements. Furthermore, Ref. [64]
proposed that GSCM encompasses sustainable choices related to product strategy, mate-
rial procurement, and manufacturing procedures, ultimately contributing to the overall
sustainability performance of manufacturing firms. According to RBV [50], a sustainable
competitive advantage for a firm relies on its unique and valuable resources and competen-
cies. GSCM practices can be measured as valuable and rare resources that are challenging
to imitate and difficult to substitute [65]. Ref. [66] emphasized the importance of TQM for
continuous improvement in all aspects of an organization. In the context of GSCCI, TQM
principles can be applied to improve the quality of environmental management practices.
Therefore, we propose the following hypothesis:

Hypothesis 5 (H5). Green supply chain continuous improvement positively relates to manufactur-
ing firms’ environmental performance.
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Figure 3 illustrates how the implementation of GSCM practices in manufacturing and
production significantly aids environmentally conscious organizations.
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2.6. Green Supply Chain Management Practices, Manufacturing Firms’ Environmental
Performance, and Institutional Pressures

According to [44], in the context of GSCM, institutional pressure refers to external
forces compelling organizations to adopt and implement GSCM practices. Research by [68]
indicates that the influence exerted by institutions on organizations to comply with the
connection between green manufacturing and environmental performance is strength-
ened by adherence to environmental regulations. Ref. [69], in their study, emphasized the
link between institutional pressure and GSCM. According to [70], coercive isomorphism
emerges from external entities, encompassing formal and informal pressures on organiza-
tions from sources like buyers, government agencies, and regulatory standards shaped by
societal expectations. Ref. [71] suggested the idea that normative isomorphism stems from
professionalization, characterized by the collaborative endeavors of members within an
occupation to establish working conditions methodologies and guide upcoming profes-
sionals through legitimacy. The study delves into mimetic pressure, a type of institutional
influence in which organizations replicate the actions of others, to explore its impact on
shaping the effectiveness of green supply chain management (GSCM) practices within the
manufacturing sector, as stated in Ref. [44]. The research delves into how mimetic pressures
emanating from industry norms and practices affect the implementation and outcomes
of GSCM initiatives in manufacturing firms. According to [16], institutional pressures on
organizations to adhere to environmental laws and regulations further underscore the
connection between green manufacturing and sustainability performance. Ref. [50] discov-
ered that integrating green practices into various manufacturing operations can enhance
sustainability performance. The study emphasizes the crucial moderating role of institu-
tional pressure on both green manufacturing and sustainability performance. According to
resource-based theory [72], as demand rises within a green supply chain, there is a need to
increase resources for enhanced sustainability. Under the influence of institutional pressure,
organizations are inclined to demonstrate improved performance in green manufacturing
and production. Consequently, the following hypothesis is put forward:

Hypothesis 6 (H6). Institutional pressures moderate the relationship between green supply chain
management and manufacturing firms’ environmental performance.
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Table 1 below outlines theories that align with and support the objectives of this study.

Table 1. Supportive theories.

Theory Connection to this Research

Resource-Based View (RBV) Focuses on using environmentally friendly resources and capabilities for modest
sustainable benefits in the supply chain.

Triple Bottom Line (TBL) Theory Aligns with GSC practices and considers that economic, social, and environmental factors
enhance social responsibility and financial success.

Institutional Theory Explains how outside pressures like regulations and societal expectations affect GSCM
practices in manufacturing firms.

Stakeholder Theory Encourages considering the interests of environmental stakeholders in GSCM, leading to
more sustainable practices and better performance.

Resource Dependency Theory

Emphasizes securing sustainable supply sources to reduce reliance on non-renewable
resources and minimize environmental risks. Resource Dependence Theory is motivated by
resource scarcity compliance with coercive pressures and connects normative pressures to
GSCM adoption for ethical practices. It also acknowledges mimetic pressures, suggesting
strategic imitation of successful peers in embracing GSCM.

The rationale behind conducting this study is to comprehend the impact of GSCM
practices on the environmental performance of manufacturing firms while considering
the moderating influence of institutional pressure. The primary goal is to unravel the
intricate dynamics among GSCM practices, environmental performance, and the external
impact of institutional pressure, aiming to provide insights into the effectiveness of GSCM
in mitigating environmental impact. It is essential to acknowledge that current research
often lacks a comprehensive economic, environmental, and social perspective. This study
specifically concentrates on the environmental dimension, striving for an in-depth anal-
ysis of factors influencing environmental performance within the GSCM framework in
manufacturing firms.

3. Methodology
3.1. Study Design

This research is grounded in a quantitative approach, which includes assembling and
analyzing mathematical information to understand relationships, patterns, and trends
among variables [73]. In this case, the researcher gathered measurable data on GSCM
practices, manufacturing firms’ performance, and institutional pressures.

3.2. Target Participants

The survey included distributing questionnaires to key participants, like supply chain
managers, operations managers, and environmental supervisors, to gather their opinions.
All the steps were completed for a thorough survey of manufacturing firms in Pakistan,
defining the population based on location, size, and industry. ISO 14001 standards [74]
guided the selection of diverse manufacturing categories. With a clear understanding,
relevant categories were identified, and random sampling was used for participant selection.
The survey instrument, a carefully designed questionnaire, was employed, and suitable
participants were identified through HR departments and online platforms, ensuring a
well-informed survey of Pakistan’s manufacturing landscape.

3.3. Data Collection Method

To measure respondents‘ attitudes, the study utilized a questionnaire with Likert
scale questions ranging from 1 (strongly disagree) to 5 (strongly agree). This method
facilitated the collection of quantitative data, which were further analyzed using statistical
tools to identify patterns and trends. The primary data source was survey responses from
large-scale manufacturing firms in Pakistan between July and October 2023. Large-scale
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manufacturing, defined by the Factories Act of 1934, includes entities with ten or more
employees. Focusing on this sector provided valuable insights into the challenges and
opportunities for implementing GSCM practices in industries with significant environ-
mental impacts. While the exact number of manufacturing firms in Pakistan is not readily
available, as of April 2019, 99,291 registered firms were spanning diverse sectors such as
textiles, food, beverages, tobacco, and pharmaceuticals. Questionnaires, known for their
effectiveness in obtaining quantitative data, played a crucial role in this research. There
were three sections in the questionnaire. The first section concentrated on the participants’
backgrounds. The second half sought to obtain demographic information about the com-
pany; the final portion evaluated ideas concerning GSCM practices, the performance of
manufacturing companies, environmental impact, and institutional performance. There
are a total of 37 items distributed across ten constructs, outlined as follows: The GSCP
construct was measured by six items; five items measured GP; GSCE was measured by
five items; GSCM was measured by five items; GSCCI was measured by six items; MFP
was measured by five items; and IP was measured by five items. The analysis of PLS-SEM
was employed to assess the collected data. Table 2 provides details on the origins of the
measurement instruments.

Table 2. Measurement instruments’ source.

Variable Items Description Source

Green Supply Chain Planning (GSCP)

To what extent do you think adopting green supply chain planning might
influence the overall environmental impact of manufacturing firms?

[51]

In your opinion, how does the integration of green supply chain
planning contribute to enhancing the overall environmental
sustainability of manufacturing firms?

From your perspective, how might integrating green supply chain
planning act as a factor for achieving cost savings within
manufacturing firms?

In your view, how does the incorporation of green supply chain planning
affect the compliance of manufacturing companies with
environmental regulations?

How do you perceive the adoption of green supply chain planning
influencing the long-term competitiveness of manufacturing firms,
especially in terms of environmental performance?

How might the consideration of environmental issues at all supply chain
stages, from sourcing to disposal, be perceived within the organization?

Green Procurement (GP)

To what extent do you think the manufacturing industry considers the
importance of incorporating sustainability into its supply
chain management?

[75]

How might the positive influence of green procurement be perceived
within manufacturing firms, according to your perspective?

In your opinion, what is the perceived importance of manufacturing
firms adopting green procurement practices?

To what extent do you think adopting green procurement practices
contributes to enhancing the competitiveness of manufacturing firms?

From your viewpoint, how do you perceive the potential benefits of
green procurement for ensuring the long-term sustainability of
manufacturing firms?
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Table 2. Cont.

Variable Items Description Source

Green Supply Chain Execution (GSCE)

In your opinion, how might the incorporation of green supply chain
execution in manufacturing firms contribute to positively impacting
the environment?

[76,77]

How would you perceive the improvement in the overall environmental
performance of manufacturing firms resulting from the execution of
green supply chain practices?

From your perspective, what could be the perceived impact on the
reputation of manufacturing firms by executing a green supply chain?

To what extent do you think the positive impact of the execution of a
green supply chain extends to the efficiency and profitability of the
manufacturing industry?

From your observations, how would you describe the level of promotion
and implementation of green supply chain execution in your company?

Green Supply Chain Migration (GSCM)

To what extent is the importance of manufacturing firms migrating to a
green supply chain recognized?

[77]

How might the migration to a green supply chain be perceived regarding
its potential to reduce environmental pollution in manufacturing firms?

How might the migration to a green supply chain contribute to better
resource management within manufacturing firms?

From your perspective, how might implementing a green supply chain
be perceived in terms of its potential to increase the cost-effectiveness of
manufacturing processes?

In your view, how might adopting a green supply chain migration be
perceived as a means to improve the competitiveness of manufacturing
firms?

Green Supply Chain Continuous
Improvement (GSCCI)

To what extent is the importance of continuous improvement in green
supply chain practices acknowledged within manufacturing firms?

[51]

How might the continuous improvement of green supply chain practices
be perceived regarding its potential positive impact on manufacturing
firms?

From your perspective, how important is it for manufacturing firms to
prioritize implementing continuous improvement practices in their green
supply chains?

How might the continuous improvement of green supply chain practices
contribute to potential cost savings within manufacturing firms?

How would you describe your company’s stance on placing a high
priority on enhancing the environmental performance of our supply
chain through continuous improvement initiatives?

From your perspective, how important is it for manufacturing firms to
regularly review and update their green supply chain practices?

Manufacturing Firms’ Performance
(MFP)

To what extent do you believe green supply chain management practices
within manufacturing firms are thought to contribute to enhanced
environmental performance, particularly in terms of resource efficiency?

[51]
How might the potential impact of green supply chain management
practices on reducing waste generation and resource consumption be
perceived in terms of their contribution to manufacturing firms?

To what extent do you believe green supply chain management practices
contribute to improving manufacturing processes’ operational efficiency
and cost-effectiveness?
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Table 2. Cont.

Variable Items Description Source

Manufacturing Firms’ Performance
(MFP)

How might you express common perceptions regarding how
manufacturing firms are viewed regarding their potential contribution to
environmental pollution?

How important is the perception that integrating green supply chain
management practices is for manufacturing firms in ensuring
long-term sustainability?

Institutional Pressures (IP)

Our company’s green environmental management will be impacted by
the environmental regulations set forth by the local government.

[78,79]

The increasing environmental consciousness of consumers has spurred
our company to implement green practices.

Does the manufacturing firm navigate the diverse expectations of
stakeholders, including regulatory bodies, customers, and industry
associations, to shape its green supply chain practices?

Our company is compelled to adopt green practices due to rigorous
government regulations concerning recycling, environmental protection,
and consumer rights protection.

Does the manufacturing firm consider external expectations and industry
norms when shaping its strategies and practices related to green supply
chain management?

3.4. Data Collection Procedure

A random sampling technique was used in the study. Random sampling involves
selecting participants or cases from a population to give each population member an
equal chance of being chosen for the sample. In this research, random sampling was
used to select participants following a systematic series of steps. Firstly, the population
was defined as comprising all large-scale manufacturing industries in Pakistan. Next,
a comprehensive list of these industries was created, assigning each unique identifier,
typically a numerical code. To introduce randomness, a set of random numbers was
generated using a tool in a spreadsheet’s random number function. The next step involves
matching these randomly generated numbers to the unique identifiers assigned to the
industries. Those corresponding to the matched numbers are selected as participants in
my study. Randomization software (R 4.1.2) was utilized to maintain precision and ensure
the sample’s representativeness. Regular audits and validations of the sampling process
are integral to monitoring and upholding the randomness of the sample throughout my
study. By following these steps, the true randomness of the sampling method is guaranteed,
leading to more accurate and representative results in the examination of large-scale
manufacturing industries in Pakistan. The survey questionnaires were distributed to
participants electronically using Google Forms, email, and WhatsApp.

Table 3 offers a comprehensive overview of the demographic and professional at-
tributes of the participants and companies within a survey. The table is organized into
distinct categories, each with relevant numerical data.

Table 3. Demographics of the participants and firms.

Representative Characteristics n = 360 % age

Job Title
Operations Managers 161 44.8
Environmental Supervisors 108 30
Supply Chain Managers 91 25.2
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Table 3. Cont.

Representative Characteristics n = 360 % age

Gender
Male 254 70.6
Female 106 29.4
Respondent’s Age
Less than 25 62 17.2
26–35 81 22.5
36–45 98 27.2
46–50 119 33
Job Experience
Less than 5 years 98 27.8
6–10 years 99 27
11–15 years 85 23.6
More than 15 years 78 21.6

Demographic Factors (Firms)

Representative Characteristics n = 360 % age

Type of Firm
Textile and Garments 47 13
Leather and Footwear 29 8
Automotive 25 6.9
Pharmaceuticals 29 88
Steel and Metal Products 31 8.6
Cement 25 6.9
Surgical Instruments 20 5.5
Coal and Petroleum Products Manufacturing 19 5.2
Transportation Equipment Manufacturing 17 4.7
Food Processing 13 3.6
Plastic and Rubber Manufacturing 24 6.6
Sports Industry 33 9.1
Tobacco Product Manufacturing 20 5.5
Chemical Manufacturing 28 7.7
No. of Employees
Less than 20 96 26.6
21–25 87 24
26–30 59 16.3
36–40 63 17.5
More than 40 workers 55
Years of Working
Less than 5 Years 96 26.6
5–10 Years 98 27.2
11–15 Years 87 24.1
15–above Years 79 21.9

Random sampling was chosen to ensure fairness, providing each element in the popu-
lation with an equal opportunity for inclusion and minimizing selection bias, ultimately
leading to unbiased results. This method is conducive to statistical analysis, mainly when
population details are limited. In survey research, it is essential to prevent multiple ques-
tionnaire completions by the same respondent to maintain data integrity. Transparency was
maintained by assuring participants of anonymity and confidentiality, with measures in
place to prevent duplicates. Participants were informed about the expected questionnaire
duration (approximately 10 to 15 min), and no incentives were provided due to budget con-
straints. Anonymity was guaranteed through robust data security, ethical review, and the
freedom for participants to discontinue their involvement without consequences, ensuring
a survey experience that is voluntary and free from coercion.

Table 4 summarizes each variable’s statistics overview, including the mean, standard
deviation, and sample size.
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Table 4. Statistical overview of the variables.

Variables Sample Mean Standard Deviation Sample Size

IP 3.13 0.45 360
GSCP 3.12 0.49 360
GP 4.10 0.46 360
GSCE 4.24 0.53 360
GSCM 3.35 0.58 360
GSCCI 3.14 0.58 360
MFP 4.14 0.66 360

3.5. Data Quality Check Procedure

Non-response bias arises when those who do not participate in a survey differ from
those who do, potentially skewing the results. Response bias manifests when participants
offer inaccurate or biased responses influenced by factors such as social desirability or
misunderstanding of questions. To assess non-response bias, a t-test [80] was conducted
using SPSS Statistics 28. The findings in Table 5 reveal minimal mean differences between
the two groups. With p-values surpassing 0.05, no statistically significant difference was
observed between late and early responses. In conclusion, the t-test results indicate the
absence of substantial non-response bias in this research study.

Table 5. Results of the t-test for non-response bias.

Groups Response Mean t Statistics df p Values

Early Responses 313 0.869 0.675 358 0.345
Late Responses 47 0.130 0.583 358 0.497

Of the 500 distributed questionnaires, 376 were received, and 360 were deemed usable
for analysis. Factors contributing to the disparity include incomplete or irrelevant responses,
rendering some questionnaires unusable. Additionally, individuals who did not meet the
survey criteria may have participated. However, with only 16 omitted due to incomplete
or inaccurate responses, the remaining 360 fully completed forms show no missing values,
ensuring data integrity.

According to [52], when dealing with a sample size of 80 or more, a standardized score
value of approximately ±3 is considered appropriate for detecting outliers. In our dataset,
nine responses were identified as outliers. It is crucial to highlight that these 9 responses
originated from 16 questionnaires that were improperly filled out or incomplete. These
half-finished questionnaires accounted for more than 5% of missing values, so they were
excluded from our analysis. Consequently, our final dataset is based on 360 fully completed
and adequately filled out surveys.

Additionally, it is crucial to consider the sample size requirements for PLS-SEM,
ideally exceeding 200, as established by [81]. Our study’s sample size is 360, confirming
that this criterion does not hinder the utilization of PLS-SEM. Furthermore, we leverage
the substantial size of our sample and its associated statistical power, aligning with [82]. In
a sample size of 360, a loading factor of 0.55 or higher is deemed significantly meaningful.
This approach reinforces the robustness of our analysis and interpretation, enhancing our
research findings’ credibility.

Standard method bias potentially affects studies, particularly those involving surveys
and self-report measures. It occurs when a single data collection method influences rela-
tionships among variables, leading to artificially inflated correlations. This overestimation
threatens model validity [83]. Following [84] recommendations, we implemented procedu-
ral measures to address CMB, emphasizing participant confidentiality and anonymity to
discourage disingenuous responses and minimize potential CMB.

Additionally, Harman’s single-factor test was applied, which is a method proposed
by [85], to assess the presence of Common Method Bias (CMB) in our dataset. The test
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results assured that CMB was not a significant issue, as the proportion of variance explained
by a single factor was below 50% [86], as indicated in Table 6.

Table 6. Results of Harman’s single-factor test.

Total Variance
Explained

Component Initial Eigenvalues Extraction Sums of Squared Loadings

Total Variance Cumulative % Total Variance Cumulative %

1 13.55 30.80 30.80 13.55 3.80 30.80
2 11.71 24.65 14.89
3 10.54 22.78 28.92
4 3.73 8.93 17.29
5 9.86 12.75 44.82
6 7.89 10.71 45.91
7 7.93 10.38 43.89

Furthermore, we conducted tests to examine the presence of multicollinearity by
assessing Variance Inflation Factor (VIF) values. The results of these tests indicated that
all VIF values for the variables were below 5, suggesting that multicollinearity was not a
concern requiring attention in this study.

Cross-loading analysis examines whether the observed variables demonstrate substan-
tial loadings on multiple latent factors simultaneously. If an item displays notable loadings
on numerous factors, it is considered to have cross-loadings. We scrutinize the factor
loading matrix derived from Structural Equation Modeling to conduct a cross-loading
analysis. VIF and cross-loading are shown in Table 7.

Table 7. VIF and cross-loading.

VIF Cross-Loading VIF Cross-Loading

IP1 1.91 0.786 GSCE4 2.165 0.832
IP2 2.425 0.872 GSCE5 1.855 0.756
IP3 2.15 0.731 GSCM1 2.135 0.813
IP4 2.206 0.682 GSCM2 2.029 0.873
IP5 2.352 0.719 GSCM3 1.965 0.756
GSCP1 1.54 0.873 GSCM4 2.261 0.798
GSCP2 2.47 0.820 GSCM5 1.165 0.832
GSCP3 2.526 0.729 GSCCI1 2.214 0.812
GSCP4 2.088 0.783 GSCCI2 2.537 0.872
GSCP5 1.205 0.692 GSCCI3 2.689 0.727
GSCP6 1.378 0.798 GSCCI4 2.749 0.745
GP1 1.978 0.743 GSCCI5 1.329 0.832
GP2 2.478 0.729 GSCCI6 1.387 0.865
GP3 1.883 0.719 MFP1 1.592 0.823
GP4 2.428 0.846 MFP2 1.465 0.718
GP5 1.772 0.892 MFP3 2.099 0.795
GSCE1 1.895 0.790 MFP4 1.427 0.741
GSCE2 1.326 0.746 MFP5 1.231 0.776
GSCE3 1.364 0.748

To mitigate social desirability response bias, this study utilizes anonymous question-
naires to encourage candid participant responses, alleviating concerns about potential
judgment. Questions and prompts are crafted impartially, avoiding language that may
influence socially desirable answers. Clear communication of confidentiality ensures
participant anonymity. The study refrains from suggesting socially desirable responses,
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preserving data integrity. Pilot testing of survey instruments or interview protocols is also
conducted to address potential issues related to social desirability bias.

3.6. Ethical Consideration

Before commencing the study, participants were informed about the research focus
and potential outcomes, emphasizing voluntary participation and the freedom to withdraw
without consequences. Privacy protection was prioritized through stringent measures,
ensuring information access only by authorized individuals. A respectful and supportive
approach was maintained, promptly addressing any concerns. Transparency included the
disclosure of factors that could influence the research. Reliable research methods were
employed to ensure integrity and compliance with established guidelines. Approval from
oversight bodies confirmed adherence to ethical standards.

3.7. Research Design Flow Chart

A research design is a systematic and organized outline of a research project’s objec-
tives, goals, methods, and timeline. It acts as a guide, providing a structured framework to
accomplish the research objectives effectively. The study plan has been explained in chart
form, as shown in Figure 4.
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4. Data Analysis and Result Interpretation

PLS, or Partial Least Squares, is a statistical method commonly used in PLS-SEM.
This versatile approach combines elements from regression and factor analyses to model
relationships between observed and latent variables in a dataset. There are two main types
of SEM: CB-SEM and PLS-SEM. CB-SEM is suitable for theory confirmation or comparing
multiple theories, while PLS-SEM is more fitting for predicting a specific construct or
identifying salient factors [87].

PLS-SEM is well-suited for exploratory research and extending existing structural
theories. It is not highly constrained by sample size, making it applicable to large and
small samples [88]. In contrast, CB-SEM is more supportive of large sample sizes, with
the definition of a large sample being debated. PLS-SEM is non-parametric, not assuming
a normal data distribution, while CB-SEM strictly takes a normal distribution. CB-SEM
requires a minimum of three measuring items per construct, whereas PLS-SEM allows
constructs to be reckoned with just one or two items [87].

In PLS-SEM, the model comprises two main mechanisms: the measurement and
structural models.

The measurement model delineates connections between observed and latent variables.
In contrast, the structural model delves into the relationships between latent variables,
offering insights into the underlying connections within the studied phenomena. PLS-
SEM’s adaptability and appropriateness for exploratory research render it a valuable tool
across diverse fields, including business, social sciences, and engineering.

4.1. Reliability and Validity

Validity and reliability are pivotal in ensuring the precision and consistency of the
data in quantitative research. The reliability of each variable is gauged using Cronbach’s
alpha. Convergent validity, measured by AVE, evaluates the extent to which items within
a construct share a common variance, indicating how accurately the items measure the
construct. Both Cronbach’s alpha and AVE play crucial roles in evaluating the quality
of measurement instruments and constructs in research studies. Another indicator, com-
posite reliability, assesses internal consistency by estimating how well-observed variables
represent the underlying construct. Table 8 presents the validity and reliability of the items.

Table 8. Reliability and validity measures.

Constructs Items Outer Loading Cronbach Alpha CR AVE

Institutional Pressures (IP) IP1 0.839 0.812 0.742 0.558
IP2 0.729
IP3 0.819
IP4 0.893
IP5 0.789

Green Supply Chain Planning (GSCP) GSCP1 0.823 0.926 0.935 0.729
GSCP2 0.781
GSCP3 0.839
GSCP4 0.838
GSCP5 0.849
GSCP6 0.829

Green Procurement (GP) GP1 0.872 0.855 0.881 0.625
GP2 0.890
GP3 0.833
GP4 0.743
GP5 0.787
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Table 8. Cont.

Constructs Items Outer Loading Cronbach Alpha CR AVE

Green Supply Chain Execution (GSCE) GSCE1 0.799 0.887 0.896 0.690
GSCE2 0.872
GSCE3 0.860
GSCE4 0.782
GSCE5 0.873

Green Supply Chain Migration (GSCM) GSCM1 0.871 0.922 0.940 0.761
GSCM2 0.814
GSCM3 0.741
GSCM4 0.871
GSCM5 0.821

Green Supply Chain Execution (GSCCI) GSCCI1 0.782 0.928 0.941 0.734
GSCCI2 0.827
GSCCI3 0.856
GSCCI4 0.815
GSCCI5 0.845
GSCCI6 0.853

Manufacturing Firms Performance (MFP) MFP1 0.847 0.734 0.756 0.502
MFP2 0.703
MFP3 0.858
MFP4 0.765
MFP5 0.773

4.2. Discriminant Validity

The Fornell–Larcker criterion is a conventional approach in confirmatory factor analy-
sis to evaluate discriminant validity. It scrutinizes each construct’s correlation and associ-
ated indicators (factor loadings). For discriminant validity to be established, the square
root of the AVE for each construct should exceed the correlation between that construct and
other constructs in the model [89,90]. The outcomes of the Discriminant Validity evaluation
utilizing the Fornell–Larcker Criterion are presented in Table 9.

Table 9. Discriminant Validity. (Fornell and Larcker Criterion).

IP GSCP GP GSCE GSCM GSCCI MFP

IP 0.742
GSCP 0.674 0.854
GP 0.458 0.672 0.791
GSCE 0.329 0.663 0.104 0.830
GSCM 0.150 0.038 0.140 0.039 0.872
GSCCI 0.397 0.258 0.608 0.026 0.104 0.856
MFP 0.543 0.229 0.385 0.250 0.124 0.410 0.709

HTMT is a current approach for measuring discriminant validity. It contrasts corre-
lations among diverse constructs (heterotrait correlations) with the average correlations
within the same construct (monotrait correlations). An indication of good discriminant va-
lidity is observed when heterotrait correlations are lower than monotrait correlations. The
results of the heterotrait–monotrait ratio of correlation analysis are presented in Table 10.

Table 10. Discriminant validity. (HTMT).

IP GSCP GP GSCE GSCM GSCCI MFP

IP
GSC 0.574
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Table 10. Cont.

IP GSCP GP GSCE GSCM GSCCI MFP

GP 0.458 0.345
GSCE 0.329 0.363 0.204
GSCM 0.150 0.038 0.140 0.439
GSCCI 0.397 0.258 0.408 0.026 0.304
MFP 0.543 0.229 0.385 0.250 0.124 0.278

4.3. Fit Indices

Table 11 displays the model fit statistics for the saturated and estimated models. The
saturated model reveals a SRMR of 0.064, an Unweighted Least Squares (d_ULS) value of
3.737 with a non-significant p-value (>0.05), a Bentler Comparative Fit Index (d_G) of 8.241
with a non-significant p-value (>0.05), a Chi-square of 7567.964, and a Normed Fit Index
(NFI) of 0.906. On the other hand, the estimated model shows an SRMR of 0.093, a d_ULS
of 7.757 with a non-significant p-value (>0.05), a d_G of 8.356 with a non-significant p-value
(>0.05), a Chi-square of 7735.895, and an NFI of 0.901. The p-values indicate the statistical
significance of fit indices, with values above 0.05 suggesting satisfactory model–data fit.
Lower SRMR and d_ULS values and higher NFI values indicate a better model.

Table 11. Model fit statistics.

Saturated Model Estimated Mode

SRMR 0.064 0.093
d_ULS 3.737 7.757

p > 0.05 p > 0.05
d_G 8.241 8.356

p > 0.05 p > 0.05
Chi-square 7567.964 7735.895
NFI 0.906 0.901

4.4. Structural Model

To validate and reinforce the interpretation of results for all hypotheses, we scrutinized
the significance of path coefficient estimates within the model, as illustrated in Figure 5.
We presented the outcomes in Figures 6 and 7. To establish the relevance of a relationship,
t-values exceeding 1.96 were required for the variables. For this purpose, a non-parametric
bootstrap procedure, recommended by [87,91], assessed the coefficients’ significance. This
involved generating 5000 bootstrap samples to mitigate bias and providing corrected
intervals for bootstrap confidence at a 95% confidence level following the model, as outlined
by [88]. Hypotheses were affirmed or refuted based on the confidence intervals; a predicted
coefficient was considered to have a meaningful effect if its confidence interval did not
include zero.

Table 12 presents the bootstrapping results for various hypotheses examining the
relationships between independent variables and manufacturing firm performance (MFP).
The coefficients indicate the estimated impact of each independent variable on MFP, with
accompanying t-statistics and p-values assessing their statistical significance. The F2 val-
ues provide insights into the effect sizes, indicating the percentage of variance in the
dependent variable clarified by the independent variables. Interpretation of the results
suggests that all hypotheses (H1 to H6) are supported, as each coefficient is statistically
significant (p values < 0.05), and the corresponding F2 values suggest meaningful effect
sizes. The F2 value of 0.231 underscores the substantive impact of GSCCI on MFP. Overall,
the table delivers a complete summary of the robustness and significance of the hypothe-
sized relationships in the regression model, with meaningful effect sizes contributing to a
better understanding of the factors influencing manufacturing firm performance with a
moderation effect of institutional pressures.
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Table 12. Bootstrapping results.

Hypothesis Links Co-Efficient
Value t Statistics p Values F2 Results

H1 GSCP→MFP 0.188 3.376 0.000 0.234 Supported
H2 GP→MFP 0.149 3.149 0.000 0.127 Supported
H3 GSCE→MFP 0.150 2.840 0.001 0.381 Supported
H4 GSCM→MFP 0.300 2.544 0.001 0.164 Supported
H5 GSCCI→MFP 0.228 4.009 0.000 0.231 Supported
H6 IPxGSCM→MFP 0.146 2.899 0.001 0.187 Supported

The R2 values play a vital role in assessing the adequacy of the regression model,
providing valuable insights into how effectively the independent variables collectively
explain variations in the dependent variables. A statistical metric in predictive modeling
indicates enhanced model fitness and predictive capabilities. R2 and Q2 values are shown
in Table 13.

Table 13. Coefficient of determination.

Variables R2 Q2

MFP 0.46 0.58

4.5. Critical Analysis

The hypothesis posits a positive correlation between green supply chain planning and
the environmental performance of manufacturing firms, underscoring the significance of
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effective planning aligned with environmental objectives. The success of this relationship
is contingent upon the specific details of the planning processes. Another hypothesis sug-
gests a positive association between green procurement and environmental performance,
with the degree of implementation playing a pivotal role in impacting the overall supply
chain. Green procurement involves the sourcing of eco-friendly materials. Similarly, the
hypothesis proposes a positive connection between the execution of green supply chain
practices and environmental performance, where success depends on the robustness of
execution strategies for implementing sustainable practices throughout the supply chain.
The hypothesis related to green supply chain migration proposes a positive correlation with
environmental performance. The success of this relationship relies on the effectiveness and
scope of migration strategies, mainly if they involve transitioning to more environmentally
sustainable practices.

Additionally, a hypothesis indicates a positive relationship between continuous im-
provement in green supply chain practices and environmental performance. The success of
this association hinges on the effectiveness of improvement mechanisms and their adapt-
ability to evolving environmental standards. Lastly, the final hypothesis introduces the
moderating effect of institutional pressures on the relationship between GSCM and environ-
mental performance, acknowledging the influence of external factors such as regulations
and societal expectations. The validity of this hypothesis depends on the strength and
nature of the institutional pressures exerted.

5. Discussion

In hypothesis testing, we established a significant positive impact of GSCP on MFP.
Research by [92] supports this finding, indicating that implementing GSCP positively influ-
ences financial performance. Similarly, [43] affirms that GSCM practices positively affect
operational outcomes and ecological sustainability, suggesting that GSCP enhances supply
chain efficiency and contributes to environmental sustainability. This aligns with the RBV
theory, emphasizing strategic resources and capabilities that improve firm performance,
including environmental practices. Studies by [32,93,94] further reinforce this alignment by
emphasizing the constructive correlation between GSCP and firm performance, highlight-
ing its role in reducing the degree of negative impact on the environment.

The research exposed a significant and positive association between GP and MFP
during hypothesis testing. The study by [95] further confirmed this association, highlight-
ing the positive influence of GP on monetary performance, notably through cost savings
from resource efficiency and waste reduction. Additionally, [96] found that firms adopting
green purchasing practices experienced enhanced operational performance, cost efficien-
cies, and a reduced degree of negative impact on the environment. According to [26],
resource dependence theory aligns with the positive connection between green procure-
ment and manufacturing firm performance by elucidating how supplier involvement and
procurement can bolster a firm’s core competitiveness, leading to successful procurement
and reducing the degree of negative impact on the environment. RDT emphasizes the
importance of resources in influencing firm performance and underscores the idea that
green procurement, as a strategic resource, can improve a firm’s affordability and perfor-
mance [97]. This aligns seamlessly with the observed positive relationship between GP
and MFP.

The study identified a significant and positive association between GSCE and MFP
during hypothesis testing. According to [98], GSCE positively influenced ecological and
financial performance by reducing energy consumption, waste, and emissions while en-
hancing cost savings and operational efficiency. [91] reinforced this, emphasizing how
environmental collaboration positively impacts supply chain execution, leading to im-
proved delivery performance, cost reduction, and increased customer satisfaction to reduce
the degree of negative impact on the environment. Moreover, [48] conducted a compre-
hensive review of the electronics industry, stressing the importance of green logistics and
transportation for environmental sustainability. Their research found that efficient trans-
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portation methods, route optimization, and low-emission vehicles positively influenced
the ecological performance of electronic manufacturing.

In the process of hypothesis testing, the research uncovered a noteworthy and favor-
able correlation between green supply chain migration and MFP. These environmentally
conscious practices also translated into enhanced economic performance, characterized
by cost savings and heightened operational efficiency. Similarly, [6] explored the effects of
GSC practices on sustainable performance in the manufacturing sector, unveiling positive
impacts across environmental, economic, and social dimensions. The TBL approach [38]
emerges as a guiding principle in GSCM. Encouraging a comprehensive perspective,
Ref. [99] explained that the TBL approach urges companies to evaluate and manage their
supply chain activities, integrating environmental and social considerations into decision-
making processes. This adoption allows companies to make informed choices, balancing
ecological and social factors alongside economic considerations and reducing the degree of
negative impact on the environment, as advocated by [100]. This holistic strategy aligns
with sustainability goals, ensuring supply chain decisions impact various performance
dimensions. By embracing TBL principles [101] within the context of GSCM, companies
embark on a journey toward sustainable practices, harmonizing economic prosperity, en-
vironmental stewardship, and social accountability. This approach aspires to achieve a
holistic balance between profitability, environmental conservation, and societal well-being.

Research by [41] indicates that continuous improvement in GSCM positively impacts
both ecological and financial performance. Ref. [102] stresses the significance of a proactive
approach in identifying and implementing eco-friendly practices throughout the supply
chain. Additionally, Ref. [103] highlights the seamless integration of green practices into
continuous improvement initiatives and offers insights into successful implementation
factors. Incorporating TQM [104] principles further enhances the pursuit of constant im-
provement in GSCCI. TQM integrates environmental considerations into product design
and supply chain practices, extending sustainability principles beyond manufacturing
to service industries [105]. GSCCI involves employees at all levels, engaging them in
identifying and implementing eco-friendly practices to minimize resource use, waste, and
environmental impact. This ongoing process leverages employees’ insights to drive envi-
ronmental performance improvements, fostering a culture of sustainability and progress in
electronic manufacturing [106,107].

In the context of GSCM and firm performance, institutional pressures, encompassing
government, customer, and competitor influences, significantly shape the adoption of
GSCM practices and subsequently impact overall performance. A study by [108] specif-
ically investigated the impact of these three institutional pressures on GSCM and firm
performance, revealing their influential role in both environmental and economic dimen-
sions. Furthermore, research by [109] and other scholars explored the moderating effects
of institutional pressures on emerging GSCM practices, emphasizing the influence of nor-
mative and coercive pressures on environmental performance. Similarly, institutional
theory [110] provides valuable insights into how external pressures affect organizational
practices and outcomes in GSCM. Numerous studies [49,111,112] have applied institutional
theory to scrutinize the influence of normative and coercive institutional pressures on
shaping sustainable practices within supply chains, as observed in the dairy supply chain.
These pressures play a substantial role in influencing the adoption of GSCM practices,
impacting environmental and economic performance [42].

Additionally, aligned with stakeholder theory, companies are subject to influence from
stakeholders advocating practices conducive to business success and survival [72]. Strong
connections with customers drive the adoption of green purchasing practices to reduce ma-
terial and inventory costs and invest in streamlined production facilities. This underscores
why robust pressures from occupational and legal institutions do not notably affect the
impact of these practices on financial performance [113]. The findings also highlight that
environmental performance is a crucial mechanism through which GSCM enhances firms’
overall environmental performance, especially under elevated institutional pressures.
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6. Conclusions

The study uncovers a positive correlation between green supply chain planning and
the performance of manufacturing firms. This indicates that strategic planning for envi-
ronmentally sustainable practices contributes positively to the firm’s overall performance
and to reduce the degree of negative impact on the environment. The research identi-
fies a positive relationship between green procurement practices and the performance
of manufacturing firms. This implies that adopting environmentally friendly procure-
ment processes has a beneficial impact on the overall organizational performance. The
study establishes a positive association between green supply chain execution and the
performance of manufacturing firms. This indicates that implementing environmentally
sustainable practices throughout the supply chain positively influences firm performance
and reduces the degree of negative impact on the environment. The research suggests a
positive relationship between green supply chain migration practices and the performance
of manufacturing firms. This indicates that transitioning towards greener supply chain
practices positively contributes to organizational performance. The study demonstrates a
positive association between continuous improvement in green supply chain practices and
the performance of manufacturing firms. This highlights the significance of ongoing efforts
to enhance environmental sustainability, positively influencing overall firm performance.
The findings reveal that institutional pressures play a moderating role in the relationship
between green supply chain management and the performance of manufacturing firms.
This implies that the external environment, including regulatory and societal pressures,
influences how GSCM practices impact organizational performance.

Manufacturing firms seeking to enhance their environmental performance should
adopt a comprehensive approach that includes investing in eco-friendly technologies,
collaborating with suppliers for sustainable sourcing, implementing environmental man-
agement systems (EMS) such as ISO 14001 certification, integrating life cycle assessments
(LCAs) to evaluate environmental impact, and investing in green logistics and transporta-
tion. By prioritizing the adoption of renewable energy systems, energy-efficient machinery,
and waste-reduction technologies, firms can minimize energy consumption, emissions,
and resource usage, thereby meeting environmental regulations and reducing their carbon
footprint. Collaborating with suppliers to select environmentally responsible partners,
conducting regular audits, and establishing sustainable sourcing criteria addresses both nor-
mative pressures from environmentally conscious consumers and regulatory requirements.
Implementing EMS frameworks and conducting LCAs facilitate monitoring, measuring,
and improving environmental performance across the supply chain, aligning with soci-
etal expectations for sustainability. Additionally, optimizing transportation and logistics
operations through fuel-efficient vehicles, route planning, and intermodal transportation so-
lutions enables firms to reduce costs, comply with emissions regulations, and demonstrate
commitment to sustainability, satisfying both coercive and normative pressures.

6.1. Implications of the Study

The theoretical implications of this study are multifaceted and align with several
management theories, notably the RBV, Triple TBL, institutional theory, Stakeholder The-
ory, and dynamic capabilities theory. The positive associations identified between green
supply chain planning, procurement, execution, migration, continuous improvement, and
manufacturing firms’ performance resonate with RBV, emphasizing the strategic value
of environmentally sustainable practices as unique resources contributing to competitive
advantage. Additionally, the findings align with TBL by highlighting the holistic benefits
of green practices, considering economic, environmental, and social dimensions. This
research integrates institutional theory by incorporating institutional pressures and GSCM
practices into a unified model, bridging previously treated independent factors. Unlike
prior literature, it explores the nexus of examining GSCM practices and firm performance
within the context of normative, coercive, and mimetic pressures, and the findings under-
score organizations’ inherent response to these pressures for survival and competitiveness.
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This highlights the imperative need to scrutinize organizational actions from an institu-
tional perspective. In response to recent literature calls, this study accentuates institutional
pressures as a pivotal contingent factor shaping the relationship between GSCM practices
and environmental performance, aligning with scholars such as [40]. The positive impact
of green practices on stakeholder relationships and satisfaction reflects the influence of
Stakeholder Theory. Additionally, the study contributes to the dynamic capabilities theory
by emphasizing the dynamic relationship between green supply chain management prac-
tices and firm performance. It suggests that firms capable of adapting and evolving their
practices in response to external pressures demonstrate superior performance over time. In
essence, the study integrates insights from these diverse theories to offer a comprehensive
understanding of the strategic, environmental, and dynamic aspects of green supply chain
management and its implications for the performance of manufacturing firms.

The study’s practical implications for business management and sustainability strate-
gies are substantial. Manufacturing firms should strategically align their GSCM practices
with normative, coercive, and mimetic institutional pressures to enhance environmental
performance, ensuring compliance with regulations and societal expectations. Customizing
GSCM strategies to various institutional pressures allows organizations to design prac-
tices that meet external expectations. Encouraging proactive stakeholder engagement
fosters support for sustainable practices. Staying informed about evolving regulations and
adapting GSCM practices is crucial, given the dynamic nature of institutional pressures.
Integrating GSCM practices into overall environmental management systems ensures a
holistic approach, and recognizing the moderating effect of institutional pressures enables
proactive risk management. Continuous improvement and innovation in GSCM practices
are emphasized, urging firms to stay ahead of evolving institutional pressures. Bench-
marking against industry best practices, considering institutional pressures, enhances the
effectiveness of environmental performance initiatives. Transparency in reporting is crucial
for building trust, and educational programs are recommended to raise awareness among
employees about the impact of institutional pressures on GSCM practices, ensuring the
successful implementation of sustainable initiatives.

6.2. Limitations and Future Research

The study’s contextual limitations call for future research to enhance generalizabil-
ity. Potential bias in self-reported data emphasizes the need for objective, quantitative
measures in future studies. The study’s omission of exploration into industry interac-
tions underscores the necessity for a more holistic view in future research, considering
policies and technological advances. Limited stakeholder input suggests a call for future
research to broaden insights, incorporating perspectives from suppliers, customers, and
regulators. The absence of a dynamic view prompts the suggestion for future research to
examine evolving green supply chain practices, including technical adoption, regulations,
and consumer trends. Future studies should explore the social and economic impacts of
GSCM practices [40] in manufacturing, given the primary environmental focus of the study.
The lack of comparisons with conventional or alternative practices indicates a need for
future research to assess effectiveness through comparative analyses. Lastly, the predom-
inantly quantitative methods suggest an opportunity for future research to incorporate
qualitative approaches for a more comprehensive understanding of green supply chain
implementation’s motivations, barriers, and success factors.
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