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ABSTRACT

This thesis explores the impact of Green Supply Chain Management (GSCM) practices on
the Environmental, Social, and Governance (ESG) sustainability of the Chemical industry in
Pakistan. Through an in-depth examination of challenges, opportunities, theoretical
foundations, hypotheses, and a robust research model, the study establishes a comprehensive
understanding of the relationship between GSCM practices and ESG sustainability. Key
findings highlight challenges such as limited awareness, financial constraints, and weak
infrastructure, while opportunities include a growing sustainability awareness and a strategic
geographical location. Theoretical evidence supports the significance of Green Purchasing,
Cooperation with Customers, and Ecodesign in enhancing sustainability. Hypothesis testing
and statistical analyses confirm the positive impact of GSCM practices on ESG sustainability,
emphasizing the crucial roles of Eco-design, Cooperation with Customers, and Green
Purchasing. Recommendations include awareness programs, financial support, infrastructure
development, and collaboration platforms to strengthen GSCM in the chemical industry. The
study concludes by providing practical insights for businesses and policymakers to enhance
ESG performance and sustainability.
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Chapter 1

1. Introduction

1.1 Background of the Study

In this current 21st century, we're facing two different challenges. On one side, there's the
excitement of progress and growth in industries, making our lives better. But on the other
side, there's a sad tune of problems like harming the environment, treating people unfairly,
and using up resources too quickly, putting our future at risk. To make things better, we need
to change our approach and create a more balanced way of doing things, where industry
growth works well with taking care of the environment. This change is like a musical
composition, and the idea of Green Supply Chains (GSCs) is like the conductor guiding this

transformation.

Instead of the old way of using resources, making things, using them, and throwing them
away, GSCs offer a new and better approach. They blend care for the environment, treating
people fairly, and following good rules into every step of industry, from getting materials to
making things, transporting them, and dealing with them when they're no longer useful. This
creates a balanced composition where we use resources wisely, make things more cleanly,
manage waste responsibly, treat workers well, and involve everyone who has a stake in the
process. This way, we can lessen harm to the environment, improve people’s lives, and ensure

everyone acts responsibly.

Despite discussion and research over 30 years on Green Supply Chain Management (GSCM),
more development has yet to be complete in reducing the environmental impacts of supply
chains (Hartmann, 2014). It indicates a gap within our understanding, either in terms of what
changes should be done or why and how this changes should be conducted. Regarding
GSCM practices, they are considered management practices related to supply chain
integration and reverse logistics with an environmental focus (Zhu &Sarkis, 2007).
Numerous publications on GSCM have proposed various types of green practices and
initiatives, ranging from product design and material sourcing to manufacturing processes,

product delivery, and end-of-life management (Rao & Holt, 2005; Srivastava, 2007).



To better understand Green Supply Chain Management (GSCM) and identify the main
challenges and motivators associated with these activities, several conceptual frameworks
have been proposed by scholars such as Sauer &Seuring (2018), Centobelli et al. (2017), Holt
&Ghobadian (2009), and Hu & Hsu (2010) (Holt &Ghobadian, 2009). However, there exists
a gap between these frameworks and actual practices, as frameworks often assume that their
theories are universally applicable to all GSCM processes (Rauer& Kaufmann, 2015). When
businesses implement GSCM processes, they encounter two primary categories of external
barriers: those related to environmental requirements and those tied to supply chain structure
(Rauer& Kaufmann, 2015). Moreover, as highlighted by Rauer and Kaufmann (2015),
companies require three types of dynamic capabilities to effectively implement GSCM
practices: resilience, alignment, and sensing capabilities. The discussion on how businesses
can develop dynamic capabilities within the breadth of their supply chain and effectively
coordinate and standardize responses to challenges through their supply chain structure is still
ongoing (Touboulic& Walker, 2015).

Many organizations across various industries are increasingly recognizing the critical
importance of integrating green initiatives into their supply chain management practices. This
strategic shift is driven by the dual objectives of achieving environmental sustainability and
enhancing overall competitiveness in the market. As an illustrative example, the Responsible
Business Alliance (RBA) has emerged as a pivotal industry initiative, enlisting the
participation of many suppliers, including prominent global entities such as Apple, Cisco,
Dell, and Microsoft, in concerted efforts toward green supply chain management. Central to
this program is the requirement for participating suppliers to implement robust environmental
management systems and meticulously evaluate the ecological footprint of their operational
activities. Furthermore, they are expected to establish clear and measurable goals to improve
their overall environmental performance, with a mandate to disclose their environmental

metrics and the corresponding results publicly.

However, it is essential to note that while these green supply chain initiatives hold significant
promise, they also present unique challenges, particularly for small- and medium-sized
enterprise (SME) suppliers. These suppliers often face heightened risks when investing in

environmentally friendly systems. This is primarily because such investments may yield less



than commensurate value across all their business relationships, thus posing a potential risk to
their overall financial stability and growth prospects.

Despite the risingform of research indicating the potential for enhanced profitability through
the implementation of green supply chain practices, there remains a notable dearth of
empirical studies that specifically address the complex dynamics of how original equipment
manufacturers (OEMs) can effectively motivate their dealers, especially SMEs, towards
proactively embrace and apply green supply chain management (GSCM) systems within their
respective operational frameworks. This represents a significant knowledge gap that warrants
further in-depth exploration and analysis.

Moreover, it is increasingly evident that a nuanced examination of the governance
mechanisms that underpin the buyer-supplier relationships within green supply chain
management is imperative. This is essential for achieving a sustainable competitive
advantage. It is well-established that diverse supply chain governance mechanisms can
convey distinct signals towards the various partners involved, thereby exerting a tangible
impact on the overall performance and efficacy of green supply chain management initiatives.
Therefore, a comprehensive understanding of these governance dynamics is crucial for
informing and optimizing the strategic decision-making processes within green supply chain

management.

The construction and testing of various theories lay the groundwork for knowledge
development within a profession. Therefore, enhancing understanding requires continuous
theoretical development (Touboulic& Walker, 2015). We argue that frameworks for
implementing supply chain practices should incorporate a deeper understanding of the
distinctions between various types of practices. Achieving this understanding requires a more
precise alignment between theories and practices (Sarkis et al., 2011). However, further work
is needed on the theoretical front in Green Supply Chain Management (GSCM), and there
should be increased diversity in how theory is applied to different types of practices (Sarkis et
al., 2011).

1.2 Guiding the Symphony: The ESG Compass
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The ESG framework serves as the compass for this transformative symphony. Each note

aligns with a distinct dimension:

Environmental (E) resonates with practices that reduce pollution, conserve resources, and
mitigate climate change. It whispers melodies of cleaner production, renewable energy, and
responsible waste management, echoing Khan and Qianli's (2017) and Awan's (2020)
research.

Social (S) echoes the needs of people, ensuring worker safety and well-being, promoting
diversity and inclusion, and respecting human rights throughout the supply chain. It
harmonizes with practices like fair wages, safe working conditions, and community
engagement, aligning with research by Darwish et al. (2021) and Antawi et al. (2022).
Governance (G) ensures the orchestra conducts itself with integrity. It emphasizes ethical
leadership, transparency, and accountability, ensuring responsible decision-making,
stakeholder engagement, and effective anti-corruption measures, as Tseng et al. (2020) and
Roh et al. (2022) highlighted.

1.3 The Pakistani Canvas: Challenges and Opportunities

Pakistan's industrial sector, encompassing textiles, food processing, chemicals, and
pharmaceuticals, is a crucial driver of economic development. Nevertheless, this rapid
industrialization has resulted in substantial environmental and social challenges, marked by
issues such as air and water pollution., resource depletion, waste generation, and unsafe
working conditions, as highlighted by the UNCC (2023) report. These challenges are
consistent with the findings of a study that examined the impact of green supply chain
management (GSCM) techniques on company sustainability performance in Pakistan. The
study revealed that GSCM performs positively impact environmental, economic, and social
performance, indicating the potential for GSCM to eliminate the environmental and social

challenges faced by the country's industrial sector.

Amidst these challenges, Pakistan also presents opportunities for the application of GSCM
techniques. The country's young and dynamic workforce, strategic location along the China-
Pakistan Economic Corridor (CPEC), and increasing awareness of sustainability issues

provide a conducive environment for adopting GSCM practices. Furthermore, government
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initiatives promoting cleaner technologies, renewable energy, and ethical labor practices, as
evidenced by past research, offer a supportive framework for green transformation within the

industrial sector.

In summary, while Pakistan's industrial sector grapples with significant environmental and
social challenges, the positive impact of GSCM practices on firm sustainability performance,
along with the strategic opportunities presented by the country's workforce, location, and
government initiatives, underscore the potential for GSCM to address the environmental and

social challenges while driving economic growth and sustainability in the industrial sector.

1.4 Research Gap

This research gap in the context of Pakistan's chemical sector lies in the limited focus on the
governance dimension within the framework of Green Supply Chain Management (GSCM).
Limited empirical research on the impact of GSCs on ESG performance in Pakistan's specific
context (Darwish et al., 2021). While existing research has predominantly examined the
environmental, social, and economic aspects of GSCM, there needs to be more empirical
studies that specifically address the governance dimension within the context of GSCM
implementation in Pakistan's chemical industry. For instance, the study by Awan (2019)
primarily examined the relationship between internal environmental investment decisions and
firms' social sustainability performance in Pakistan, while the findings from Hu and Hsu
(2010) suggested an insufficient emphasis on GSCM practices in the country. Similarly, the
study by Naseer et al. (2023) explored the association between green human resource
management and green supply chain management, focusing on the pharmaceutical,
automotive, textile, and food industries, but did not specifically delve into the governance
dimension within the chemical industry. Insufficient research on the role of stakeholders,
including government, academia, and NGOs, in promoting GSCs (Khan &Qianli, 2017).
Therefore, the research gap identified in Pakistan's chemical industry pertains to the need for
empirical studies that explicitly investigate the governance dimension within the framework
of GSCM to provide comprehensive understandings into the specific challenges and

opportunities related with GSCM implementation in this sector.

12



1.5 Research Problem

The research problem is the need to comprehensively assess the governance dimension within
the Green Supply Chain Management (GSCM) context in Pakistan's chemical industry.
While existing research has predominantly focused on the environmental, social, and
economic aspects of GSCM, there needs to be more empirical studies that specifically
address the governance dimension within the context of GSCM implementation in Pakistan's
chemical industry. This gap hinders the development of a holistic understanding of the
challenges and opportunities related with GSCM in this sector, thereby necessitating further
research to fill this critical knowledge gap.

1.6 Research Questions

Research questions for my thesis are:

RQL1: Does Green SCM have an impact on ESG Sustainability of Chemical sector in Pakistan?

RQla: Does Eco-design has an impact on ESG Sustainability of Chemical sector in

Pakistan?

RQ1b: Does Cooperation with Customers has an impact on ESG Sustainability of

Chemical sector in Pakistan?

RQ1c: Does Green Purchasing has an impact on ESG Sustainability of Chemical sector in
Pakistan?

These research questions will help investigate the specific impact of eco-design, cooperation
with customers, and green purchasing on ESG sustainability performance within the context
of the chemical industry in Pakistan.

1.7 Research Objectives and Approach:
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This thesis explores the intricate tapestry of GSCs and ESG sustainability in Pakistan's
industrial context. Specifically, it aims to report the following research objectives:

RO1: To examine the impact of Green SCM on the ESG Sustainability of Chemical sector in
Pakistan

ROla: To examine the impact of Eco-Design on the ESG Sustainability of Chemical

sector in Pakistan

RO1b: To examine the impact of Cooperation with Customers on the ESG Sustainability

of Chemical sector in Pakistan

ROlc: To examine the impact of Green Purchasing on the ESG Sustainability of
Chemical sector in Pakistan

These research objectives will help reported the research gap identified in the context of
Pakistan's chemical industry and provide understandings into the specific challenges and
opportunities connected with GSCM implementation and ESG sustainability performance in
the industry.

1.8 Scope of Research

This research focuses on how using eco-friendly practices in the Pakistani chemical industry
can make it more sustainable. Specifically, it looks at three important practices — buying
green (Green Purchasing), working closely with customers (Cooperation with Customers),
and designing products with the environment in mind (Ecodesign) — and how they affect the
industry's impact on the environment. In a unique approach, the study also considers the role

of how companies are governed (Governance) in supporting these eco-friendly practices.

To gather information, we use surveys and interviews with different chemical companies. We
analyze the data in two ways: one looks at numbers to understand how effective these eco-
friendly practices are, and the other looks at the stories and experiences shared by people in

the industry. By combining these methods, we aim to get a thorough understanding of how
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these eco-friendly practices, governance, and their impact on the environment are connected
in the Pakistani chemical industry.

Our goal is to share valuable insights with the industry and policymakers. We want to show
how specific eco-friendly practices work in Pakistan and emphasize the important role that
company governance plays in making progress toward sustainability. This knowledge can
help local businesses improve their eco-friendly strategies and guide the government in

creating policies that promote a more sustainable chemical industry in Pakistan.

1.9 Research Significance and Contribution

The significance and contribution of a research study are crucial aspects that determine its
importance and impact on the research field. The value and impact of a study within a
particular field, along with its contribution to the advancement of knowledge, theory, or
practice, are commonly referred to as its contributions and significance. In the context of this
research, the study's significance lies in its exploration of the Pakistani chemical industry,
specifically investigating the impacts of eco-design, customer cooperation, and green
purchasing on the industry's Environmental, Social, and Governance (ESG) sustainability
performance. Through this exploration, the study aims to provide valuable insights and
contribute to the understanding of sustainable practices within the Pakistani chemical sector.
This study will provide empirical evidence on the challenges and opportunities associated
with GSCM implementation in Pakistan's chemical industry, thereby contributing to
developing sustainable practices and promoting the country's economic and environmental

sustainability.

The research objectives of this paper are to observe the concerns and challenges associated
with the management of chemicals in the chemical industry of Pakistan, identify the factors
that impact the implementation of GSCM practices among small and medium-sized
enterprises (SMEs) in Pakistan, investigate the motivations behind the adoption of GSCM
practices in the chemical industry of Pakistan, and analyze the determinants of firm value in
the chemical industry of Pakistan. By addressing these research objectives, this study will
provide valuable insights into the specific challenges and opportunities associated with

GSCM implementation and ESG sustainability performance in the chemical industry of
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Pakistan, thereby contributing to the development of sustainable practices in the industry and

promoting the country's economic and environmental sustainability.

In summary, the importance and contribution of this study lie in exploring the impact of eco-
design, cooperation with customers, and green purchasing on the ESG sustainability
performance of the chemical industry in Pakistan and identifying the specific challenges and
opportunities associated with GSCM implementation in the industry. The conclusions of this
study will be of significant value on the road to policymakers, industry practitioners, and
researchers, as they will provide insights into the determinants of ESG sustainability
performance in Pakistan's chemical industry.

Structure of the Study

This thesis aimed to analyze the impact of Green Supply Chain Management (GSCM)
practices on Environmental, Social, and Governance (ESG) sustainability performance within
Pakistan's chemical industry. A comprehensive literature review in Chapter 2 provided
background on GSCM and sustainability in the context of Pakistan's industrial sector. It
identified a gap in understanding how specific GSCM practices influence ESG outcomes for

chemical companies.

To address this, the study developed a research model with GSCM practices of eco-design,
cooperation with customers, and green purchasing as independent variables. ESG
sustainability was specified as the dependent variable. Chapter 3 then described the
methodology, including a survey to collect data from industry professionals on these
variables. Chapter 4 analyzed the results of the survey data through correlation analysis,
regression, and ANOVA tests.

The findings presented in Chapter 5 confirmed that GSCM practices have a significant
positive impact on ESG sustainability for chemical firms in Pakistan. Eco-design showed the
strongest effect. Based on these conclusions, recommendations were provided. Chemical
companies were advised to prioritize staff training on GSCM and advocate for government
incentives to support green technology adoption. Collaborative partnerships between industry

and policymakers to strengthen infrastructure were also recommended.
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Chapter 5 further discussed opportunities for future research. This included exploring the
specific causal mechanisms between practices and ESG dimensions, as well as how industry
context may condition these relationships. The conclusion restated that the thesis provides a
framework to guide sustainability efforts in chemical companies and supportive policy
development going forward in Pakistan. Overall, the study generated valuable insights with

implications for sustainably developing this important industrial sector.
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Chapter 2

2. Literature Review

Green Supply Chains (GSCs) have emerged as a transformative approach to harmonizing
industrial activities with environmental, social, and governance (ESG) sustainability
principles. This review examines the existing literature on GSCs and ESG within the context
of Pakistan's industrial sector, identifying key findings, theoretical frameworks, and gaps in

knowledge.

Organizations worldwide are recognizing the importance of considering the managing of
environmental programs and operations beyond the boundaries of their entities (Zhu et al.,
2005). Energy inefficiencies and pollution issues hindered previous efforts to enhance
efficiency (Jaggernath& Khan, 2015). As a result, Green Supply Chain Management (GSCM)
has developed as an optimal solution. Zsidisin and Siferd (2001, p. 69) defined GSCM as the
"set of SCM policies held, actions taken, and relationships formed in response to concerns

related to the natural environment" throughout the lifecycle products and services of the firm.

GSCM, as defined by Srivastava (2007, p. 54), involves integrating environmental
considerations into the various facets of supply chain management. This encompasses aspects
such as product design, raw material procurement, production processes, product delivery,
and end-of-life management. Zhu and Sarkis (2007) assert that green supply chain
management (GSCM) entails the incorporation of eco-friendly initiatives throughout the
entire lifecycle of a product, spanning design, production, distribution, consumption, and
disposal. Kim and Min (2011) further elaborate that GSCM integrates environmentally
sustainable practices across all stages of the supply chain, encompassing activities like
sourcing materials, design and development, transportation, manufacturing, storage,

packaging, retrieval, disposal, and end-of-product life management.

These definitions highlight that GSCM is frequently framed within the "waste hierarchy"
principles of 3R's (reduce, reuse, and recycle). This involves various components such as

eco-design, environmental management, total quality management, eco-packaging, eco-
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procurement, green distribution, and initiatives for the end-of-life of products (Green et al.,
2012). Emphasizing the importance of GSCM practices, these principles underscore the need
for their implementation right from the initiation of the supply chain, starting with the
procurement of raw materials and extending through each stage until the disposal of the

product.

Sarkis (2003) demonstrated how GSCM practices can be initiated through a functional model
of a green supply chain. This model emphasizes the involvement of raw material acquisition,
product development, and considerations for energy/material use as well as pollution
throughout the phases of distribution, disposal, and recycling. Perotti et al. (2012) grouped
GSCM activities into different categories including distribution strategies, transportation,
warehousing, green building, reverse logistics, customer cooperation, investment recovery,
eco-design, packaging, and internal management. Zhu et al. (2010) elaborated on various
GSCM approaches such as eco-design, customer cooperation, internal environmental

management, green purchasing, and investment recovery.

Younis et al. (2016) organized GSCM practices into categories like eco-design,
environmental collaboration, reverse logistics, and green purchasing. Additionally, Wu et al.
(2011) classified GSCM practices as cleaner production, green purchasing, patents, internal
service quality, eco-design, and green innovation. In this study, we focus on the most widely
discussed practices specifically: eco-design, green purchasing, customer-supplier cooperation,
and internal environmental management. These practices encompass two primary aspects -
internal practices (eco-design and internal environmental management) and external practices
(green purchasing and customer-supplier cooperation). These initiatives are considered key in
mitigating the direct and indirect environmental impacts of an organization's supply chain
processes. They also significantly influence core organizational elements such as corporate

image, competitive advantage, and marketing exposure.

2.1 Eco-design
Eco-Design (ECD) is acknowledged as a proactive implementation of an environmental

strategy that requires internal cross-functional collaboration and external cooperation with

partners across the entire supply chain (Kumar and Chandrakar, 2012). The integration of
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eco-considerations into products and production systems aids in achieving ecological
efficiency and meeting stakeholder demands (Liu et al., 2018). Specifically, ECD is defined
as "the systematic consideration of design issues associated with environmental safety and
health over the full product life cycle during new production and process development"
(Amemba et al., 2013, p. 54). Jabbour et al. (2015) characterize ECD as a tool for enhancing
firms' Environmental Performance (EP) and addressing product functionality while

mitigating the ecological impacts of the product's lifecycle.

The objectives of ECD include creating products that are easily disassembled and recycled,
require lower consumption of resources, and minimize or eliminate the use of
hazardous/toxic substances (Sarkis et al., 2016). Achieving these goals involves leveraging
the firm's competencies through cross-functional coordination in eco-product development,
green manufacturing, process improvement, and life cycle evaluation (Choi et al., 2018).
Research by Eltayeb et al. (2011) highlights that ECD is a critical green practice with a strong
positive impact on environmental, economic, and intangible outcomes. Manufacturing
companies are compelled to adopt green design due to environmental legislation, corporate

image, public perception, consumer demand, and rising waste disposal costs (Demirci, 2014).

In the context of the current study, the ECD construct comprises indicators related to
designing products that consume fewer materials/energy, can be reused and recycled, lead to
reduced use of harmful/toxic materials, and result in decreased air emissions as well as solid

and liquid waste, as outlined by the above definitions and discussion.

2.2 Green Purchasing

Green Purchasing (GP) is a conscientious purchasing initiative aimed at ensuring that
acquired products or materials align with the environmental objectives set by the purchasing
firm. These objectives typically involve reducing sources of wastage, promoting recycling,
encouraging reuse, advocating resource reduction, and substituting materials when possible
(Eltayeb et al., 2011, p. 497). GP goes beyond mere procurement; it represents a company's
eco-responsible buying practice, emphasizing the preservation of natural resources, the
sustainability of ecosystem quality, pollution prevention, reduced consumption of energy and

water sources, and minimized disposal of wasted materials. GP motivates suppliers to
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develop eco-friendly materials and components through collaborative efforts between the
buying firm and its suppliers, focusing on decreasing waste by promoting recycling, reuse,

resource reduction, and energy efficiency (Choi et al., 2018).

The significance of GP lies in its ability to control the eco-performance of suppliers, starting
from the initial flow of materials within a firm. Consequently, purchasing plays a pivotal role
in greening materials and activities (Preuss, 2001). Nguyen et al. (2017) pointed out that
critical barriers to GP implementation include the cost of eco-friendly items and the challenge

of sharing necessary information.

Drawing from the above discussion, the GP construct encompasses indicators related to
cooperation with suppliers to meet environmental objectives, the procurement of green
materials, collaboration with environmentally certified suppliers, and selecting and evaluating

suppliers based on specific environmental criteria.

2.3 Cooperation with customers

Cooperation with Customers (CC) refers to a business's commitment to incorporating
customer feedback to enhance eco-products, embrace environmentally friendly
manufacturing processes, and utilize green packaging materials (Zhu et al., 2010). This
collaborative effort entails coordinating the firm's production and distribution processes
based on end-customer demand information. CC is "an exchange of technical information and
requires a mutual willingness to learn about each other's operations to plan and set goals for
environmental improvement” (Vachon&Klassen, 2008, p. 301). Consumers play a role in
eco-product development by offering suggestions for environmentally friendly products to
the manufacturer and its suppliers (Choi et al., 2018). Recognized as a strategic resource,
CWC integrates customers into decision-making procedures to reduce expenses and enhance

customer satisfaction (Perotti et al., 2012).

Kumar and Ghodeswar (2015) emphasized that the extent to which environmental
cooperation with customers (CWC) is achieved depends on factors such as product quality,
safety, and price. Successful CWC is also contingent on customers acknowledging their

environmental responsibilities, being willing to take action for reduced environmental impact
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and resource preservation, and considering the effects on human health. Environmental
collaboration with customers is deemed crucial for closing the supply chain loop (Yu et al.,
2014).

In the context of this study, the indicators adopted for the CWC construct align with the
conceptual definitions provided above. These indicators encompass CWC for eco-design,
designing cleaner production processes, implementing green packaging, establishing
information-sharing structures, and reducing energy consumption during product

transportation.

2.4 Environmental Performance:

Research by Tukker et al. (2000) and Zhu et al. (2020) highlights the critical role of GSCs in
reducing environmental impact through eco-design, green procurement, and cleaner
production. These practices resonate with minimizing pollution, conserving resources, and
mitigating climate change (Asif et al., 2022). Khan and Qianli (2017) and Awan (2020) find
limited implementation of green practices in Pakistani industries, attributing this to factors
like lack of awareness, financial constraints, and inadequate government support. These
challenges present dissonant chords that must be addressed for Pakistan to harmonize its

industrial activities with environmental well-being (UNCTAD, 2023).

Environmental Performance (EP) is defined as "the outcome of a firm's strategic activities
that manage (or not) its impact on the natural environment™ (Walls et al., 2012, p. 891).
Further elaborated by Younis et al. (2016), EP represents an organization's capability to
minimize air emissions, effluent, and solid wastes, reduce the consumption of toxic and
hazardous materials, and decrease environmental accidents. Eltayeb et al. (2011) highlighted
that EP outcomes encompass the positive effects of Green Supply Chain Management
(GSCM) practices on the natural environment, both externally and internally within firms.
Recently, EP has evolved into a source of competitive advantage and sustainable
organizational performance (Zailani et al., 2012b; Ulubeyli, 2013).

Despite various EP metrics, variations persist within companies, among companies in the

same sector, and across different sectors (Bocken et al., 2013). Blass et al. (2016) reviewed
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several models of EP measures, incorporating indicators from organizations such as the
Organisation for Economic Co-operation and Development (OECD), the Environmental
Performance Index (EPI), and the European Union Environmental Pressure Indicators
(EUEPI). 1SO 1403:1999 also provides EP indicators categorized into Management
Performance Indicators (MPI), Operational Performance Indicators (OPI), and Environmental
Condition Indicators (ECI) (Shaw et al., 2010).

In the context of this study, EP indicators include the reduction of pollutants emitted into the
air, energy consumption, the transfer of unsafe materials affecting soil and water quality, and
compliance with environmental standards. These indicators were selected based on their
widespread use in existing literature (Zhu et al., 2010; El Saadany et al., 2019).

2.5 Social Performance:

Darwish et al. (2021) and Antawi et al. (2022) emphasize the importance of GSCs in
promoting fair labor practices, worker safety, and community engagement across the supply
chain. These practices ensure that the melody of social progress resonates with worker well-
being, social justice, and responsible stakeholder engagement (Bhuiyan& Pal, 2020).
Research by Asghar et al. (2017) and Qazi et al. (2022) reveals concerns about unsafe
working conditions, low wages, and gender disparities in Pakistan's industries, suggesting
significant opportunities for improvement through GSCs. Addressing these dissonances
through ethical labor practices and community engagement can harmonize industrial progress
with social justice (ILO, 2020).

The social aspect of business sustainability is focused on safeguarding or enhancing the
social well-being of coming generations (Gergin, Nov 2015).The influence of corporate
behavior on society is assessed through the lens of social performance (Tsoi, 20 May 2009).
Social performance, or the social bottom line, involves an organization achieving its social
mission in alignment with societal interests. This is realized by incorporating recognized
social ideals and fulfilling social obligations (Brockett & Zabihollah, 2012).

Within human capital, social sustainability manifests in practices such as maintaining a safe

workplace environment, fair employment practices, competitive benefits and salaries, and
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fostering development and training opportunities(Gergin, Nov 2015). The well-being of
employees is commonly evaluated based on whether they receive a basic wage and essential
benefits (including medical benefits, annual leave, access to clean drinking water, and a
secure workplace) as stipulated by labor legislation. Additionally, assessments consider
whether employees are subjected to mistreatment, bullying, or violence at work (Tsoi, 20
May 2009). Beyond the legal requirements, socially responsible organizations align their
operational activities with social, ethical, and environmental challenges, potentially
contributing to an improved quality of life for most stakeholders(Muhammad Kashif Shad, 20
January 2019).

2.6 Governance Performance:

Tseng et al. (2020) and Roh et al. (2022) underscore the importance of GSCs in fostering
ethical leadership, transparency, and stakeholder engagement, leading to responsible
decision-making and reduced corruption. These practices contribute to a symphony of ethical
governance, ensuring long-term sustainability and responsible resource management
(WBCSD, 2020). More research is needed on the governance aspects of GSCs in Pakistan.
Future studies can explore areas like supply chain transparency, ethical sourcing, and anti-
corruption practices, paving the way for harmonious stakeholder collaboration and

responsible decision-making within the supply chain (Khan et al., 2023).

Research indicates that the chosen governance mechanism influences the effectiveness of

relationship performance in a supply chain. This mechanism defies suppliers ' specific
processes or motivations to pursue shared objectives, effectively mitigating uncertainty

between Original Equipment Manufacturers (OEMSs) and suppliers in two distinct ways.

The transactional governance mechanism establishes guidelines for suppliers and original
equipment manufacturers (OEMs) to follow, creating a controlled and monitored inter-
organizational relationship based on legal and institutional frameworks. As an
institutionalized system for internal environmental management practices, green process
management allows a firm to meet the fundamental requirements for green supply chain
management (GSCM). Importantly, this green process can be demonstrated to OEMs without

giving up asset control. The pre-agreement disclosure features of the green process facilitate
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the negotiation of mutually agreeable contracts, specifying performance criteria that form the
basis of a formal mechanism. Unlike knowledge-based collaborations, the firm can easily
modify the green process specification with a contract. As the green process is standardized
(e.g. 1SO 14001), it does not require partners to understand terms that cannot be codified.
Studies have shown that the transactional mechanism is more effective at reducing
opportunistic behavior and maintaining agreements, such as the green process. Therefore, the
transactional governance mechanism is more cost-effective for managing property-based

assets.

Relational governance significantly shapes the behavior and performance of a firm. It
encourages participating firms to engage more deeply in the relationship than is strictly
necessary. According to social exchange theory, trust is a critical factor enabling relational
governance and facilitating the realization of benefits such as knowledge transfer, joint
learning, and sharing risks and costs associated with exploring and exploiting opportunities.

As identified in previous research, collaboration between suppliers and OEMs allows firms to
leverage the resources and knowledge of their partners and customers, mitigating concerns
about opportunistic behavior. When a firm trusts that its partner will act in good faith and not
engage in shirking, it becomes more inclined to share its tacit knowledge. Other studies have
corroborated that inter-organizational relationships characterized by trust positively impact
innovativeness and supply chain performance. These studies define core competency as the
collective learning capability of the organization, achieved by coordinating production skills
and adapting to the dynamics of environmental changes. This mechanism facilitates

participation in the green innovative process by restraining opportunistic behavior.

2.7 Challenges and Opportunities:

2.7.1 Challenges:

Lack of awareness and understanding of GSCs (Khan &Qianli, 2017)

Financial constraints and limited access to green technologies (Awan, 2020)
Weak infrastructure and limited government support (UNCTAD, 2023)

25



Complexities in collaboration and information sharing within supply chains (Bhuiyan& Pal,
2020)

2.7.2 Opportunities:

Growing awareness of sustainability issues and government initiatives promoting green
practices (Asif et al., 2022)

Pakistan's young and diverse workforce is capable of adapting to new technologies and
practices (ILO, 2020)

Strategic location along the CPEC, providing access to resources and potential partnerships
(Khan et al., 2023)

2.7 Theoretical Evidence

Green Purchasing (GP): This practice entails acquiring environmentally sustainable materials
and prioritizing suppliers with strong ecological commitments (Zhu et al., 2015; Thun&
Muller, 2010). Transaction cost economics provides valuable tools for analyzing the actual
costs associated with GP decision-making processes (Zsidisin&Siferd, 2001). Additionally,
institutional pressures, categorized as coercive, normative, or mimetic, can influence
companies to adopt GP practices, opening avenues for research based on institutional theory
(Meyer & Rowan, 1977).

Cooperation with Customers (CC): This practice involves actively engaging customers in
product and process reflection, leveraging their diverse perspectives and suggestions for
green improvements (Sarkis et al., 2011). Complexity theory proves insightful in this context,
emphasizing the influence of environmental factors like customer heterogeneity and
technological advancements on organizational complexity (Zhu & Liu, 2010). Furthermore,
institutional theory complements this perspective by highlighting external pressures driving
companies to adopt CC practices (Scott, 2008).

Ecodesign (ECD): This practice focuses on integrating environmental considerations from the

outset of product development, aiming for eco-efficiency and minimal environmental impact

throughout the product lifecycle (Srivastava, 2007). Ecological modernization theory aligns
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well with ECD, suggesting that embracing technological innovations can overcome obstacles
and unlock opportunities for enhanced environmental performance (Mol, 2002). Information
theory adds another dimension, highlighting the importance of information sharing between
organizations, clients, and suppliers for co-developing recyclable products and cleaner
processes (Ashby, 1956).

2.8 Hypothesis

H1: Green supply chain management has a positive impact on ESG Sustainability of

Chemical sector in Pakistan

H1a: Eco-design has a positive impact on ESG Sustainability of Chemical sector in Pakistan.

H1b: Cooperation with customers has a positive impact on ESG Sustainability of Chemical

sector in Pakistan.

H1c: Green purchasing has a positive impact on ESG Sustainability of Chemical sector in

Pakistan

By testing the hypothesis that GSCM practices have a significant positive impact on ESG
sustanability in the chemical industry of Pakistan, my research will contribute to the
understanding of the benefits of GSCM implementation in the chemical industry of Pakistan
and provide insights for organizations to improve their environmental, social, and governance

performance.

2.9 Research Model

Independent Variable: GSCM Practices (Eco-design, Cooperation with Customers, Green

Purchasing)

Dependent Variables:

ESG (Environmental Performance, Social Performance & Governance)
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Diagram 1:
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Chapter 3

3. RESEARCH METHODOLOGY

3.1 Introduction

This paper involves the systematic exploration of a specific problem using scientific methods,
aiming to describe, explain, predict, and control observed phenomena. Research methodology
outlines the procedures and techniques for identifying, selecting, analyzing, and evaluating
information on a particular topic (Mackey &Gass, 2015). In a research paper, the overall
study's validity and reliability are assessed. The concept of the research onion, introduced by
Kumar (2019), ensures a structured approach to research design, strategy, data collection,

sampling, and analysis.

The aim of this study is to examine the influence of Green Supply Chain Management on
environmental, social and governance factors within the chemical industry of Pakistan. The
research is descriptive in nature and employs a survey methodology. An online questionnaire
and physical site visits were used as tools for gathering data from respondents, making this a
quantitative study. This chapter provides a thorough methodology and processes used to
obtain and analyze the data. It details how the data was collected through surveys and then
analyzed to achieve the objectives of the 