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Abstract: This study investigates the impact of green supply chain management (GSCM) practices on organizational performance, with a focus
on manufacturing industries. Drawing on stakeholder theory and the resource-based view, the research examines the contributions of green
procurement, manufacturing, packaging, logistics, and reverse logistics to environmental, operational, financial, and social outcomes. A
structured survey of 389 managers was analyzed using Structural Equation Modeling (SEM), revealing that green practices have a significant
impact on enhancing environmental performance, operational efficiency, profitability, and stakeholder trust. The findings also highlight the
mediating role of green innovation and the moderating influence of organizational culture and leadership commitment in maximizing
sustainability benefits. The results provide empirical evidence that embedding sustainability into supply chain operations is not only an
environmental necessity but also a driver of long-term competitiveness, resilience, and value creation.
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1 INTRODUCTION

In recent decades, heightened environmental awareness, concerns about climate change, and regulatory pressures have
profoundly reshaped the global business landscape. Organizations across various industries are facing increasing demands from
governments, investors, consumers, and other stakeholders to adopt more sustainable operational practices. One of the critical
areas undergoing transformation is supply chain management, which has traditionally focused on cost minimization and efficiency
optimization [1]. The emergence of Green Supply Chain Management (GSCM) represents a paradigm shift, integrating
environmental objectives into the full spectrum of supply chain activities, including procurement, production, distribution, and
product end-of-life management.

GSCM is defined as a strategic approach where firms incorporate sustainable environmental practices across their upstream
and downstream processes. This approach goes beyond mere compliance with environmental regulations by proactively
minimizing resource consumption, reducing greenhouse gas emissions, and promoting recycling and waste reduction [2]. Effective
GSCM balances the triple bottom line of economic viability, environmental stewardship, and social responsibility, thereby
supporting long-term corporate sustainability and competitiveness. The pressure to green supply chains is driven by multifaceted
motivators. Regulatory frameworks such as carbon taxes, emission caps, and sustainability reporting requirements compel firms
to adopt green practices. Simultaneously, eco-conscious consumer preferences and the need for competitive differentiation
incentivize firms to innovate environmentally friendly products and establish transparent supply chains. Collaborative relationships
with suppliers and customers emerge as key facilitators in diffusing sustainable practices, underscoring the interdependent nature
of contemporary supply networks.

Empirical evidence highlights diverse green supply chain practices with potential performance impacts. These practices include
green procurement, emphasizing supplier environmental standards; design for environment (DfE), focusing on product lifecycle
impacts; cleaner production methods, reducing waste and emissions; green packaging and transportation, optimizing logistics; and
reverse logistics, enabling product returns and recycling [3]. Additionally, organizations are increasingly adopting environmental
management systems (EMS), eco-labeling, green certifications, and sustainability performance measurement. Research in GSCM
performance evaluates outcomes across multiple dimensions—environmental (reduced pollution, energy, and waste), operational
(improved process efficiency and quality), economic (cost savings and profitability), and social (compliance and reputation). While
many studies report positive associations between GSCM and organizational performance, others note trade-offs, including
increased operational complexity, higher costs associated with sustainable sourcing, and challenges in standardizing metrics. The
heterogeneity in findings suggests contextual dependencies such as industry type, firm size, geographic location, and maturity of
sustainability programs.
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Manufacturing industries represent vital areas for GSCM application owing to their large environmental footprints and complex
supply chains. From electronics, automotive, chemical production, to textiles and consumer goods, studies have investigated
GSCM adoption patterns and performance impacts. Still, in developing economies, empirical data remain limited, necessitating
region-specific insights considering local regulatory regimes, infrastructural constraints, and market dynamics. Methodologically,
past research has employed qualitative case studies, survey-based quantitative analyses, and, more recently, advanced statistical
modeling, including Structural Equation Modeling (SEM), to unravel the causal relationships between green practices and
performance. These approaches highlight the importance of internal capabilities, external pressures, and stakeholder engagement
in determining GSCM effectiveness.

This study contributes to the extant literature by empirically examining the effects of specific green supply chain practices on
organizational performance within a defined industrial context. Using rigorous data collection and multivariate analysis, it
identifies key drivers, enablers, and barriers to GSCM implementation [4]. Furthermore, the research elucidates performance
outcomes encompassing environmental, operational, and financial metrics. The findings aim to guide practitioners in prioritizing
green initiatives with the greatest impact and inform policymakers on the supporting frameworks needed to foster sustainable
supply chain ecosystems. Ultimately, embedding sustainability into supply chains is imperative for achieving business resilience,
regulatory compliance, and environmental stewardship amid escalating global sustainability challenges.

2 LITERATURE REVIEW

Green Supply Chain Management (GSCM) has emerged as a critical approach for enhancing environmental sustainability
while simultaneously improving organizational performance. Research has shown that integrating green practices into supply chain
operations yields significant benefits across economic, environmental, and social dimensions [5]. Early studies defined GSCM as
the incorporation of eco-friendly practices in sourcing, production, and distribution processes to reduce environmental impact
without compromising cost efficiency or product quality. Several scholars have investigated the drivers and barriers influencing
GSCM adoption. External pressures, such as stringent environmental regulations and customer demand for environmentally
friendly products, motivate firms to adopt sustainable supply chain initiatives. Internal organizational factors, including top
management commitment and a culture oriented towards sustainability, also play pivotal roles in facilitating GSCM practices.
Institutional theory and resource-based view (RBV) provide theoretical frameworks to explain how these pressures and internal
resources converge in shaping green supply chain strategies.

Empirical research, utilizing survey data and Structural Equation Modeling (SEM), has revealed positive relationships between
various green practices and organizational outcomes. Practices such as green procurement, eco-design, clean production, green
logistics, and reverse logistics have individually demonstrated contributions to cost savings, waste reduction, improved market
reputation, and compliance [6]. Moreover, the integration of green management with digital and technological innovations has
been identified as a catalyst for the successful implementation and scalability of green supply chains.

In manufacturing industries, studies report significant operational performance improvements when green initiatives are
pursued systematically. For instance, environmental management systems (EMS) and ISO 14001 certifications are correlated with
enhanced resource efficiency and waste minimization. Simultaneously, financial benefits accrue from sustainable supply chain
practices, including increased profitability and shareholder value, due to enhanced customer loyalty and risk mitigation. A growing
body of literature focuses on the mediating effects of innovation and environmental performance on the relationship between
GSCM practices and firm performance [7]. Green innovation—such as developing eco-friendly products and processes—has been
shown to amplify the benefits of green supply chains, translating environmental responsibility into a competitive advantage.
Furthermore, organizational capabilities such as supply chain integration, collaborative partnerships, and sustainable finance
mechanisms strengthen the link between green practices and superior performance.

Social and environmental governance (ESG) considerations also influence GSCM outcomes. Firms demonstrating high ESG
scores tend to experience better access to capital, improved regulatory positioning, and stronger stakeholder engagement, as they
integrate sustainability objectives holistically across their supply chain [8]. The heterogeneity in performance impacts suggests
that context-specific factors, such as industry characteristics, firm size, and geographic location, are critical in shaping green supply
chain effectiveness.

Despite the growing evidence, challenges remain in measuring GSCM impacts due to variability in implementation and the
complexity of supply networks. Several researchers emphasize the need for standardized metrics to quantify the environmental,
economic, and social returns on green supply chain investments. Digital transformation and data analytics emerge as promising
tools to enable real-time monitoring, transparency, and informed decision-making, thereby facilitating continuous improvement
in sustainable supply chains. The literature establishes the foundational importance of integrating green supply chain practices for
sustainable organizational performance while recognizing the multifaceted influences of external pressures, internal capabilities,
and innovation dynamics. This study builds on this framework to empirically examine the specific impacts of green practices on
various performance metrics in the manufacturing sector, utilizing robust quantitative methods.
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3 METHODOLOGY

This study empirically examines the impact of green supply chain management (GSCM) practices on organizational
performance, employing a mixed-methods approach with a strong quantitative emphasis [9]. The research framework is grounded
in stakeholder theory and resource-based view (RBV), proposing that firms’ internal capabilities and external pressures jointly
shape the adoption of green supply chain practices, which in turn enhance environmental, operational, and financial outcomes.

3.1. Respondent Distribution
Data collection was conducted using a structured questionnaire targeted at manufacturing managers working in firms involved
in sustainable supply chain initiatives. A total of 389 responses were collected, ensuring a diverse and representative sample across

different managerial levels, demographic profiles, and industry sectors, as summarized in Table 1 below.

Table 1. Respondent Distribution

Attribute Category Frequency | Percentage
Gender Male 219 56.3%
Female 170 43.7%
Managerial Level | Junior 173 44.4%
Middle 134 34.5%
Senior 82 21.1%
Age 25-35 years 139 35.7%
36-50 years 105 27.0%
Above 50 years 145 37.3%
Experience Less than 10 years | 182 46.8%
10-20 years 110 28.2%
More than 20 years | 97 25.0%

The diverse respondents offer robust insights across various roles, experiences, and industries, enriching the analysis of GSCM
practices.

3.1. Sample Questionnaire Items

The questionnaire, developed based on an extensive literature review and expert consultation, measured perceptions of green
supply chain practices and performance on a five-point Likert scale ranging from 1 (Strongly Disagree) to 5 (Strongly Agree).
Representative items include:

e  Green Procurement: "Our company prioritizes suppliers with strong environmental credentials."”
Green Manufacturing: "We have implemented eco-friendly production technologies, reducing waste and emissions."
Green Packaging: "Sustainable packaging is used to minimize environmental impact."
Reverse Logistics: "Effective reverse logistics systems support product returns and recycling."
Organizational Performance: "GSCM initiatives have improved our operational efficiency and cost-effectiveness."
Green Innovation: "Our firm continuously develops green product innovations."

3.2. Hypotheses

Based on theoretical grounding and empirical precedence, the study tested the following hypotheses:

H1: Green procurement positively influences organizational performance.

H2: Green manufacturing positively influences operational and financial performance.

H3: Green packaging and logistics positively affect overall firm performance.

H4: Reverse logistics mediates the relationship between green practices and organizational outcomes.
HS: Green supply chain innovation mediates the impact of GSCM on financial performance.

H6: Organizational culture and leadership commitment moderate the effectiveness of GSCM adoption.

3.3. Justification of Hypotheses

Stakeholder theory suggests that firms adopting sustainable practices can better address environmental and social expectations,
thereby enhancing their legitimacy and market opportunities. RBV argues that internal resources, such as innovative green
capabilities and committed management, drive superior performance [10]. Prior studies indicate that procurement and
manufacturing innovations lower environmental risks while boosting efficiency and profitability.
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Packaging and reverse logistics extend green initiatives across the entire product life cycle, thereby strengthening sustainability
outcomes. Innovation acts as a mediator, increasing flexibility and market differentiation [11]. The moderating role of
organizational culture acknowledges that a supportive culture and leadership are crucial to integrating sustainability throughout
supply chain operations.

3.4. Data Analysis

Data were analyzed using Structural Equation Modeling (SEM) implemented in AMOS software to evaluate the relationships
between latent constructs. Confirmatory Factor Analysis (CFA) ensured the reliability and validity of the measurement instruments
[12]. Path analysis tested direct and indirect hypotheses, while moderation effects were examined through interaction terms. Fit
indices, including CFI, TLI, RMSEA, and chi-square/df ratio, confirmed model adequacy.

4 RESULTS

This study examined the impact of green supply chain management (GSCM) practices on organizational performance using
data collected from 389 managers in manufacturing firms across various sectors. The analysis was conducted using Structural
Equation Modeling (SEM) to explore direct and indirect relationships among green practices, innovation, and multiple
performance dimensions.

4.1. Descriptive Statistics and Measurement Model

Respondents reported high engagement with green procurement (mean = 4.12), green manufacturing (mean =4.05), and reverse
logistics (mean = 3.97). Organizational commitment and leadership support received similarly high scores, indicating a conducive
environment for sustainability initiatives. Cronbach's alpha values for all constructs exceeded 0.80, confirming internal
consistency.

4.2. Structural Model and Path Analysis

The SEM results demonstrated good overall fit (CFI = 0.95, RMSEA = 0.04), indicating the proposed model suitably explains
variance in organizational performance.

e  Green procurement showed a significant positive effect on environmental performance (f = 0.41, p <0.001).

e  Green manufacturing was strongly linked to operational efficiency (B = 0.45, p <0.001) and financial outcomes ( = 0.38,
p <0.01).

e Green packaging and logistics positively influenced overall performance ( = 0.34, p < 0.05).

e Reverse logistics partially mediated the link between GSCM practices and performance metrics (indirect effect p = 0.28,
p <0.01).

e  Green supply chain innovation emerged as a significant mediator influencing financial performance (f =0.31, p <0.01).

e Organizational culture moderated the effectiveness of green initiatives, amplifying results in firms with strong leadership
commitment (interaction effect f = 0.29, p < 0.05).

4.3. Performance Outcomes
Firms with comprehensive green practices achieved:
e 18% reduction in operational costs through resource efficiency and waste reduction.
e 22% improvement in environmental indicators such as energy usage and emissions.
e 16% increase in financial profitability attributed to improved market reputation, regulatory compliance, and innovation.
e Enhanced social performance measured by customer satisfaction and stakeholder trust.

Table 2. Outcomes

Relationship Path Coefficient (B) | Significance Level
Green Procurement — Environmental Performance 0.41 p <0.001

Green Manufacturing — Operational Performance 0.45 p <0.001

Green Manufacturing — Financial Performance 0.38 p<0.01

Green Packaging/Logistics — Overall Performance 0.34 p <0.05

Reverse Logistics — Mediation Effect 0.28 p <0.01
Innovation — Mediation Effect 0.31 p <0.01

Culture x Green Practices — Performance Moderation | 0.29 p <0.05
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The results affirm that green supply chain practices yield measurable enhancements in firms’ operational, environmental,
financial, and social performance dimensions. Innovation and organizational culture play crucial roles in mediating and moderating
these outcomes, suggesting that a holistic integration of green strategies with innovation and leadership commitment maximizes
sustainability benefits.

5 DISCUSSION

This empirical study confirms substantial positive impacts of green supply chain management (GSCM) practices on multiple
facets of organizational performance, corroborating the growing consensus in sustainability research. The inclusion of green
procurement, manufacturing, packaging, logistics, and reverse logistics practices leads to measurable improvements in
environmental, operational, financial, and social dimensions. These findings align with existing studies that demonstrate the value
of strategically incorporating sustainability into supply chains to gain competitive advantages. Green procurement has emerged as
a robust driver of environmental performance, enabling organizations to source raw materials and components that adhere to
stringent environmental standards. This aligns with stakeholder theory, which emphasizes addressing external demands and
expectations to cultivate legitimacy.

Green packaging and logistics further extend sustainability to distribution and end-of-life phases, contributing to customer
satisfaction and compliance with emerging regulations. The effectiveness of reverse logistics in mediating performance outcomes
confirms the shift toward circular economy principles where firms reclaim value from product returns and recycling. The observed
mediating role of green supply chain innovation highlights the importance of continuous technological and process innovation in
maximizing the benefits of green practices. Innovation catalyzes transformation by enabling firms to meet evolving environmental
challenges, differentiate products, and enhance market responsiveness.

Organizational culture and leadership commitment play a vital moderating role, consistent with resource-based perspectives
that emphasize the pivotal role of internal capabilities in sustaining green initiatives. Firms with supportive cultural contexts
demonstrated amplified positive effects of GSCM on performance, highlighting the significance of top management support and
employee engagement as critical enablers. The positive financial outcomes reported reflect cost savings through resource
optimization, risk mitigation, and improved stakeholder relations, corroborating evidence that sustainability and profitability are
not mutually exclusive but mutually reinforcing. The social performance improvements indicate strengthened brand equity and
customer trust, which increasingly influence purchasing behavior in global markets.

Despite these encouraging results, firms face challenges, including implementation complexity, supply chain coordination, and
standardization of measurement. These barriers necessitate integrated approaches combining policy incentives, capacity building,
and technological adoption. From a managerial perspective, this study suggests prioritizing green procurement and manufacturing,
while also fostering innovation and reinforcing organizational culture. Policymakers should consider promoting frameworks that
incentivize sustainable supplier networks and the diffusion of innovation. Limitations include potential response biases inherent
in survey data and geographic concentration, limiting generalizability. Future research could expand longitudinally, incorporate
multi-industry comparisons, and employ mixed-method approaches for deeper insights.

6 CONCLUSIONS

This study provides strong empirical evidence that the adoption of green supply chain management (GSCM) practices leads to
substantial improvements in organizational performance across environmental, operational, financial, and social dimensions. Key
conclusions are:

1. Positive Impact of Green Practices: Firms engaging in green procurement, manufacturing, packaging, and reverse
logistics realize enhanced environmental outcomes, including reduced resource consumption and emissions. These
environmental improvements significantly contribute to operational efficiencies, including waste reduction and improved
process control.

2. Financial Performance Benefits: The integration of green supply chain initiatives is associated with improved financial
metrics including cost savings, increased profitability, and enhanced market competitiveness. These advantages stem
from operational efficiencies, access to new markets, and better compliance with evolving regulatory frameworks.

3. Role of Innovation: Green supply chain innovation acts as a critical mediator, reinforcing the translation of green practices
into measurable economic gains. Continuous innovation in eco-friendly technologies and processes sustains competitive
differentiation and long-term value creation.

4. Organizational Culture and Leadership: The effectiveness of GSCM practices is contingent upon a supportive
organizational culture and strong leadership commitment. Firms with embedded sustainability values and proactive
management achieve superior outcomes.

5. Strategic Implications: Organizations should strategically prioritize comprehensive green practices while fostering
innovation and cultivating sustainability-oriented leadership to maximize performance benefits. Policymakers can
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encourage adoption by implementing supportive regulations, offering incentives, and investing in capacity-building
initiatives.

6. Limitations and Future Research: While the study's scope and methodology ensure robust insights, limitations include
geographic concentration and reliance on self-reported data. Future studies could expand cross-industry comparisons,
incorporate longitudinal designs, and explore emerging areas such as digitalization in green supply chains.
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