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Abstract

The increasing environmental concerns, stringent regulations, and growing consumer awareness
have compelled firms to adopt sustainable practices across the globe. Green Supply Chain Management
(GSCM) integrates environmental thinking into supply chain processes, encompassing product design,
material sourcing, manufacturing, distribution, and end-of-life management. This study investigates the
adoption of GSCM practices in India, focusing on manufacturing and automobile sectors. Using a structured
questionnaire survey conducted among 250 managers from organizations across Delhi NCR, Pune, and
Bangalore, the study applies statistical tools such as factor analysis, regression, and ANOVA to examine the
relationship between GSCM practices and organizational performance. Results reveal that green
procurement, eco-friendly manufacturing, and reverse logistics significantly contribute to operational
efficiency, regulatory compliance, and brand reputation. However, cost implications and lack of technological
know-how remain major barriers. The findings emphasize the need for policy support, training, and
technology adoption to strengthen GSCM in India.
Keywords: Green supply chain management, sustainability, —environmental practices, Indian
manufacturing, reverse logistics, organizational performance.

Introduction

Green Supply Chain Management (GSCM) has emerged as a strategic approach to
balance environmental sustainability with organizational competitiveness. The concept integrates
eco-friendly practices into supply chain operations, from product design to disposal (Srivastava,
2007). With growing industrialization and urbanization, India faces significant challenges of
pollution, resource depletion, and waste management, making GSCM adoption both a necessity
and an opportunity (Zhu & Sarkis, 2004).

In the Indian context, GSCM is gaining momentum due to increasing awareness, strict
environmental regulations, and global supply chain pressures (Diabat & Govindan, 2011). For
instance, the automobile and FMCG sectors have increasingly adopted practices like green
procurement and waste minimization to align with sustainability goals (Gupta & Palsule-Desai,
2011).

Research highlights that GSCM practices enhance brand value, reduce costs, and
improve stakeholder satisfaction (Green et al., 2012; Zhu et al., 2013). However, barriers such as
lack of infrastructure, limited awareness, and high investment costs continue to hinder large-scale
implementation in developing economies like India (Muduli et al., 2013). This paper empirically
explores GSCM practices in India, assessing their impact on environmental and organizational
performance, while identifying barriers and enablers to successful implementation.

Literature Review
Green Supply Chain Concept

The GSCM framework emphasizes integrating environmental concerns into supply chain
processes to improve sustainability (Srivastava, 2007). Zhu and Sarkis (2004) highlighted that
GSCM practices include green purchasing, eco-design, green manufacturing, and reverse logistics.
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Drivers of GSCM

Regulatory  pressures
demand are key motivators in emerging economies
like India (Diabat & Govindan, 2011). Top
management commitment has also been identified
significant factor influencing successful
implementation (Seman et al., 2012).

Barriers to GSCM Adoption
Cost implications, lack of infrastructure, and
resistance to change are major challenges
(Mathiyazhagan et al., 2013). In the Indian context,
fragmented supply chains further hinder green

and customer

as a
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long-term benefits despite initial challenges (Garg
et al., 2015).
Research Methodology

Research Design: Empirical, descriptive, and
quantitative.

Sample: 150 supply chain professionals from
automobile, FMCG, and manufacturing firms
in Delhi, Mumbai, Pune, and Bengaluru.

Data Collection:
using a 5-point Likert scale.

Structured questionnaire

Statistical Tools: Factor analysis, correlation,
regression analysis (SPSS).

adoption (Sangwan, 2011). Hypotheses:
Performance Outcomes o HI: Regulatory pressures significantly
Studies have shown positive impacts of influence GSCM adoption in India.
GSCM on operational efficiency, waste reduction, o H2: GSCM adoption positively impacts
and brand reputation (Rao & Holt, 2005; Zhu et al., organizational performance.
2005). In India, enterprises adopting GSCM report
Analysis and Interpretation
Table 1: Descriptive Statistics of GSCM Adoption
Sector High Adoption (%) | Moderate Adoption (%) | Low Adoption (%)
Automobile 45 35 20
FMCG 40 38 22
Textile 32 40 28
Electronics 50 30 20
Interpretation: Electronics and automobile sectors lead in adoption, while textiles lag behind.
Table 2: Correlation between GSCM and Performance
Variables Environmental Performance | Financial Performance | Operational Efficiency
GSCM Practices 0.68** 0.55** 0.62**

(p<0.01)

Interpretation: Strong positive correlation exists between GSCM adoption and improved performance.

Table 3: Regression Analysis (Dependent Variable: Firm Performance)

Predictor (Independent Beta t- Sig.
Variable) B value
Green Procurement 0.35 4.21 | 0.001
Eco-design 0.28 3.76 | 0.002
Green Logistics 0.31 4.05 | 0.001
Waste Management 0.22 3.15 | 0.004

Interpretation: Green procurement and logistics have the highest impact on firm performance.

Table 4: Factor Analysis of GSCM Drivers

Factor Eigenvalue | % Variance Explained
Regulatory compliance 3.21 28.4%
Customer demand 2.45 22.1%
Top management support 2.02 18.7%
Technological capability 1.78 14.6%

Interpretation: Regulatory compliance emerged as the most influential factor, followed by customer demand.

Table 5: Regression Analysis of GSCM Adoption and Performance

Variable Beta t-value | Sig. (p)
GSCM Adoption 0.562 6.45 0.000%**
Organizational Performance | Dependent - -

Interpretation: GSCM adoption significantly improves organizational performance (p < 0.01).
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Findings

e Factor Analysis:

Regulatory compliance explained 28.4%
of the variance, followed by customer demand
(22.1%), top management support (18.7%), and
technological capability (14.6%). This indicates
that in India, regulations and customer
expectations are the most powerful
motivators of GSCM adoption, aligning with
Diabat & Govindan (2011) who found
regulatory compliance as a key driver in
emerging economies.

e  Correlation Analysis:

Correlation coefficients (0.68 with
environmental performance, 0.62 with
operational efficiency, and 0.55 with financial
performance) all significant at p <0.01, confirm
that firms adopting GSCM gain
multidimensional benefits. This is consistent
with Green et al. (2012) who demonstrated that
GSCM positively correlates with organizational
competitiveness.

¢ Regression Analysis:

Green procurement (3 = 0.35) and green
logistics (3 = 0.31) had the highest impact on
firm performance, followed by eco-design (3 =
0.28) and waste management (3 = 0.22). This
suggests that Indian firms derive the greatest
performance improvements from procurement
and logistics, reflecting their supply-chain-
heavy operations.

¢ ANOVA Results:

Significant F-value (p = 0.003) indicates
sectoral differences: the automobile and
electronics sectors show higher adoption of
GSCM practices compared to textiles. This
reflects global integration of auto-electronics
supply chains, where firms must meet
international environmental standards (e.g.,
ISO 14001 certification, EU compliance).

% Regulatory Compliance as a Primary Driver:
Consistent with Indian government initiatives
like the National Green Tribunal (NGT)
rulings and Corporate Social Responsibility
(CSR) requirements, regulatory compliance
remains the strongest driver.

< Sectoral Differences: The automobile and
electronics industries show higher GSCM
adoption due to export obligations and
international supply chain participation, while
textiles lag due to fragmented supply chain
structures and lower technological readiness.

< Barriers Identified: High implementation
costs, lack of technical expertise, and
fragmented logistics networks are the top
barriers. This resonates with Mathiyazhagan et
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al. (2013) and Muduli et al. (2013) who found
cost and behavioral resistance as significant
impediments in Indian industries.

Top Management
Organizations where leadership actively
promoted GSCM adoption reported better
results. This reinforces Dubey et al. (2015),
which highlighted leadership and institutional
pressure as key enablers.

» Performance Outcomes:

Environmental Performance: Reduction in

0
o

Commitment:

*

0
o

emissions, improved waste management, and
higher compliance rates.

e Operational Performance: Cost reduction,
efficiency gains in procurement and logistics,
leaner inventory.

e Financial Performance: Moderate
improvements; firms saw benefits in long-term
cost savings and enhanced brand value but
limited short-term profitability.

Conclusion

This study confirms that GSCM adoption

significantly enhances environmental, operational,

and reputational performance of Indian firms.

Regulatory compliance and customer expectations

are the most significant drivers, while cost,

technical know-how, and fragmented supply chains
act as barriers.
Policy Implications:

e The government should expand financial
incentives (tax benefits, subsidies) for green
procurement and eco-friendly technologies.

e Strengthen enforcement of environmental
regulations through compliance audits.

e Develop public-private partnerships to create
green infrastructure and reverse logistics
systems.

Managerial Implications:

e  Firms should prioritize green procurement and
logistics, as these yield the highest returns.

e Invest in training and capacity-building to
overcome the skills gap in GSCM adoption.

e Collaborate with suppliers and customers to
create integrated, sustainable value chains.
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