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ABSTRACT

Objective - Firms embrace green supply chain management (GSCM) practices to minimize the environmental
repercussions of their operations. The food processing industry is one of the largest industries globally, engendering
massive waste and emitting greenhouse gases, raising environmental concerns. GSCM has recently gained momentum
in developing countries like India due to increasing environmental issues. This exploratory study examines the GSCM
practices adopted by Indian food processing firms and investigates their impact on sustainable performance.
Methodology/Technique - This study has employed a case study methodology to fulfill the research objectives. Two
food processing firms operating in Goa were selected for this purpose. The case study involved semi-structured
interviews with supply chain professionals from both firms.

Findings — Various GSCM practices identified in the literature are observable within the case study. The results
highlight the importance of GSCM practices for attaining sustainability. Findings reveal and reinforce that adopting
GSCM practices improves the firms' sustainable performance.

Novelty - This article is one of the earliest studies on GSCM in the food processing industry in the Indian context. The
research outcomes provide an overview to managers of the food processing firms regarding GSCM practices, their
execution, and sustainable performance.
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1. Introduction

Due to the deterioration of environmental quality and depletion of natural resources, it has become
mandatory for firms to focus on the environmental aspect apart from the economic perspective of doing
business. Owing to these pressing challenges and factors like community pressures, regulatory requirements,
and globalization, firms had to re-evaluate their goals to satisfy all business stakeholders.

Paper Info: Revised: October 12, 2022
Accepted: December 31, 2022
*Corresponding author: A V S Durgaprasad
E-mail: p2019003 1 @goa.bits-pilani.ac.in
Affiliation: Birla Institute of Technology and Science, Pilani, Goa Campus, Zuarinagar, 403726, Goa, India

ISSN 2636-9168, e-ISSN 0128-2603 © 2022 Global Academy of Training & Research (GATR) Enterprise. All rights reserved.


https://doi.org/10.35609/jmmr.2022.7.4(1)
mailto:p20190031@goa.bits-pilani.ac.in
https://doi.org/10.35609/jmmr.2022.7.4(1)

AV S Durgaprasad and Ch V'V SN V Prasad

In the modern era, the government and non-governmental organizations are stringently monitoring the
functioning of a firm's responsibility towards sustainability. Balancing economic, social, and environmental
performance is termed sustainability (Elkington, 1998). Green supply chain management (GSCM) is coined
as a firm's efforts to reduce environmental impact by balancing economic performance. GSCM incorporates
the environmental aspect in traditional supply chain management (Srivastava, 2007). Many researchers have
discussed the importance of GSCM practices, which significantly impacted sustainable performance (Habib
et al., 2020) (Cankaya & Sezen, 2019) (Zaid et al., 2018). Nonetheless, the influence of GSCM practices on
economic performance is inconclusive, contemplating the need for additional research (Khan & Qianli,
2017). GSCM practices and economic performance are not directly related (Zhu et al., 2013).

The Indian food processing industry is registering massive growth. The annual survey of industries 2018-
19 revealed that the total output in the food processing sector was approximately $179.9 billion. With close
to a 1.3 billion consumer base, the industry is anticipated to reach $535 billion by 2025-26 in India (IBEF,
2020). Processed foods in India are expected to double their output by 2030 (McKinsey, 2013). The Indian
food processing industry faces challenges like food loss and wastage, emissions, and lack of food safety and
quality (Dharni & Sharma, 2015) (Gardas et al., 2018). Nearly forty percent of the food is wasted in India at
the post-harvest and processing stage (FAO, 2017). Food wastage in India ranges from 0.8 percent in dairy to
eighteen percent in horticulture (Hyder & Bhargava, 2016). In India, nearly fourteen percent of emissions
are due to transportation, negatively impacting people's well-being (Godinho, C., & Coetzee, 2020). By
2030, the demand for food is supposed to be increased by fifty percent universally, which leads to more
usage of natural resources for production and transportation, raising environmental concerns (Bruinsma,
2017). (Ali et al., 2017) suggested that incorporating GSCM has led to waste reduction, emission reduction,
and improved revenues. Firms have ascertained the significance of adopting GSCM to overcome formerly
described challenges (Maaz et al., 2021). By greening their supply chains, firms reduce their adverse
environmental effects and improve their overall sustainability (Mitra & Datta, 2014). Though GSCM is not a
new phenomenon, its implementation, particularly in the Indian context, is still nascent. Despite many
challenges in the food processing industry, there is a shortage of studies in the GSCM context. Also, as stated
earlier, the nexus between GSCM practices and economic performance is unclear. These factors motivate a
study on GSCM in the Indian food processing sector to augment the present-day research in GSCM. This
study explores the GSCM practices adopted by Indian food processing firms and examines the impact of
GSCM practices on the sustainable performance of the firm.

The remaining article is structured as follows: Section 2 outlines the literature on GSCM practices. Section
3 establishes the conceptual framework. Section 4 unveils the methodology used in the study. Section 5
highlights the analysis of the case. The discussion, conclusion, and limitations are demonstrated in Section 6.

2. Literature Review

GSCM is a multifaceted notion that originates from environment-friendly practices in supply chain
management (Eltayeb et al., 2011). GSCM is a step towards reducing the adverse environmental impact.
GSCM practices are not well-defined in the literature (Balon, 2020). Restricting waste generated during
production and preventing the effluents is the objective of GSCM (Sharma et al., 2017). In addition to
performance improvements, GSCM has become a strategy to gain a competitive advantage over rival firms.
(Rao & Holt, 2005). The execution of environmental-related practices is increasing in the food business firms
(Ledn-Bravo et al., 2017). Table 1 represents the eight GSCM practices that are relevant to the context of this
research. Internal Environmental Management (IEM) involves activities of top-level management in support
of GSCM and sustainability as an organizational strategy (Sharma et al., 2017) It includes environmental-
related certifications and auditing. Eco-design involves products made of lesser environmentally harmful
materials (Maaz et al., 2021). By implementing eco-design, firms design products free from toxic materials.
Firms can reduce a substantial part of the environmental impact in the eco-design phase.
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Table 1. GSCM practices

GSCM Practices Authors

Internal ~ Environmental | 0,000 et al., 2017; Sharma et al., 2017; Zhu & Sarkis, 2004)

Management

Eco-design (Ali et al., 2016); Vijayvargy et al., 2017; Maaz et al., 2021;Zhu & Sarkis, 2004)
Green Purchasing (Maaz et al., 2021; Vijayvargy et al., 2017)

Green Production (Sharma et al., 2017; Qin et al., 2021; Zaid et al., 2018)

Green Packaging (Maaz et al., 2021; Pinto, 2020; Qin et al., 2021)

Green Distribution (Maaz et al., 2021;Vijayvargy et al., 2017; Zhu & Sarkis, 2004)

Reverse Logistics (Maaz et al., 2021; Pinto, 2020; Sharma et al., 2017).

EEZE;?;EWM (Yildiz Cankaya and Sezen, 2019)

Green purchasing refers to considering environmental criteria in purchasing decisions (Zhu & Sarkis,
2004). It is crucial for firms to source products from environmentally responsible suppliers to become truly
sustainable. Green Production is a method designed to eliminate waste and reduce emissions in the
production process by utilizing minimal resources (Sharma et al., 2017). Green packaging refers to the
actions that facilitate eco-friendly packaging (Pinto, 2020). It involves simple bio-degradable packaging and
eliminating excessive materials used for packaging. Green distribution is related to activities that reduce
environmental impacts and wastage during shipment (Maaz et al., 2021). Reverse logistics emphasizes eco-
friendly end-life management of a product post its usage (Maaz et al., 2021). It includes activities such as
reprocessing, reusing, and recycling. Environmental education is to teach and train employees regarding
sustainability (Cankaya & Sezen, 2019). (Ali et al., 2017) stated that small and medium enterprises (SMEs)
in the food sector lag behind large firms in adopting and implementing GSCM due to limited resources and a
lack of understanding of GSCM practices.(Vijayvargy et al., 2017) and (Mitra & Datta, 2014) also had
similar conclusions regarding the firm size and adoption of GSCM practices. Mohanty & Prakash (2014), in
their study of Indian manufacturing industries, stated that firms adopted GSCM due to the pressure from
external stakeholders and called for more profound research on GSCM in India. Organizational values, top
management commitment, brand image, and regulatory and competitive pressure are major drivers, whereas
inadequate budget and lack of knowledge are the barriers to adopting GSCM (Mitra & Datta, 2014) (Rashid,
2019) (Sharma & Bhardwaj, 2015).

GSCM practices significantly impact three dimensions of sustainable performance (Habib et al., 2020)
(Cankaya & Sezen, 2019) (Zaid et al., 2018). GSCM practices improved environmental performance in the
Indian manufacturing industries (Vijayvargy et al., 2017). GSCM practices decreased emissions and resource
consumption, enhancing environmental performance (Eltayeb et al., 2011) (Zhu & Sarkis, 2004) According
to (Sinha & Anand, 2017), GSCM eliminates wastage and improves revenue. Due to the reduction in
emissions and decreased usage of harmful substances in the production process, employees feel safe to work,
leading to better social performance (Lee et al., 2012). Reduced emissions and wastage have lesser
environmental risks resulting in a better brand image and enhanced social performance (Foo et al., 2018)
(Zailani et al., 2012). GSCM practices positively impact organizational performance(Ali et al., 2017) (N.
Kumar et al., 2019). (Maaz et al., 2021), in their study on Indian food processing firms, found that GSCM
practices significantly impact organizational performance and employee job satisfaction. (Qin et al., 2021)
revealed that GSCM practices significantly increase organizational performance in the food supply chain. (A.
Kumar et al., 2014) demonstrated that firms curtailed their expenses and wastage by embracing GSCM.
Literature exposed some contrary outcomes concerning the GSCM and economic performance linkage.
(Pinto, 2020) demonstrated that the connection between GSCM practices and economic performance is
negative due to the high investment costs, particularly for SMEs. GSCM practices positively impact
environmental performance but not financial performance (Choi & Hwang, 2015). (Yu et al., 2020) added
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that GSCM practices generate a financial burden and slash operational performance. These indecisive results
in the above studies recommend further examination of the nexus between GSCM practices and performance.
Also, GSCM literature presents limited evidence of research in the Indian context. However, this study
addresses the gap by studying GSCM from the food processing industry perspective in the Indian context and
their impact on three dimensions of sustainable performance.

3. Conceptual framework

Figure 1 Conceptual framework

Economic

Performance

GSCM Environmental

Practices Performance

Social

Performance

Sustainable Performance
Figure 1 depicts the conceptual framework based on the literature review. This framework is proposed to
examine the relationship between GSCM practices and the three facets of sustainable performance in the
Indian food processing industries.

4. Research Methodology

This study has adopted an exploratory case study approach to gain insights and understand GSCM
practices to fulfill research purposes. The case study method is the most appropriate to explore a specific
practice, its implementation, and its outcomes. The criteria for selecting the firms were: Operating in the food
processing industry, being located in Goa, adopting GSCM practices, and the size of the firm (one SME &
one large-scale firm). The objectives of the study were communicated to the respondents. For exploratory
research, semi-structured interviews are the most suitable (Robert K Yin, 2011). Questions are not
standardized in a semi-structured interview. Interviewees are free to express their opinion and understanding
on a specific topic (King, 2004). The case study protocol set by (R. K Yin, 2017) was followed to improve
the reliability of the study. Multiple respondents were chosen from each firm to increase reliability. Fourteen
semi-structured interviews were conducted with managers of both firms. Procurement manager, supply chain
manager, quality manager, operations manager, general manager, etc., were the designations of the
respondents in the study. Interviews were conducted on-site. Firm names were made anonymous to avoid
biases and improve interviewees' openness. Alongside interviews, information from secondary sources like
annual reports and news articles was also swotted to provide more valuable information and strengthen the
study's results. Firm A is an SME operating in Goa since 2002, dealing in nutritional products and beverages.
Established in 1959, firm B is a large-scale entity with packaged food as its main product. Table 2 shows the
profile of the firms used in the study.
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Table 2. Profile of the firms.

Firm A Firm B

Year of establishment 2002 1959

Products Nutritional products, | Packaged food and
specialty beverages beverages

Number of employees 90 500

Annual Turnover 18 crores 14000 crores

Plant location Goa Goa

Size SME Large scale firm

Number of Respondents Four Ten

5. Case analysis

This section presents the findings of two cases (Firm A and Firm B) concerning adopting GSCM practices
and sustainable performance outcomes.

5.1 IEM

Firm A is certified with ISO 9001:2015 quality management certification and good manufacturing
practices (GMP), which ensures quality and safe food products. It is also equipped with ISO 22001 food
safety management standard, which guarantees food safety and establishes good safety and health practices
in the workplace. In addition to ISO 9001:2015 and GMP, firm B is certified with ISO 14001 (environmental
management certification) and ISO 45001 (occupational health and safety management systems), which
reduce the firm's environmental impact and provide a safe and healthy workplace for employees,
respectively. The senior leadership of both firms is committed to sustainability. Firms A & B have cross-
functional teams for information sharing (regarding demand forecast, production plans, and inventory levels),
process, and product design. IEM has improved sales, enhanced profits, reduced the overall environmental
impact of the firm, and contributed to stakeholder welfare.

5.2 Eco Design

Firm A designs products independently in its research lab and has collaborated with the Indian Institute of
Technology, Bombay, for research and development (R&D). The products do not contain any toxic
substances harmful to human consumption. All products of firm A are natural and do not have artificial
colors or flavors. Firm B has a good R&D network throughout India. They have eight R&D labs in India
where they design and test the products before rolling them out to the market. Few of their products contain
artificial colors and flavors. But all their products are safe for consumption. The products of firms A & B are
designed for recycling. Eco-design led to reduced energy and water usage, reduced emissions, and reduced
consumption of hazardous materials.

5.3 Green Purchasing

Firm A follows a purchasing practice known as a certificate of analysis, where they ask for supplier
information, material information, and evidence of conformance. The firm gives the raw material
specifications to its suppliers. A thorough quality check is done to check the features like color, taste, density,
etc. All the products sourced are non-hazardous. Firm A focuses more on quality and safety parameters for
procurement and does not have defined environmental criteria set for the suppliers. Whereas firm B has
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responsible sourcing standards, all suppliers must conform to that standard. Firm B audits its suppliers, and in
case of non-compliance, action is taken against the supplier to rectify the problem. Depending on the
magnitude of the non-compliance, it may lead to business termination with the supplier. A few environment-
related criteria set by the firm to the suppliers are the ban on single-use plastic for packaging, only legally
approved chemicals shall be used in operations, and minimizing the usage of hazardous substances. Both
firms prefer to procure from local suppliers to reduce the emissions generated during transportation. Green
purchasing practices led to a reduction in the utilization of toxic materials and emissions.

5.4 Green Production

Both firms implement several green production practices to reduce food waste and emissions generated in
the production process. Firm A claims zero food wastage in its production process. They implement make-to-
order production techniques to combat food wastage. The food waste in the production process is recycled
and reused, leading to a zero-food wastage. No emission control system is in place to track and reduce
emissions. Firm B has replaced heavy oil with natural gas in production, reducing greenhouse gas emissions.
Further, adding solar energy capacities and using green fuel in boilers for production has reduced GHG
emissions. Green production has reduced water usage, energy usage, food and water wastage, and energy
consumption costs, leading to a safer and healthier workplace for employees and creating a good work
environment.

5.5 Green Packaging

Firm A designs its in-house premium packaging for its final products, which are eco-friendly, reusable,
and recyclable. Aluminum liner is used for packaging some of its products, which helps to increase the shelf
life of those products. Firm B uses recycled paper and board for packaging a few of its products. Plastic
straws were replaced with paper straws in the year 2018. The packaging is recovered, reused, and recycled.
The firm uses mono-material packaging, which means the material is made of just one material and can be
easily recycled. Green packaging has reduced ecological impacts, reduced consumption of hazardous
materials, and improved sales.

5.6 Green Distribution

Firm A has not emphasized green distribution. It has outsourced distribution to third-party logistics. The
cost strategy is deployed here. The logistics provider with the cheapest cost is selected for the distribution of
products. The firm is open to collaborative transportation and is planning to implement it. Firm B uses multi-
modal transit (i.e., railways, roadways, and waterways) to reduce emissions. They initiated four inland
waterways in 2021. Bigger vehicles are used for transportation to increase payload utilization. Payload
utilization refers to the revenue generated through shipping cargo. They have optimized vehicle fill rate,
defined as the ratio of actual capacity used to total available capacity. Green distribution reduced emissions
and energy usage and increased the return on investment.

5.7 Reverse Logistics

Firm A has collaborated with the Goa waste management corporation to recover and recycle the non-food
wastage, primarily the packaging waste of the firm. All the packaging products of firm B are plastic neutral,
meaning the amount of plastic used for packaging is offset by collecting the same amount of plastic from
waste. Both firms deployed reverse logistics throughout their operations. Reverse logistics reduced the
environmental impact as firms took care of post-consumer plastic waste.
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5.8 Environmental Education

Firm A trains all its employees regarding sustainability and safety. Employees of firm A participate in
various environmental seminars in the food business sector. They also conduct a few environmental
awareness programs. Firm B has mandatory training sessions for all the employees (full-time & contractual).
The training sessions are conducted in English and Hindi. Handbooks and videos of the training are
distributed to all the employees. Environmental education enhanced employees' knowledge and skills and
boosted their job satisfaction. Firm A is unable to implement a few of the GSCM practices, whereas firm B
has implemented all the GSCM practices. This can be attributed to the firm size, as firm A, an SME, does not
have adequate capital and resources compared to firm B, a large-scale firm. The procurement manager of
firm A asserted that the primary goal of their firm is to perform well in the economic aspect so that the profits
generated can be used as an investment to implement GSCM practices. Most of the supply chain
professionals of firm A uttered that it is highly unrealistic for an SME to implement all the GSCM practices
totally due to limited capital, operations, and resources. Both firms agreed that IEM, particularly support
from top management, is vital for the effective execution of GSCM practices.

5.9 Sustainable Performance

Economic performance was judged in terms of the cost of materials purchased, the cost of energy
consumption, return on investment, earnings per share, sales growth, and profit growth. It was observed that
GSCM led to improvements in economic performance in terms of the cost of energy consumption, return on
investment, earnings per share, sales growth, and profit growth in both firms. No significant improvement
was noticed in the cost of materials purchased. Environmental performance was judged in terms of food
wastage, greenhouse gas emissions, consumption of toxic materials, energy usage, water usage, and water
wastage. It was observed in firm A that GSCM enhanced environmental performance in terms of food
wastage, consumption of toxic materials, energy usage, water usage, and water wastage. There was no system
for tracing greenhouse gas emissions. Whereas in firm B, GSCM improved all dimensions of environmental
performance. Social performance was judged in terms of employee job satisfaction, employee health and
safety, employee knowledge and skill, overall stakeholder welfare, work environment, and reduction in
environmental impact on the general public. It was observed that GSCM led to social performance
improvement in all dimensions for both firms.

6. Discussion and Conclusion

The contribution of this study was to explore various GSCM practices adopted by food processing firms in
India and discuss how GSCM practices enhance the sustainable performance of the firm. Based on the case
study results, it was found that adopting GSCM practices positively influences three dimensions of
sustainable performance. The findings of the research support the framework depicted in Figure 1. Both firms
have shown improvement in economic performance in terms of energy consumption costs, return on
investment, earnings per share, sales growth, and profit growth. The cost of materials purchased has
increased because of the rise in raw material prices, and practices like eco-design and green purchasing
increased the cost of procurement. Firm B improved its environmental performance with respect to food
wastage, greenhouse gas emissions, consumption of toxic materials, energy usage, water usage, and water
wastage. However, firm A had difficulties measuring and tracking emissions; hence the support for this was
unavailable. Both firms have shown improvement in social performance concerning employee job
satisfaction, employee health and safety, employee knowledge and skill, overall stakeholder welfare, work
environment, and reduction in environmental impact on the general public. The study's outcomes reaffirm the
results of (Habib et al., 2020) (Maaz et al., 2021). This work adds to the contemporary discussion in the
literature on GSCM practices. The outcomes of this research help the managers to develop a structure
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concerning the effective execution of GSCM practices in their organizations, which could impact their
sustainability. Findings stressed that firm size is crucial in implementing GSCM practices. SMEs lack capital,
unlike large-scale firms, to invest in resources for employing GSCM practices. The outcomes of this research
are aligned with prior studies (Pinto, 2020) (Vijayvargy et al., 2017), where the authors asserted that the size
of the firm is an important aspect as firms need to invest in GSCM practices to increase environmental
performance and comply with the environmental legislation. SME managers should prioritize economic
performance over other performance measures, as the profits earned can be utilized in building an ecosystem
for GSCM practices in the long run. Organizations must consider adopting GSCM practices as a long-term
strategy to create a good reputation. GSCM practices like setting up environmental criteria for suppliers and
holding awareness seminars with supply chain partners generate pressure on them to adopt GSCM practices.
Therefore, GSCM practices can spread along the supply chain to make all the firms more efficient. This
research gives insight to food supply chain managers regarding the different elements of GSCM. Though this
research provides an understanding of GSCM practices and their adoption in the Indian food processing
sector, several upcoming research prospects may well be initiated based on the discussion illustrated in the
paper. This study examined two firms, which may not be adequate to generalize the conclusions; other
methodologies like survey design could be used in forthcoming studies to understand GSCM practices and
their sustainable performance outcomes in a better way.
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