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ABSTRACT: This study examines reverse logistics and waste management as interconnected systems essential for
sustainable supply chains, analyzed across household, state, national, and global levels. At the state level, Tamil Nadu
is highlighted for its Material Recovery Facilities, EPR enforcement, and Tiruppur's Zero Liquid Discharge model,
while national policies include Solid Waste Management Rules and the Swachh Bharat Mission. A survey of 104
employees from six Coimbatore logistics companies revealed moderate implementation of reverse logistics practices
(mean = 3.313), with recycling ranked as the top pollution-reduction strategy. A strong positive correlation (r = 0.683)
was found between technology adoption—including IoT, Al, and ERP systems—and waste management performance.
The research concludes that coordinated investments in technology, organizational structure, and regulatory
enforcement are critical for India's circular economy transition, projected to yield USD 624 billion by 2050.
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L. INTRODUCTION

Reverse logistics and waste management have become essential components of sustainable supply chain systems in the
context of rapid industrialization, rising consumer demand, and growing environmental concerns. Traditionally,
logistics focused only on the forward movement of goods from producers to consumers. However, this linear model of
production and consumption has resulted in significant environmental challenges such as resource depletion, increasing
landfill waste, pollution of water bodies, and accumulation of plastic waste. As a response, modern supply chains are
gradually shifting toward circular models that emphasize the recovery, reuse, recycling, and regeneration of materials.
Reverse logistics plays a crucial role in this transition by enabling the movement of products and materials from the
point of consumption back to the point of origin for value recovery or proper disposal.

The integration of reverse logistics with waste management has gained increasing importance as organizations and
governments recognize the economic and environmental benefits of resource recovery. Reverse logistics involves
activities such as product returns, recycling, refurbishment, remanufacturing, and responsible disposal of end-of-life
products. Efficient reverse logistics systems not only reduce environmental damage but also generate economic value
by recovering usable materials and reducing the need for virgin resources. Similarly, modern waste management has
evolved from simple disposal practices to resource-oriented systems that prioritize waste reduction, reuse, recycling,
and energy recovery. These practices contribute to sustainable development by minimizing environmental impact while
improving resource efficiency.

At the domestic level, households act as the primary source of waste generation and the starting point of reverse
logistics activities. Consumer behavior plays a critical role in determining whether products are returned, repaired,
recycled, or discarded. Waste segregation at the household level significantly influences the efficiency of recycling
systems and the overall effectiveness of waste management processes. Additionally, the rapid expansion of e-
commerce has intensified product returns, creating new challenges for retailers in handling reverse flows of goods.
Informal recycling sectors, including waste pickers and small collectors, also contribute significantly to material
recovery by collecting recyclable materials from households and supplying them to recycling industries.
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At broader levels, reverse logistics and waste management systems are shaped by government policies, infrastructure
development, and international cooperation. State governments play a major role in implementing waste management
regulations, establishing recycling facilities, and coordinating with urban local bodies. At the national level, legislative
frameworks and programs promote waste segregation, recycling initiatives, and extended producer responsibility.
Globally, the growing waste crisis has led to international agreements and collaborative efforts aimed at regulating
hazardous waste movement and promoting circular economy practices. Together, these multi-level efforts demonstrate
that effective reverse logistics and waste management systems are essential for achieving sustainable resource
utilization, environmental protection, and long-term economic growth. David A. Haas , Frederic H. Murphy & etal.,
(2003) The literature presents DEA as a useful tool for managing complex reverse logistics systems. It helps evaluate
efficiency and cost in areas like waste management, where traditional methods are limited. Marisa P .de Brito &
Rommert Dekker (2004) Literature shows reverse logistics is now crucial as product returns rise across industries. Poor
return management leads to major losses, pushing firms to redesign supply chains. It’s become a key competitive
capability in today’s supply chains. Jessica Hanafi , Sami Kara & etal., (2008) Electronic waste management needs
tailored collection strategies due to population differences. This paper proposes a data-driven model to customize
recycling plans by location. It helps governments and companies optimize cost and environmental impact. Erika L.
Marsillac (2008) Similarities and integration - Green supply chain management (GSCM) and reverse logistics (RL)
share many goals—waste reduction, resource efficiency, regulatory compliance—and are increasingly studied together.
Research consistently shows RL contributes positively to environmental and economic sustainability, but social
dimensions are often neglected. Common barriers include policy gaps, lack of cross-partner collaboration, and limited
empirical studies in certain sectors. Finally, there is growing interest in closed-loop supply chains and circular economy
models that integrate GSCM + RL to achieve more holistic sustainability performance. W.H. Tsai & Shih Josh Hung
(2009) This study presents a two-stage model for managing electronic waste, helping producers select treatment
suppliers and plan recycling for profit. It highlights the importance of stable supplier rankings and shows how
environmental constraints can reduce harmful outputs. Bo Xing, Wen-Jing Gao (2010) Recent studies show that Al
techniques like machine learning and computer vision significantly improve reverse supply chain management by
enhancing return forecasting, automated sorting, and routing optimization. Al supports decision-making in reuse,
remanufacturing, and recycling, especially for electronics and e-waste. However, challenges remain in data quality,
model generalization, and integration across the reverse supply chain. Continued research is needed to develop holistic
Al solutions that maximize economic and environmental benefits under product take-back legislation. Joel R. Kinobe,
Girma Gebresenbet & etal., (2012) Rapid urban growth in developing countries zhas outpaced waste management, with
limited budgets and old equipment causing poor waste collection. Governments prioritize basic needs, leaving waste
services underfunded. This leads to serious environmental issues. The review examines how reverse logistics can
improve waste recovery and recycling.

III. METHODOLOGY

NEED FOR THE PRESENT STUDY

In recent years, rapid industrialization, urbanization, and the expansion of e-commerce have significantly increased the
volume of product returns and waste generation. Traditional supply chains mainly focus on the forward movement of
goods from manufacturers to consumers, while the management of returned products and waste has received
comparatively less attention. This has created environmental, economic, and operational challenges for organizations
and governments.

Reverse logistics plays a crucial role in addressing these challenges by enabling the efficient collection, transportation,
recycling, refurbishing, and disposal of returned or end-of-life products. Effective reverse logistics systems help
organizations reduce waste, recover valuable resources, lower operational costs, and improve sustainability practices.
At the same time, proper waste management ensures that materials are reused, recycled, or disposed of in an
environmentally responsible manner.

The growing global concern about environmental sustainability, resource scarcity, and circular economy practices has
increased the importance of integrating reverse logistics with waste management strategies. Organizations are now
focusing on optimizing return processes, improving recycling efficiency, and enhancing resource recovery to reduce
environmental impact and increase economic value.
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Therefore, this study is needed to examine how reverse logistics and waste management can be effectively
implemented to optimize product returns, recycling processes, and resource recovery. The findings of the study will
help businesses, policymakers, and stakeholders develop better strategies for sustainable supply chain management and
environmental protection.

IV. PROBLEM STATEMENT

In numerous sectors, the conventional linear supply chain model—centered mainly on production, distribution, and
consumption—frequently neglects the effective management of returns, surplus, or end-of-life items. Consequently,
important materials often find their way into landfills, and businesses encounter rising expenses linked to waste
management, environmental regulations, and missed recovery chances. Even with the increasing recognition of
sustainability and circular economy concepts, numerous companies still do not have cohesive strategies to handle
reverse logistics and waste in a manner that enhances value recovery and reduces environmental harm. Consequently,
the main issue exists in the absence of optimization and integration between reverse logistics and waste management
systems. In the absence of efficient frameworks, technologies, and policies, organizations cannot completely leverage
the economic and environmental advantages of product returns, recycling, and resource recovery. This research aims to
tackle this issue by investigating ways to enhance, link, and synchronize these systems with sustainability objectives.

Objectives of the Study

1. To investigate the current state of reverse logistics and waste management practices.

2. To evaluate the environmental and economic impacts of different waste management strategies.
3. To investigate the role of technology in improving reverse logistics and waste management.

SAMPLING METHOD AND SIZE

The study population includes employees from six logistics companies in Coimbatore district, such as logistics
managers, warchouse supervisors, sustainability officers, procurement managers, waste management representatives,
and 3PL service providers. The sample focuses on analyzing return optimization, recycling efficiency, resource
recovery, and their operational, environmental, and economic impacts. Data were analyzed using percentage analysis to
understand respondent profiles, Pearson correlation to examine the relationship between technology adoption and waste
management performance, and the ranking method to prioritize key factors influencing reverse logistics. Statistical
analysis was conducted using IBM SPSS Statistics and Microsoft Excel, where Excel supported data entry and
tabulation, while SPSS was used for advanced statistical analysis and interpretation.

Primary Data

Primary data was collected directly from online shoppers in Coimbatore district using a structured questionnaire. The
questionnaire covers demographic information, usage patterns, preferences, and satisfaction levels related to online
sales promotions.

Secondary Data
Secondary data was gathered from research articles, journals, reports, websites, and other published sources to
understand existing research findings and identify gaps.

IV. RESULTS AND DISCUSSION

Table 1. Demographic Profile of the Respondents

SN. AGE GROUP FREQUENCY | PERCENTAGE

1 Below 20 1 0.961538462%

2 20-25 31 29.80769231%

3 25-30 40 38.46153846%

4 Above 30 32 30.76923077%
Total 104 100%
GENDER FREQUENCY | PERCENTAGE

1 Male 33 31.73076923%

IJMRSET © 2026 | AnISO 9001:2008 Certified Journal

1672




©2026 IJMRSET | Volume 9, Issue 3, March 2026| DOI:10.15680/IJMRSET.2026.0903065

IBOVHY LY EPAREE | www.ijmrset.com | Impact Factor: 8.206] ESTD Year: 2018|

International Journal of Multidisciplinary Research in
Science, Engineering and Technology (IJMRSET)

(A Monthly, Peer Reviewed, Refereed, Scholarly Indexed, Open Access Journal)

2 Female 45 43.26923077%

3 Prefer not to say 26 25%

Total 104 100.00%
EDUCATION FREQUENCY | PERCENTAGE

1 Diplamo 19 18.26923077%

2 Undergraduate 33 31.73076923%

3 Postgraduate 26 25%

4 Above pg 26 25%

Total 104 100.00%
ORGANIZATION SECTOR FREQUENCY | PERCENTAGE

1 Transportation & logistics 19 18.26923077%

2 It / software 29 27.88461538%

3 Manufacturing 15 14.42307692%

4 Retail 30 28.84615385%

5 Other 11 10.57692308%
Total 104 100.00%
SALARY FREQUENCY | PERCENTAGE

1 5000 - 15000 13 12.5%

2 15000 - 30000 14 13.46153846%

3 30000 - 45000 3 37.5%

4 Above 45000 39 36.53846154%
Total 104 100.00%

Source: Primary data

From the above table Out of the 104 respondents surveyed, most are young adults aged between 25 to 30, showing that
the study mainly reflects the views of the young adults. There is a higher participation of men compared to women. A
huge number of respondents earn above Rs. 45,000, which is comprehensible since countless of them are students and
private sector employees. The most of the respondents have completed a Bachelor’s degree, signifying that the group is
fairly well educated. In terms of organization sector, more than 28% of the respondents are retail.

TABLE 2: CENTRAL TENDENCY AND DISPERSION ANALYSIS OF CURRENT STATE OF REVERSE
LOGISTICS AND WASTE MANAGEMENT PRACTICES.

Questions N Mean Median Mode Std. Deviation Variance

Monitoring return rates 104 3.385 4 4 0.948 0.899
Formal return processes 104 3.317 3 3 0.938 0.879
Categorizing returned products 104 3.24 3 3 0.93 0.864
Tracking return costs 104 3.317 3 3 1.054 1.112
Compliance with regulations 104 3.231 3 3 1.09 1.189
Measuring environmental impact 104 3.279 3 3 1.242 1.543
Supplier/retailer collaboration 104 3.375 4 4 1.224 1.499
Technology use in RL 102 3.235 3 3 1.101 1.211
Dedicated RL staff/dept 104 3.173 3 4 1.218 1.484
Customer satisfaction assessment 104 3.577 35 3 0.982 0.965

102 3.313 1.08
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Descriptive statistics for 104 respondents show an overall mean score of 3.313, indicating a moderate level of reverse
logistics implementation in organizations.Customer satisfaction assessment has the highest mean (3.577), followed
by Monitoring return rates (3.385) and Supplier/retailer collaboration (3.375), showing moderate adoption of these
practices. In contrast, Dedicated reverse logistics staff/department (3.173) and Compliance with regulations
(3.231) have lower mean values, indicating areas that require improvement.

The median (3—4) and mode (3) suggest that most respondents selected “Neutral” or “Agree.” Standard deviation
values (0.93—1.24) indicate moderate variation in responses, with greater variability in Measuring environmental
impact and Supplier/retailer collaboration, while Monitoring return rates shows more consistent responses.Overall,
reverse logistics practices are moderately implemented, and strengthening technology integration, organizational
structure, and environmental monitoring can further improve waste management performance.

TABLE 3 : RANKING ANALYSIS OF ENVIRONMENTAL AND ECONOMIC IMPACTS

Questions N MEAN RANK
Recycling reduces pollution 100 3.5 1
Waste cost savings 100 3.471153846 2
Environmental measurement 100 3.25 7
Resource recovery 100 3 471153846 2
Waste — financial performance 100 3.365384615 5
Sustainable strategies — efficiency 100 3.298076923 5
Waste segregation — cost reduction 100 3.471153846 2
Regulatory compliance 100 3.240384615 8
Eco-friendly prioritization 100 3.269230769 6
Resource recovery — strategic 100 3.384615385 4

The ranking analysis shows the relative importance of factors influencing reverse logistics and waste
management. Recycling reduces pollution ranked first with the highest mean score (3.5), indicating strong recognition
of recycling in reducing environmental pollution.Waste cost savings, Resource recovery, and Waste segregation
leading to cost reduction share the second rank (3.47), reflecting equal importance given to cost efficiency, resource
recovery, and proper waste segregation.Resource recovery contributing to strategic advantage ranked fourth
(3.38). Waste management improving financial performance and Sustainable strategies improving efficiency share the
fifth rank, indicating moderate agreement on their role in improving organizational performance.

Eco-friendly prioritization ranked sixth, while Environmental measurement and Regulatory compliance ranked seventh
and eighth, showing comparatively lower emphasis.Overall, the results indicate that recycling and cost-related benefits
are viewed as the most important aspects, while compliance and environmental measurement receive relatively less
priority in reverse logistics and waste management practices.

TABLE 4 : CORRELATION ANALYSIS OF TECHNOLOGY ADOPTION AND ENVIRONMENTAL

PERFORMANCE.
Correlations
Technology Score Wates Management Score
Technology Scor | Pearson Correlation 1 0.683
) Sig. (2-tailed) 0
N 104 104
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Wates Managem | Pearson Correlation 0.683 1
ent_Score . .

Sig. (2-tailed) 0

N 104 104
Correlation is significant at the 0.01 level (2-tailed).

The Pearson correlation coefficient between Technology Score and Waste Management Scoreist = 0.683 with a
significance value (p-value) of 0.000 based on 104 respondents.The correlation value of 0.683 indicates a strong
positive relationship between technology adoption and waste management performance. This means that as the level of
technology adoption increases, the efficiency and effectiveness of waste management and reverse logistics practices
also improve.

The significance value (p = 0.000) is less than 0.01, which indicates that the relationship is statistically significant at the
1% level of significance. Therefore, the null hypothesis (Ho) stating that there is no significant relationship between
technology adoption and waste management performance is rejected, and the alternative hypothesis (Hi) is
accepted.This result clearly suggests that technology plays a crucial role in enhancing reverse logistics efficiency, waste
reduction, and overall environmental performance among the selected respondents.

V. CONCLUSION

The present study examined reverse logistics and waste management practices with emphasis on technology adoption
and environmental performance. The findings show that reverse logistics practices are implemented at a moderate level
in organizations. Customer satisfaction assessment and return monitoring are relatively well established, while
structural support such as dedicated reverse logistics departments requires improvement. Ranking analysis indicates
that environmental protection through recycling and cost-saving measures are perceived as the most important benefits
of reverse logistics. However, greater attention is needed for regulatory compliance and environmental performance
measurement. Correlation analysis revealed a strong and statistically significant positive relationship between
technology adoption and waste management performance, highlighting the importance of digital technologies in
improving efficiency and sustainability in reverse logistics systems. Overall, the study concludes that strengthening
technological infrastructure, formalizing reverse logistics structures, and improving environmental monitoring can
significantly enhance waste management efficiency and sustainability performance.
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