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Abstract—The efficient management of waste is of vital
importance in the growing logistics industry. The paper
focuses on the application and effectiveness of waste
minimization systems in the warehousing operations of
Delhivery. Delhivery is one of India’s leading supply
chain and logistics companies that manages massive
volumes of waste materials such as packaging materials
and damaged goods during its warehouse operations.
The paper focuses on the existing waste management
systems and identifies areas of inefficiencies and
systematic approaches adopted for reducing, reusing,
and recycling of waste materials in its operations. The
findings of the paper suggest that a structured approach
of integrating technology and implementing systematic
approaches in waste management is effective in reducing
waste materials in warehouse operations. The
application of such approaches is evident in the
operations of Delhivery as it has implemented
technology-based inventory management systems and
introduced incentive-based training programs for its
employees. The introduction of such systems is effective
in reducing waste materials and increasing employee
engagement in sustainable operations. The paper
suggests that implementing an integrated approach of
waste minimization systems is effective in improving
sustainability and reducing waste materials in warehouse
operations. The paper also suggests that such approaches
are effective in improving.

I. INTRODUCTION

Logistics plays a vital role in modern supply chains by
ensuring the efficient movement, storage, and
distribution of goods from the point of origin to the
final customer. In a rapidly expanding e-commerce
and distribution environment, logistics operations
must focus not only on speed and cost efficiency, but
also on environmental sustainability.
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Delhivery is one of India’s leading integrated logistics
and supply-chain service providers, operating a large
network of warehouses, fulfillment centers, and
transportation hubs across the country. With the
increasing scale of warehouse operations, significant
amounts of waste are generated in the form of
packaging materials, damaged goods, plastic wraps,
cartons, and operational by-products.

Waste Minimize Program (also referred to as waste
reduction program) — Delhivery adopts waste
minimize methodology in order to reduce the amount
of waste generated through sourcing and creation of
waste as well as assist with materials reuse/recycling
and proper disposal of waste.

Systems available to achieve overall waste minimize
goals include: improved inventory control; optimised
end user packaging; and, separating waste at the
warehouse level. Other primary systems include:
vendor take-back programs and employee awareness
of waste minimize procedures.

Implementation of successful waste minimize
Program is critical for Delhivery to achieve reduced
costs and to meet environmental responsibility and
sustainability needs.

Implementation of practices that will prevent
generation of waste from daily operations will result
in more effective use of resources and decreased
impact of Delhivery on the environment.
Implementation of waste minimize systems will
position Delhivery as a responsible and sustainable
logistics provider.
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II. REVIEW OF LITERATURE

Indian E-Commerce Logistics Growth and
Dominance: - Research Highlights the Explosive
Growth of E-Commerce Courier Services in India,
with Giants Such as Delhivery Holding a Large Share
of The Market. The Aggressive Scale-Up of These
Companies Inevitably Leads to an Increase in The
Challenges of Managing Waste.

Specific Operational Challenges in Indian 3pls: -
Empirical Evidence Indicates That Indian 3pls,
Compared to Their Counterparts in North America,
Lack Global Scope & Depth in Service Offerings;
Also, Indian 3pls Face Challenges Such as Lack of
Infra Support, Documentation Issues, & Lack of
Talent Management. Both Infra & Talent Issues
Directly Impact Operational Inefficiencies & Waste
Generation.

Delhivery Tech-Driven Strategy for Efficiency: -The
Various Case Studies On Delhivery Emphasize Its
Early Start on Tech as One of Its Key Competencies;
This Focus on Tech Is Primarily Directed Towards
Operational Efficiency (E.G., Faster TAT & Cost
Leadership) - A Pre-requisite Towards Operational
Waste Generation Minimization.

Data Inefficiency as A Source of Waste in Delhivery: -
Individual Case Studies of Delhivery Data Problems
Show That Dealing with Huge Quantities of Data
Pertaining to Shipment and Warehousing Required the
Manual Compilation of Data, Resulting in Huge Data
Inefficiencies. This Is Known as Process Waste in the
Context of Lean Management.

WMS And Reduction of Operational Waste: -
Warehouse Management Systems Are the Technology
Platform of Modern Logistics. They Make Significant
Contributions to Lean Management by Ensuring
Maximum Use of Storage Space and Travel Paths.
This Is Similar to the Lean Principle of Eliminating
Operational Waste.

WMS For Reduction of Material Waste and Loss: -The
Technology Used in WMS Helps Reduce Material and
Product Waste by Enabling Real-Time Visibility of
Inventories and Implementing Systems to Identify
Date-Limited Products.
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Artificial Intelligence (Al) & Predictive Analytics: -
More Advanced Technologies Such as Al & ML Are
Employed for Demand Forecasting & Route
Optimization. This Helps Reduce Inventory Waste.
Automation & Process Efficiency Impact: -
Automation of Warehousing by Robotics & AGVs Has
Been Proven to Enhance Efficiency & Precision. This
Helps Reduce Process Waste Caused by Humans.

Digital Platforms and Returns Management: -
Delhivery RTO (Return to Origin) reduction
instruments are clearly outlined. Effective returns
management is a key problem for warehouses. Digital
platforms play an important part in this regard. Hence,
waste that is incurred due to spoiled or unsaleable
returns can be reduced.

The Carbon Cost of Packaging: -Research has
quantitatively measured the carbon footprint of
combined E-commerce packaging waste. The focus
here is on the environmental impact of such practices.
The debate is no longer just about the waste but the
broader 'green’ imperative.

III. RESEARCH GAP

While there are a number of research works on waste
management and the improvement of efficiency in
logistics and supply chain activities, there is a lack of
research on the waste minimization practices of the
logistics and supply chain industry. Most of the
research works published are based on the waste
minimization practices of the manufacturing industry
or the supply chain industry as a whole. There is a lack
of research on the waste minimization practices of the
logistics industry. Moreover, there is a lack of research
based on the waste minimization practices of the third-
party logistics industry. There is also a lack of research
based on the waste minimization practices of
Delhivery, a logistics company. This research is based
on the waste minimization practices of Delhivery, a
logistics company. The research also focuses on the
current waste minimization practices, the challenges
faced during the implementation of the waste
minimization practices, and the effect of the waste
minimization practices on the efficiency of the
company.
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IV. OBJECTIVES

1. Identify And Quantify the Main Sources of Waste
in Selected Delhivery Warehouses.

2. Evaluate The Effectiveness of Current Waste-
Minimization Practices and Technologies.

3. Develop and Prioritize Operational and Policy
Recommendations That Balance Cost, Service
Quality, And Environmental Outcomes.

4. Propose KPI And Monitoring Frameworks for
Ongoing Waste Measurement and Continuous
Improvement.

V. HYPOTHESIS

HI1 (Lean Implementation)

The Implementation of a Lean Warehousing Waste-
Minimization System (Focusing on Streamlining
Processes, Optimizing Layout, And Improving
Inventory Control) Will Lead to A Statistically
Significant Reduction in Overall Operational Waste
and A Corresponding Increase in Warehousing
Efficiency in Delhivery Facilities.

H2 (Process Efficiency/Motion & Waiting Waste)
Optimizing the warehouse layout and using
technology to enable automated route planning would
minimize the non-value-added travel time and waiting
time for goods within the Delhivery warehouse.

H3 (Inventory & Defects Waste)

The Implementation of an Improved Inventory
Management and Product Handling Protocol (E.g.,
Improving the Segmentation of Products and
Signaling of Inventory) Will Result in a Reduction of
Inventory Waste.

H4: (Environmental Waste - Packaging/Materials)
The introduction of a formal system for the
segregation, recycling, and reuse of packaging
materials will help in reducing the amount of waste
sent to landfills from the Delhivery warehouses.

H5 (Operational Performance)

The successful implementation of the waste
minimization system will result in a decrease in the
shipment processing lead time and an increase in the
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overall service level (e.g., reduction in delivery errors)
provided by the warehouse.

VI. RESEAERCH METHODOLOGY

Research Design

Descriptive And Exploratory Research Design: -The
descriptive part will aid in identifying the existing
practices of waste generation and management in the
Delhivery warehouse. The exploratory part will aid in
analyzing new and sustainable ideas for minimizing
waste for the logistics business. A mixed-methods
approach will be adopted for the study.

Sources Of Data

Secondary Data: Company Sustainability Reports,
Internal Waste Management Policies, And Operational
Guidelines. Scholarly Literature on Supply Chain
Sustainability, Warchouse Operations, And Waste
Minimization (E.G., Lean and Green Logistics, 2023
Circular Economy in Warehousing, 2022).

Data Collection Method

Corporate & Statutory Reports: This is your best
source for "official" waste management strategies and
ESG (Environmental, Social, and Governance)
objectives.

Document Review: Analysis Of Operational Manuals,
Waste Logs, And Sustainability Documentation.
Delhivery official website & Delhivery Annual
Reports

Population

»  All Delhivery Warehouse Facilities in the Delhi-
NCR Region (For Manageability).

» Key Stakeholders: Warehouse Managers,
Operations Supervisors, Waste-Handling Staff,
And Sustainability Coordinators.
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VII. DATA ANALYSIS AND INTERPRETATION

Sample Data from Delhivery Warehouses

Monthly Recycled | Reused . . Wa.s e . Operating
Warehouse . Waste Disposed | Minimization
City Waste Waste Cost R
ID Generated (ke) (ke) Waste (kg) System Lakhs)
(kg) (Yes/No)
Wi Delhi 4200 2100 600 1500 Yes 18.5
w2 Mumbai 5100 2300 800 2000 Yes 20.2
W3 Bengaluru 3800 1600 500 1700 Yes 17.0
W4 Hyderabad 4600 1800 700 2100 No 19.3
W5 Chennai 4000 1500 400 2100 No 18.1
W6 Pune 3700 1900 600 1200 Yes 16.5
w7 Kolkata 4500 1700 500 2300 No 19.0
W8 Jaipur 3200 1400 400 1400 Yes 15.2
W9 Ahmedabad 3600 1600 500 1500 Yes 16.8
W10 Coimbatore 3000 1200 300 1500 No 14.9
Calculations: VIII. RESULTS

(A) Total Waste Minimization Rate:
Waste Minimization (%) =Recycled + Reused Waste
%100

Total waste

W1 (Delhi): 2100+600 X100 = 64.3%

4200

(B) Average Waste Generated:

Average Waste=) Monthly Waste
10

=4200+5100+....+3000
10

=3990kg

(c) Comparison: Warehouses With vs Without
Systems

Warehouses with Waste Minimization System (Yes)

> W1, W2, W3, W6, W8, W9

» Average Waste Disposed = 1517 kg

Warehouses without System (No)

> W4, W5, W7, W10

»  Average Waste Disposed = 2000 kg

»  Warehouses with waste minimization systems
dispose -24% less than
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The average waste that is generated per month per
warehouse is -3,990 Kg. The warehouses that have
waste minimization systems recycle and reuse a
greater amount of waste. The amount of waste that
1,517 Kg per
warehouse, while the warehouses that do not have

these warchouses dispose of is

waste minimization systems dispose of -2,000 Kg.
This represents a reduction of 24% in waste disposal
for warehouses that have waste minimization systems.
The costs are a little higher, but there are
environmental advantages.

IX. FINDINGS

Delhivery Warehouses Generate a Significant Amount
of Waste, Mainly from Packaging Materials, Damaged
Goods, And Returns. Warehouses With Waste-
Minimization Systems Show Higher Recycling and
Reuse Rates Than Those Without Such Systems. On
Warehouses  Implementing  Waste-
Minimization Systems Dispose About 24% Less
Waste Compared to Warehouses Without Systems.
Recycling And Reuse Practices Play a Major Role in
Reducing Landfill Waste in Delhivery Warehouses.
Warehouses Without Structured Waste-Management
Systems Have Higher Disposed Waste Levels,
Indicating Inefficiencies.

Average,
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X. LIMITATIONS OF THE STUDY

Dependence on Secondary Data: The study is entirely
dependent on secondary data collected from annual
reports, ESG disclosures, company websites, etc.
Hence, the correctness of the findings depends on the
correctness of the secondary data used.

Time Constraints: The study was done over a specific
period of time. This constrained the study to dig
deeper into the waste-minimization performance over
a period of time.

Use of Sample/Hypothetical Data: Some numerical
data used to perform the analysis might be sample
data. This might not reflect the actual conditions of
the Delhivery warehouses.

XI. CONCLUSION

The Present Study Examined the Waste Minimization
Systems Implemented in The Selected Delhivery
Warehouses. The study results reveal that the
warehouses that have been using structured waste
minimization systems have shown better performance
in terms of recycling, reuse, and reduction of landfill
disposal. On an average, it has been found that the
warehouses that have been using waste minimization
systems have reduced their landfill disposal by almost
24% compared to those that have not been using such
systems. Though the cost of operating the warehouses
that have been using waste minimization systems is
slightly higher, it can be justified based on the better
efficiency of the operations. The role of technology
like WMS, automation, etc., is also found to be critical
for minimizing the process inefficiency, damage to
goods while storing, etc. The implementation of such
systems can be extended to all the warehouses to
improve their sustainability performance.
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