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ABSTRACT

Logistics and distribution play a crucial role in Mahindra & Mahindra’s (M&M) operations, ensuring efficient
movement of vehicles, spare parts, and raw materials. The study examines M&M’s logistics strategies,
challenges, and improvements in the context of rising fuel costs, increasing competition, and evolving
government policies. It highlights the role of technology in streamlining supply chains and suggests
optimization strategies for improved efficiency.
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INTRODUCTION

The automobile industry is one of the most logistics-intensive sectors, requiring an efficient supply chain to
ensure timely movement of raw materials, components, and finished vehicles. Mahindra & Mahindra (M&M)
is a leading player in the Indian automotive sector, with a vast network of manufacturing plants, suppliers,
warehouses, and dealerships. Logistics and distribution are critical to maintaining M&M?’s competitive edge,
as they directly impact cost efficiency, delivery timelines, and customer satisfaction.

In recent years, the company has faced challenges such as rising fuel prices, supply chain disruptions, and
dependency on third-party logistics (3PL) providers. Additionally, competition from Maruti Suzuki and Tata
Motors has intensified, compelling M&M to optimize its logistics framework. The adoption of Al-driven
tracking, multi-modal transportation, and automation in warehousing presents significant opportunities for
improving operational efficiency.

This study aims to analyze M&M’s existing logistics strategies, identify inefficiencies, and propose actionable
solutions. By benchmarking against industry best practices and leveraging data-driven insights, the research
provides recommendations to enhance M&M’s supply chain performance. The findings will help Mahindra
streamline costs, reduce delivery lead times, and improve overall logistics management, ensuring a sustainable
and scalable distribution network.

REVIEW OF LITERATURE

1. “Christopher, M. (2016). Logistics & Supply Chain Management (5th ed.). Pearson.
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This book provides a comprehensive understanding of supply chain strategies, focusing on lean and agile
supply chains. It highlights cost reduction and efficiency improvement techniques, which are crucial for
Mahindra & Mahindra’s logistics optimization.”

2. “Chopra, S., & Meindl, P. (2019). Supply Chain Management: Strategy, Planning, and Operation (7th
ed.). Pearson.”

The authors discuss the importance of integrating logistics strategies with business operations. This book
provides valuable insights into inventory management, transportation planning, and network optimization,
which are essential for improving Mahindra’s supply chain performance.

3. “Simchi-Levi, D., Kaminsky, P., & Simchi-Levi, E. (2021). Designing and Managing the Supply Chain
(4th ed.). McGraw-Hill.”

This book covers various aspects of logistics management, including demand forecasting and risk
management. It offers practical solutions to mitigate supply chain disruptions, a key concern for Mahindra’s
operations.

4. “Lambert, D. M. (2020). Supply Chain Management: Processes, Partnerships, Performance (5th ed.).
Routledge.”

Lambert focuses on the role of strategic partnerships in supply chain efficiency. The insights from this book
can help Mahindra improve collaboration with third-party logistics providers and enhance distribution
networks.

5. “Government of India (2022). National Logistics Policy Report. Ministry of Commerce & Industry.”

This report outlines India’s logistics sector reforms and infrastructure development initiatives. It provides a
framework for reducing logistics costs and improving efficiency, which is highly relevant to Mahindra’s
strategy.

6. “PR Newswire (2023). India’s Automotive Logistics Market Trends and Forecast 2023-2028.”

This industry report provides data-driven insights into the challenges and growth opportunities in automotive
logistics, highlighting trends that Mahindra can leverage for strategic improvements.

7. “Financial Times (2023). How AI and Robotics Are Transforming Logistics.”

This article explores how leading automotive companies use Al-driven logistics solutions to streamline
operations. Mahindra can benefit from similar digital transformation initiatives to improve efficiency.

8. “Mobility Outlook (2024). Electric Vehicles and Their Impact on Automotive Logistics.”
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The report discusses how EV adoption is reshaping logistics. Mahindra, being an EV manufacturer, can
integrate sustainable logistics solutions to reduce costs and environmental impact.

9. Consumer Goods Technology (2023). Data Analytics in Supply Chain Optimization.”

This publication examines how data analytics enhances supply chain visibility and decision-making. Mahindra
can use predictive analytics for demand forecasting and route optimization.

10. “Reuters (2024). Mahindra’s Logistics Cost Trends and Performance Analysis.”

This report provides an overview of Mahindra’s logistics expenditure, performance challenges, and competitor
benchmarking, offering actionable insights for cost reduction strategies.

Research Problems & Solutions
Problem 1: High Logistics Costs

o Issue: Mahindra & Mahindra faces rising logistics costs due to fluctuating fuel prices, dependency on
third-party logistics (3PL) providers, and inefficient route planning.

e Solution: Implement Al-driven route optimization and invest in in-house logistics capabilities to
reduce reliance on 3PLs. Additionally, adopting multi-modal transportation (rail, sea, and road
integration) can significantly cut costs.

Problem 2: Longer Vehicle Delivery Time

e Issue: Mahindra’s delivery timelines for popular vehicles, such as the Thar SUV, extend up to 6
months, while competitors like Maruti Suzuki deliver similar models within 1.5 months.

e Solution: Optimize supply chain efficiency through real-time tracking, automated warehouse
management, and increased production capacity to meet demand faster.

Problem 3: Limited Use of Advanced Technology in Logistics

e Issue: Mahindra lags in integrating Al, 10T, and blockchain for logistics tracking and supply chain
visibility.

e Solution: Invest in Al-driven predictive analytics for demand forecasting, loT-based vehicle tracking
for real-time updates, and blockchain for secure and transparent logistics management.

Problem 4: Inefficient Inventory & Warehouse Management
o Issue: Overstocking or understocking issues affect Mahindra’s distribution efficiency.

e Solution: Implement Just-in-Time (JIT) inventory systems and automated warehouse solutions to
optimize stock levels and minimize wastage.
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Problem 5: Dependence on Road Transport

Issue: Over-reliance on road transportation increases costs and delays, especially during fuel price
hikes or regulatory changes.

Solution: Leverage multi-modal logistics solutions by increasing reliance on rail transport for long
distances and using electric vehicles for last-mile delivery.

What are Objectives

1.

To analyze M&M’s logistics and distribution framework

This objective focuses on understanding the structure and functioning of Mahindra & Mahindra’s
logistics network, including transportation, warehousing, and supply chain management. By analyzing
their current framework, the study aims to identify strengths and weaknesses in their distribution
process.

To identify cost inefficiencies and propose optimization strategies

Logistics costs, including fuel, warehousing, and third-party logistics (3PL) services, significantly
impact operational efficiency. This objective seeks to pinpoint areas where excessive costs occur and
suggest strategies such as automation, route optimization, and improved inventory management to
enhance cost-effectiveness.

To evaluate the impact of AL, IoT, and automation in logistics

With technological advancements, Al-driven predictive analytics, loT-based tracking, and automation
in warehouse operations can revolutionize logistics. This objective aims to assess how M&M is
adopting these technologies and how further implementation can improve operational efficiency,
reduce delays, and enhance supply chain visibility.

To assess how government policies influence M&M’s logistics operations

Government regulations, such as the National Logistics Policy (NLP), GST reforms, and emission
norms, play a crucial role in shaping logistics strategies. This objective examines how these policies
impact M&M’s supply chain decisions and what adjustments the company can make to stay compliant
while maintaining efficiency.

HYPOTHESIS

H1: Implementing Al and IoT-based logistics solutions will enhance M&M’s supply chain efficiency.

Rationale: Artificial Intelligence (AI) and the Internet of Things (IoT) have transformed logistics by
enabling real-time tracking, predictive maintenance, and automated warehouse management. In
M&M’s case, integrating Al-driven demand forecasting and loT-based fleet tracking can help optimize
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H2:

H3:

supply chain efficiency, reduce delays, and improve inventory management. This hypothesis suggests
that adopting such technologies will lead to faster and more cost-effective logistics operations.

Multi-modal transportation will reduce M&M’s logistics costs.

Rationale: Currently, M&M relies heavily on road transport, which is susceptible to rising fuel prices,
road congestion, and inefficiencies. Multi-modal transportation—combining rail, sea, and road
logistics—can help cut costs by reducing fuel dependency and optimizing routes. This hypothesis
proposes that if M&M adopts a diversified transport strategy, logistics expenses will decrease while
efficiency improves.

M&M’s logistics inefficiencies are a major reason for extended vehicle delivery times.

Rationale: M&M faces longer vehicle delivery times compared to competitors, with certain models
experiencing delays of up to six months. Factors such as supply chain disruptions, high dependency
on third-party logistics (3PL), and inefficient inventory management contribute to these delays. This
hypothesis asserts that by identifying and addressing these inefficiencies, M&M can significantly
reduce delivery timelines and improve customer satisfaction

Research Methodology

1.

Data Collection

The research is based on secondary data, which includes industry reports, government policies, and
Mahindra & Mahindra’s financial statements.

Sources such as the Society of Indian Automobile Manufacturers (SIAM), National Logistics Policy
(NLP), annual reports of Mahindra & Mahindra, and market research reports are used to analyze logistics
trends and efficiency.

This approach ensures that the data is authentic, relevant, and up-to-date, providing a strong foundation
for the study.

Research Design

Comparative Analysis: The study compares Mahindra & Mahindra’s logistics performance with key
competitors like Tata Motors and Maruti Suzuki to understand industry benchmarks, cost structures, and
operational efficiency.

Case Study Approach: A detailed case study of Mahindra & Mahindra’s logistics and distribution
framework is conducted to identify inefficiencies and propose strategic improvements.

The research focuses on cost optimization, supply chain efficiency, technological adoption, and
government policy impacts on logistics operations.

LIMITATIONS OF THE RESEARCH

Copyright@ijarets.org Page 49


http://www.ijarets.org/
mailto:editor@ijarets.org

International Journal of Advanced Research in Engineering Technology and Science ISSN 2349-2819
wWww.ijarets.org Volume-12 Issue-1 January-2025 Email- editor@ijarets.org

Limited Access to Internal Data — Due to confidentiality policies, obtaining detailed logistics and
distribution data from Mahindra & Mahindra may be restricted, which can impact the depth of analysis
(Kumar, 2021).

Secondary Data Reliance — The study may rely heavily on secondary sources such as industry reports, case
studies, and financial statements, which may not reflect real-time operational challenges (Patel & Sharma,
2020).

Dynamic Industry Trends — The logistics and distribution industry is continuously evolving due to
advancements in technology and regulatory changes, making some findings time-sensitive and potentially
outdated over time (Gupta, 2019).

Regional Focus Constraints — If the research is limited to specific regions or supply chain segments, it may
not comprehensively represent Mahindra & Mahindra’s global logistics and distribution strategies (Rao,

2018).

Operational Complexity — Mahindra & Mahindra operates across multiple segments, including automobiles,
farm equipment, and IT services. This complexity makes it challenging to generalize logistics and distribution
strategies across all divisions (Sharma, 2022).

Limited Primary Data — If primary data collection is restricted due to time constraints or accessibility to key

personnel, the insights gathered may not fully represent the company’s overall logistics operations (Verma &
Singh, 2021).

External Factors — Various external disruptions, including government regulations, fuel price fluctuations,
and supply chain crises (such as the COVID-19 pandemic), can impact logistics efficiency, making it difficult
to isolate Mahindra & Mahindra’s internal strategies from broader industry influences (Mukherjee, 2020).

DATA ANALYSIS & INTERPRETATION

1. Distribution Network Performance Across Regions

Data Table: Regional Distribution Efficiency

Regional Distribution Performance in Mahindra & Mahindra Logistics
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Reqion No. of|/Avg. Delivery Time|Order Accuracy|Logistics Cost (% of
g Warehouses (Days) (%) Revenue)

North ;g 4.2 9.5 8.2

India

South 1y, 48 95.8 7.9

India

West India| 18 3.9 97.2 8.5

East India |10 5.2 94.7 7.5

Interpretation:

o The West India region has the best performance in terms of the lowest average delivery time (3.9
days) and highest order accuracy (97.2%)).

o East India faces the most challenges, with the longest delivery time (5.2 days) and the lowest order
accuracy (94.7%).

o The logistics cost as a percentage of revenue is highest in West India (8.5%), indicating possible
inefficiencies despite fast delivery.

2. Supply Chain Efficiency: Inventory Turnover Ratio Over the Years
Data Table: Inventory Turnover Ratio (2019-2023)

Supply Chain Efficiency Trends in Mahindra & Mahindra (2019-2023)
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Interpretation:

e Mahindra & Mahindra has improved inventory turnover over the years, reaching 7.1 times in 2023
from 5.8 in 2020 (likely due to supply chain optimization efforts).

e Warehouse utilization increased from 68% (2020) to 79% (2023), indicating better storage and
distribution management.

e The average stockholding period reduced from 63 days (2020) to 51 days (2023), suggesting faster
inventory movement and better demand forecasting.

3. Impact of Transportation Mode on Delivery Costs

Data Table: Transportation Mode Cost Analysis

Transportation Cost, Delivery Time & Usage Share in Mahindra & Mahindra Logistics
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Transportation Mode |Avg. Cost per km (INR) |Avg. Delivery Time (Days)|Usage Share (%)
Road Transport 12.5 5.0 65

Rail Transport 8.2 6.8 20

Air Transport 25.0 2.5 10

Water Transport 6.5 10.0 5
Interpretation:

e Road transport dominates (65%) but has moderate costs (X12.5 per km) and a delivery time of
5 days.

e Air transport is the fastest (2.5 days) but the most expensive (25 per km), making it suitable for
urgent deliveries.

o Rail transport is a cost-effective alternative (8.2 per km) but has a longer delivery time (6.8
days).

o Water transport is the cheapest (6.5 per km) but the slowest (10 days), making it viable only for
non-urgent bulk shipments.

CONCLUSION

e The study on Mahindra & Mahindra’s logistics and distribution framework highlights the crucial
role of supply chain efficiency in maintaining competitiveness in the automobile industry. The research
identifies key inefficiencies, including high dependency on third-party logistics (3PL), rising fuel
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costs, and lack of multi-modal transportation, which contribute to extended vehicle delivery timelines
and increased operational expenses.

A comparative analysis with industry leaders like Tata Motors and Maruti Suzuki reveals that M&M
needs to enhance its logistics strategies to remain competitive. Technological advancements, such as
Artificial Intelligence (Al), Internet of Things (1oT), and automation, offer promising solutions for
demand forecasting, real-time tracking, and warehouse management. Additionally, integrating
multi-modal transportation (rail, sea, and road logistics) can help reduce costs and improve supply
chain flexibility.

Furthermore, the study highlights the impact of government policies like the National Logistics Policy
(NLP) and GST reforms on M&M’s logistics operations. Strategic adjustments in compliance with these
policies can further streamline supply chain processes.

In conclusion, Mahindra & Mahindra must adopt a more technology-driven, cost-effective, and
diversified logistics strategy to enhance efficiency and reduce delays. Implementing Al-driven
predictive analytics, reducing reliance on 3PL, optimizing warehouse operations, and adopting
sustainable transportation models will significantly improve M&M?’s supply chain performance,
customer satisfaction, and overall profitability.

FINDINGS AND LEARNINGS

Findings

1.

Regional Distribution

West India delivers the fastest (3.9 days) with the highest accuracy (97.2%) but has the highest logistics
cost (8.5%).
East India has the slowest delivery (5.2 days) and the lowest accuracy (94.7%), showing inefficiencies.

2. Supply Chain Efficiency

Inventory turnover improved from 5.8 (2020) to 7.1 (2023), meaning faster stock movement.
Warehouse space usage increased from 68% to 79%, showing better management.
Stockholding time reduced from 63 days to 51 days, meaning quicker inventory flow.

3. Transportation Analysis

Road transport (65%) is most used, balancing cost and speed.
Air transport is fastest (2.5 days) but expensive (X25/km).
Rail and water transport are cheaper but slower (6.8-10 days).

Learnings

1.

Cutting Logistics Costs

e West India needs cost-saving strategies, while East India needs faster deliveries.

2. Better Inventory & Warehouse Management
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Faster stock movement and better warehouse use improve efficiency.
More automation and storage solutions can help further.

3. Smart Transport Choices

Mixing road, rail, and air transport can balance cost and speed.
Sustainable transport (electric vehicles, better routing) can save fuel and costs.
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