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Dear learner,

I extend my heartfelt greetings and profound enthusiasm as I warmly wel-
come you to Sreenarayanaguru Open University. Established in September 
2020 as a state-led endeavour to promote higher education through open 
and distance learning modes, our institution was shaped by the guiding 
principle that access and quality are the cornerstones of equity. We have 
firmly resolved to uphold the highest standards of education, setting the 
benchmark and charting the course.

The courses offered by the Sreenarayanaguru Open University aim to 
strike a quality balance, ensuring students are equipped for both personal 
growth and professional excellence. The University embraces the wide-
ly acclaimed “blended format,” a practical framework that harmonious-
ly integrates Self-Learning Materials, Classroom Counseling, and Virtual 
modes, fostering a dynamic and enriching experience for both learners 
and instructors.

The University aims to offer you an engaging and thought-provoking 
educational journey. The undergraduate programme includes Skill En-
hancement Courses to introduce learners to specific skills or areas relat-
ed to their field of study. This is an important part of the university’s 
plan to give learners new experiences with relevant subject content. The 
Skill Enhancement Courses have been designed to match those offered 
by other premier institutions that provide skill training. The Self-Learning 
Material has been meticulously crafted, incorporating relevant examples 
to facilitate better comprehension. The Self-Learning Material has been 
meticulously crafted, incorporating relevant examples to facilitate better 
comprehension.

Rest assured, the university’s student support services will be at your dis-
posal throughout your academic journey, readily available to address any 
concerns or grievances you may encounter. We encourage you to reach 
out to us freely regarding any matter about your academic programme. It 
is our sincere wish that you achieve the utmost success.

Warm regards.
Dr. Jagathy Raj V. P.						      01-08-2025
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2 SGOU - SLM - BCom - Logistics and Supply Chain Management

Unit     1   

   Introduction

Prerequisites

Learning Outcomes

After completing this unit, the learner will be able to:

◊	 explain the basic concepts and definitions of logistics 
and supply chain management

◊	 comprehend the evolution and importance of logistics 
and SCM in modern business operations

◊	 identify the key components, drivers, and relationships 
in supply chain management

◊	 analyse real-world applications and case studies of 
effective logistics and supply chain strategies

You ordered a new shirt online. Within a few days, the shirt 
reaches your doorstep, nicely packed and ready to wear. But 
have you ever thought about how that shirt came all the way 
from a factory to your home? This is where the concept of 
logistics and supply chain management comes in.

The supply chain is the entire journey that a product takes, 
starting from raw materials like cotton, to being stitched in 
a factory, packed, transported to a warehouse, then sent to 
the online seller, and finally delivered to you. Every step that 
moves the product closer to the customer from production 
to packaging, storing, transporting, and selling, is part of the 
supply chain.

Now, to make sure everything moves smoothly, the 
cotton reaches the factory on time, the stitched shirt is safely 
stored, deliveries are made quickly, and costs are kept low. 
So, we need something called logistics. Logistics is all about 
planning and managing the movement of goods, so that the 
right product reaches the right place at the right time without 
damage or delay.
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Logistics, Supply Chain Management (SCM), Inbound and Outbound Logistics, 
Distribution, Reverse Logistics

Keywords 

In short, supply chain management is like a big team that connects everything 
from the factory to the customer, and logistics is the part of that team that 
takes care of how things are stored and moved. Together, logistics and supply 
chain management help companies like Amazon, Flipkart, Reliance, and even 
your local grocery store serve customers better, faster, and at lower costs.

  Discussion

1.1.1 Logistics 
Logistics is the process of planning and managing how goods move from one place 

to another. For example, when a company produces a product like a bottle of juice,  
the product needs to be packed, stored, transported, and delivered safely to shops or 
customers. Logistics ensures that this entire journey happens smoothly and efficiently. 
It takes care of where products are kept, how they are moved, how much time it takes, 
and how much it costs. The main goal of logistics is to make sure the right product 
reaches the right place at the right time, in good condition and at a reasonable cost. 
Without proper logistics, products might get delayed, damaged, or lost, and businesses 
may suffer. So, logistics plays a key role in keeping the flow of goods running smoothly 
from producer to consumer.

Logistics refers to the process of planning, implementing, and controlling the 
efficient, effective flow and storage of goods, services, and related information from the 
point of origin to the point of consumption. It ensures the right product reaches the right 
place, at the right time, in the right condition, and at the right cost.

Definition by council of supply chain management professionals

“Logistics is that part of the supply chain process that plans, implements, and controls 
the efficient forward and reverse flow and storage of goods, services, and related 
information between the point of origin and the point of consumption inorder to meet 
customers' requirements"

1.1.1.1 Types of Logistics

There are several types of logistics, each with its own unique focus and objectives. 
Here are the most common types of logistics.
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                                            Fig. 1.1.1 Types of Logistics

1.	 Inbound Logistics

Inbound logistics is a crucial component of logistics that involves the transportation 
of raw materials, components, and other goods from suppliers to a manufacturing or 
production facility. The primary goal of inbound logistics is to ensure that the necessary 
inputs are available to support production or manufacturing operations. Some of the 
key aspects of inbound logistics are given below.

i.	 Raw Material Transport: One of the key aspects of inbound logistics is the 
transport of raw materials from suppliers to manufacturing facilities. This 
can involve the use of trucks, trains, ships, or other modes of transportation, 
depending on the distance and nature of the materials being transported.

ii.	 Warehousing: Another important aspect of inbound logistics is the warehousing 
of raw materials and components. Warehouses serve as a hub for incoming 
materials and provide a secure storage location until they are needed for 
production or manufacturing.

iii.	 Inventory Management: Inbound logistics also involves inventory management 
to ensure that the right quantities of raw materials and components are available 
when needed for production. This involves tracking inventory levels, ordering 
materials as needed, and managing supplier relationships.

iv.	 Material Handling: Material handling is an essential part of inbound logistics, 
involving the movement of raw materials and components within a facility. 
This can involve the use of conveyors, cranes, forklifts, and other equipment to 
transport materials to the appropriate production area.

v.	 Overall, inbound logistics is a complex process that involves multiple stages 
and requires careful planning and execution to ensure that the necessary inputs 
are available to support production or manufacturing operations.
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2.	 Outbound Logistics

Outbound logistics is concerned with the movement of finished goods from a 
manufacturing or production facility to customers or distribution centers. The primary 
goal of outbound logistics is to ensure that finished products are delivered to customers 
in a timely, cost-effective, and efficient manner.  Order fulfilment is another term used 
to describe outbound logistics since it involves the delivery of goods to customers. 
Its primary focus is on the movement of goods from one point in the supply chain to 
another, such as from manufacturers to warehouses and then to customers. A significant 
advantage of effective outbound logistics is its ability to foster a positive customer 
relationship.

The following are examples of outbound logistics in various industries

E-commerce: In the e-commerce industry, outbound logistics involve the 
transportation of goods from a warehouse or distribution center to the customer's 
location. For instance, when a customer places an order for a product on an e-commerce 
platform like Amazon, the product is shipped from the warehouse to the customer's 
address.

Retail: In the retail industry, outbound logistics involve the delivery of goods from 
a warehouse to a retail store. For example, when a clothing store orders a shipment of 
clothes from a supplier, the clothes are shipped from the supplier's warehouse to the 
retail store.

Manufacturing: In the manufacturing industry, outbound logistics involve the 
transportation of finished goods from the production facility to the customer. For 
example, when a car manufacturer produces a vehicle, the vehicle is shipped to a 
dealership or directly to the customer.

Food and Beverage: In the food and beverage industry, outbound logistics involve 
the transportation of perishable goods from the production facility to a warehouse or 
retail store. For example, when a milk processing plant produces milk, the milk is 
transported to a supermarket for customers to purchase.

In each of these examples, outbound logistics plays a critical role in ensuring that 
finished goods are delivered to customers or distribution centers in a timely, cost-
effective, and efficient manner. Effective outbound logistics management is essential 
for businesses to meet customer demands, reduce transportation costs, and increase 
profitability.

                                                                         Did You Know?
Amazon operates more than 175 fulfilment centres 
worldwide, and its logistics operations are so 
advanced that it ships over 1.6 million packages 
daily in the United States alone.

This real-world example of outbound logistics 
shows how effective logistics can give a company 
a global competitive advantage.
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3.	 Reverse Logistics

Reverse logistics is concerned with the movement of products or materials from 
the point of consumption or use back to the point of origin or to another location for 
disposal, reuse, or recycling. Reverse logistics involves managing the flow of materials 
or products from customers back to the manufacturer or supplier. This could be due 
to reasons such as defective products, product recalls, expired products, or end-of-life 
products. The products may be returned to the point of origin, refurbished, or disposed 
of appropriately.

The primary goal of reverse logistics is to manage the return, recycling, or reuse of 
products in a cost-effective and environmentally responsible way, thereby minimizing 
negative environmental impact. By managing the reverse logistics process effectively, 
businesses can reduce waste, conserve resources, and minimize the negative impact on 
the environment.

Effective reverse logistics management requires a well-structured process that 
includes product identification, collection, transportation, sorting, refurbishment, 
and recycling. The process involves coordinating with various stakeholders such as 
customers, carriers, and recycling companies to ensure that the products are handled 
appropriately.

    

                                            Fig. 1.1.2 Reverse Logistics

The following are examples of reverse logistics in various industries

Retail: In the retail industry, reverse logistics may involve handling returns of 
merchandise from customers to the store. The merchandise may be returned due to 
defects, incorrect orders, or customer dissatisfaction. The store may refurbish the 
merchandise, return it to the supplier, or dispose of it responsibly.
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E-commerce: In the e-commerce industry, reverse logistics may involve handling 
product returns from customers who have ordered online.  Products are returned due 
to defects or customer dissatisfaction may be refurbished, sent back to the supplier, or 
responsibly disposed of by the e-commerce company.

Healthcare: In the healthcare industry, reverse logistics may involve the return of 
expired or unused medical products, such as medications or medical devices, to the 
manufacturer or supplier. The products may be refurbished, re-sterilized, or disposed of 
according to regulations.

Automotive: In the automotive industry, reverse logistics may involve the return of 
defective parts or components from dealerships or customers to the manufacturer. The 
manufacturer may refurbish the parts, recycle them, or dispose of them responsibly.

In each of these examples, reverse logistics plays a critical role in ensuring that 
products or materials are handled appropriately and in an environmentally friendly 
and cost-effective manner. Effective management of reverse logistics helps businesses 
reduce waste, conserve resources, and minimize the negative impact on the environment.

In summary, reverse logistics is critical in managing the return, disposal, recycling, 
or reuse of products or materials in an environmentally friendly and cost-effective 
manner. Effective management of reverse logistics can help businesses reduce waste, 
conserve resources, and minimize their environmental impact while also potentially 
recovering value from returned goods.

4.	 Distribution Logistics

Distribution logistics is concerned with the movement of finished goods from a central 
location or distribution center to retail stores or other points of sale. The primary goal 
of distribution logistics is to ensure that products are delivered to customers in a timely 
and cost-effective manner. Distribution logistics involves managing the movement 
of goods through various channels such as transportation, storage, and handling. The 
logistics team must coordinate with suppliers, carriers, and retailers to ensure that the 
products are delivered to the right place, at the right time, and in the right quantity.

Effective distribution logistics management requires a well-structured process 
that includes order processing, inventory management, transportation, and delivery. 
The process involves coordinating with various stakeholders such as manufacturers, 
suppliers, carriers, and retailers to ensure that the products are handled appropriately.

Distribution logistics plays a critical role in ensuring customer satisfaction by 
delivering products to the customers in a timely and cost-effective manner. It also helps 
to reduce transportation costs and improve supply chain efficiency by optimizing the 
use of resources and minimizing waste.

Businesses can save up to 30% of costs by effectively managing reverse 
logistics (returns, recycling, repairs). It also reduces waste and promotes 
sustainability — a win-win for both business and the planet
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Here are some examples of distribution logistics in various industries:

Retail: In the retail industry, distribution logistics involves moving finished goods 
from a central warehouse to retail stores. The products can be delivered through various 
modes of transportation, such as trucks, rail, or air. The goal is to ensure that the products 
are delivered to stores in a timely and cost-effective manner to meet consumer demand.

Food and Beverage: In the food and beverage industry, distribution logistics 
involves moving finished products, such as packaged food and beverages, from the 
manufacturing plant to retail stores or restaurants. The logistics team must ensure that 
the products are transported in a temperature-controlled environment to maintain their 
quality and freshness.

Healthcare: In the healthcare industry, distribution logistics involves moving 
medical supplies, devices, and equipment from a central location to hospitals, clinics, 
and pharmacies. The logistics team must ensure that the products are delivered on time 
and in the right quantity to meet the needs of patients.

E-commerce: In the e-commerce industry, distribution logistics involves moving 
finished goods from a central warehouse to customers' homes. The products can be 
delivered through various modes of transportation, such as trucks, drones, or even 
robots. The logistics team must ensure that the products are delivered to customers in a 
timely and cost-effective manner to meet their expectations.

In each of these examples, distribution logistics plays a critical role in ensuring that 
finished goods are delivered to their intended destination in a timely and cost-effective 
manner. Effective management of distribution logistics can help businesses optimize 
their supply chain, reduce transportation costs, and improve customer satisfaction.

In summary, distribution logistics is critical in managing the movement of finished 
goods from a central location or distribution centre to retail stores or other points of 
sale. Effective management of distribution logistics can help businesses ensure that 
products are delivered to customers in a timely and cost-effective manner, improve 
supply chain efficiency, and reduce transportation costs.

5.	 International Logistics

The concept of international logistics involves the movement of goods and materials 
across international borders. In simple terms, international logistics deals with the 
transportation and delivery of products from one country to another.

International logistics includes activities such as customs clearance, transportation, 
and documentation.  Customs clearance refers to the process of getting the necessary 
permission from government agencies to allow the movement of goods across borders. 
Transportation involves moving the goods from the country of origin to the destination 
country. Documentation, on the other hand, involves the preparation of various 
documents required for the transportation and clearance of goods across borders.

The primary goal of international logistics is to ensure that products are delivered to 
customers in different countries in compliance with local regulations and at a reasonable 
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cost. Compliance with local regulations is crucial to avoid any legal issues and penalties 
that may arise from non-compliance. At the same time, delivering products at a 
reasonable cost is essential to ensure that businesses remain competitive and profitable. 

Some of the key aspects of  International logistics are given below.

i.	 Customs clearance: Importing and exporting products across international 
borders involves compliance with local customs regulations, tariffs, and taxes. 
International logistics includes navigating these regulations and ensuring that 
products clear customs efficiently.

ii.	 Transportation: Shipping goods from one country to another involves 
transportation by air, sea, or land. International logistics includes selecting the 
best mode of transportation, negotiating rates with carriers, arranging for the 
loading and unloading of goods, and tracking shipments to ensure they arrive at 
their destination on time.

iii.	 Documentation: International logistics requires the preparation and management 
of various documents, including bills of lading, certificates of origin, customs 
declarations, and export licenses. These documents are necessary for customs 
clearance, transportation, and payment processing.

iv.	 Warehousing and Distribution: When products arrive at their destination, 
they need to be stored, processed, and distributed to customers. International 
logistics includes managing warehouses and distribution centers across multiple 
countries, coordinating inventory levels, and optimizing supply chain efficiency.

v.	 Risk Management: International logistics also involves managing risks 
associated with the movement of goods across international borders, such as 
cargo theft, damage, or loss. International logistics includes implementing 
measures to mitigate these risks, such as insurance, tracking systems, and 
security procedures.

These are just a few examples of the many activities involved in international 
logistics. Each of these activities plays a critical role in ensuring the efficient and cost-
effective movement of goods across international borders.

6.	 Green Logistics

The concept of green logistics is concerned with the environmental impact of logistics 
operations. In other words, green logistics refers to the adoption of sustainable practices 
in logistics operations to minimize their impact on the environment.

Some of the major activities that fall under green logistics are:

i.	 Reducing transportation emissions is an essential aspect of green logistics. This 
can be achieved by using cleaner fuels, such as electric or hybrid vehicles, and 
implementing fuel-efficient driving practices. 

ii.	 Optimizing routes to reduce fuel consumption is another way of reducing 
transportation emissions. This involves using technology such as GPS to 
identify the most fuel-efficient routes for transportation.
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iii.	 Promoting sustainable packaging and disposal practices is another important 
aspect of green logistics. This involves using environmentally friendly 
packaging materials such as recyclable or biodegradable materials, as well as 
promoting recycling and proper disposal practices. Collectively, these practices 
help reduce logistics’ carbon footprint and contribute to broader environmental 
sustainability goals.

Green logistics seeks to strike a balance between operational efficiency and 
environmental responsibility by integrating sustainable practices across the logistics 
chain. This means that green logistics is not only focused on reducing the carbon 
footprint of logistics operations but also on ensuring that these operations are efficient 
and cost-effective.

Here are some examples of Green Logistics:

Alternative fuels: Logistics companies can switch to alternative fuels such as 
biofuels, hydrogen fuel cells, or electric vehicles to reduce emissions and improve 
air quality. This can be done in conjunction with reducing fuel consumption through 
efficient routing and vehicle maintenance.

Route optimization: By optimizing routes, logistics companies can reduce fuel 
consumption and emissions by avoiding congested areas or taking shorter, more efficient 
routes. This can be done using GPS technology and software programs that calculate 
the best routes for specific delivery locations.

Sustainable packaging: By using sustainable packaging materials such as 
biodegradable or recyclable materials, logistics companies can reduce waste and 
promote environmental sustainability. This can be done in conjunction with promoting 
recycling and proper disposal practices.

Energy-efficient warehouses: Logistics companies can reduce their carbon footprint 
by implementing energy-efficient practices in their warehouses, such as using energy-
efficient lighting, insulation, and heating and cooling systems.

Reverse logistics: Reverse logistics involves the return and reuse of products and 
packaging materials. By implementing reverse logistics practices, logistics companies 
can reduce waste and promote environmental sustainability.

These are just a few examples of the many practices that fall under the umbrella of 
green logistics. By adopting sustainable practices, logistics companies can not only 
reduce their environmental impact but also improve their bottom line through cost 
savings and improved efficiency.

In summary, green logistics is concerned with the environmental impact of logistics 
operations. Activities involved in green logistics include reducing transportation 
emissions, optimizing routes to reduce fuel consumption, and promoting sustainable 
packaging and disposal practices. The primary goal of green logistics is to minimize 
the environmental impact of logistics operations while maintaining efficiency and cost-
effectiveness. Green logistics is an essential aspect of sustainability in logistics and is 
increasingly becoming a key consideration for businesses and governments around the 
world.
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Overall, each type of logistics has its own unique focus and objectives, but they all 
share the common goal of ensuring that products are moved efficiently, cost-effectively, 
and in compliance with local regulations and customer requirements.

7.	 Third-party logistics (3PL)

Third-party logistics, commonly known as 3PL, refers to outsourcing logistics and 
supply chain management activities to a third-party company. The third-party logistics 
provider (3PL) offers a range of logistics services, such as transportation, warehousing, 
distribution, and inventory management. The concept of 3PL emerged as a result of 
the increasing complexity of supply chains and the need for businesses to focus on 
their core competencies. By outsourcing logistics activities to a third-party provider, 
businesses can reduce their operating costs and improve their efficiency.

3PL providers offer a range of services, each of which can be customized to meet 
specific needs . Some of the services offered by 3PL providers include:

i.	 Transportation: 3PL providers offer transportation services, including air, sea, 
and land transportation. They also provide shipment tracking and customs 
clearance services.

ii.	 Warehousing: 3PL providers offer warehousing services, including inventory 
management, order fulfilment, and distribution. They also provide value-added 
services such as packaging, labelling, and kitting.

iii.	 Freight forwarding: 3PL providers offer freight forwarding services, which 
involve the management of the entire transportation process, from booking to 
delivery.

iv.	 Customs brokerage: 3PL providers offer customs brokerage services, which 
involve managing the customs clearance process for imports and exports.

v.	 Supply chain consulting: 3PL providers offer supply chain consulting services, 
which involve analysing and optimising the client's supply chain to improve 
efficiency and reduce costs.

By outsourcing logistics activities to a 3PL provider, businesses can benefit from 
reduced operating costs, improved efficiency, and increased flexibility. 3PL providers 
have the expertise and resources to manage complex logistics operations, allowing 
businesses to focus on their core competencies and strategic objectives.

8.	 Fourth Party Logistics (4PL)

Fourth Party Logistics (4PL) is an extension of the concept of Third-Party Logistics 
(3PL), but with a more strategic and holistic approach. Unlike 3PL, where logistics 

Transportation accounts for over 24% of global energy related CO₂ 
emissions, and green logistics aims to drastically reduce this through electric 
fleets, route optimization, and sustainable packaging.
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services are outsourced to a third-party provider, 4PL providers act as a single point of 
contact between the client and multiple logistics service providers.

The 4PL provider coordinates logistics operations across various partners—
such as 3PL firms, transportation carriers, and customs brokers—ensuring a unified 
and optimized supply chain. The 4PL provider is responsible for coordinating and 
optimizing the logistics activities of these service providers, ensuring that the client's 
logistics operations are efficient, cost-effective, and meet their business objectives.

The 4PL provider acts as a supply chain integrator, bringing together all the logistics 
components to form a seamless and optimized supply chain. They leverage digital 
solutions such as transportation management systems (TMS), warehouse management 
systems (WMS), and predictive analytics to monitor and optimize supply chain 
performance 

By offering end-to-end supply chain oversight, 4PLs allow companies to focus on 
strategic goals while logistics experts handle day-to-day operations. 

Some of the key benefits of 4PL include:

i.	 Improved supply chain visibility and control

ii.	 Increased efficiency and cost-effectiveness

iii.	 Reduced risk and improved compliance

iv.	 Enhanced collaboration and communication between all parties involved in the 
supply chain

v.	 Increased flexibility and adaptability to changing market conditions

Overall, 4PL is a strategic approach to logistics management that allows businesses 
to achieve their supply chain goals by leveraging the expertise and resources of a single 
point of contact.

1.1.2 Supply Chain Management
Supply Chain Management (SCM) is a broader concept that encompasses all activities 

involved in sourcing, procurement, conversion, and logistics management. It includes 
coordination and collaboration with channel partners such as suppliers, intermediaries, 
third-party service providers, and customers.

"It is the process of managing the journey of a product—from raw materials to the 
finished item reaching the customer—including procurement, manufacturing, storage, 
transportation, and final delivery.   For example, when you buy a chocolate bar, it has 
gone through many stages like cocoa beans from farms, packaging from factories, 
storage in warehouses, and transportation to retail stores. All these steps are linked 
together like a chain, and managing this chain smoothly, efficiently, and cost-effectively 
is called Supply Chain Management. The goal of SCM is to make sure that products 
are available at the right place, at the right time, in the right quantity, and at the lowest 
possible cost, while keeping the customer satisfied.
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Definition from Council of Supply Chain Management Professionals (CSCMP):

“Supply Chain Management encompasses the planning and management of 
all activities involved in sourcing and procurement, conversion, and all logistics 
management activities.”

1.1.3 Supply Chain Management Concepts
1.	 Demand Planning: Demand planning involves forecasting how much of a 

product customers will want in the future. Accurate demand estimates help 
businesses produce the right quantity at the right time, avoiding shortages or 
overproduction. For example, during festival seasons, companies increase 
production based on expected higher demand.

2.	 Procurement: Procurement is the process of finding reliable suppliers and 
buying the raw materials or services needed to make a product. It includes 
activities like selecting vendors, negotiating prices, and placing orders. Good 
procurement helps reduce costs and ensures timely availability of quality 
materials.

3.	 Inventory Management: Inventory management means keeping the right 
amount of stock- not too much, not too little - to meet customer demand. It 
helps companies avoid problems like excess storage costs or product shortages. 
Techniques like EOQ (Economic Order Quantity) and safety stock levels are 
used to manage inventory efficiently.

4.	 Warehousing: Warehousing refers to storing goods safely until they are needed 
for sale or delivery. It plays a key role in managing stock levels, maintaining 
product quality, and speeding up order fulfilment. Large companies like Amazon 
use the smart warehousing systems to track and manage thousands of items.

5.	 Distribution Management: Distribution management is about planning 
how and when products are delivered to retailers, wholesalers, or directly to 
customers. It ensures the goods reach the right destination on time and in good 
condition. Effective distribution reduces delivery delays and improves customer 
satisfaction.

6.	 Performance Metrics: Performance metrics are used to measure how well the 
supply chain is working. Common indicators include order accuracy, delivery 
speed, inventory turnover, and customer satisfaction. These metrics help 
businesses find areas for improvement and maintain high-quality service.

1.1.4 Key Drivers of Supply Chain Management
1.	 Facilities: Facilities refer to the physical locations where products are made, 

stored, or processed before reaching the customer. These can include factories, 
warehouses, and distribution centers. For example, Amazon uses regional 
fulfillment centers to store products and speed up deliveries to customers.
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2.	 Inventory: Inventory includes all the raw materials, work-in-progress (WIP), 
and finished goods a company holds to meet customer demand. Managing 
inventory properly helps reduce waste and avoid shortages or excess stock. 
Toyota is known for maintaining lean inventory, meaning they keep only what 
is needed and restock quickly when required.

3.	 Transportation: Transportation involves the movement of goods between 
locations using various modes like trucks, ships, trains, or airplanes. It is 
essential for delivering products safely and on time to different stages of the 
supply chain. For instance, FedEx uses air freight to ensure next-day delivery 
across cities and countries.

4.	 Information: Information is the data shared across the supply chain that helps in 
decision-making, planning, and coordination. Real-time information improves 
efficiency and helps avoid delays or mismatches in supply and demand. Coca-
Cola uses data analytics to predict customer demand and adjust production and 
delivery accordingly.

5.	 Sourcing: Sourcing is the process of selecting suppliers and deciding where 
and how to buy the raw materials or services needed for production. It involves 
finding reliable vendors, negotiating prices, and ensuring timely supply. Apple, 
for example, sources components like chips and screens from multiple countries 
to keep its production running smoothly.

6.	 Pricing: Pricing in the supply chain determines how much to charge for 
products or services at each stage — from supplier to retailer to customer. It 
affects profitability, demand, and competitiveness. Companies like Uber and 
airlines use dynamic pricing, which changes rates based on demand, time, and 
availability.

All these drivers are connected. A change in one — like choosing faster transportation 
— can increase delivery speed but may also raise costs. That’s why managing each 
driver carefully is key to running an efficient and cost-effective supply chain.

1.1.5 Evolution of Logistics and Supply Chain Management
1.	 Traditional Era (Pre-1950s): During this period, logistics was mainly used 

in military operations to ensure timely delivery of arms, food, and equipment 
during wars. In business, logistics was seen as a simple support activity, not a 
core part of operations. It mostly involved basic tasks like moving goods and 
storing them.

2.	 Functional Integration (1950s–1970s): Businesses began combining 
transportation and warehousing into a single coordinated function. This period 
saw the development of a systems approach, where companies started managing 
logistics more efficiently as part of the whole business process. The idea of 
physical distribution management also became popular to improve customer 
service and reduce costs.
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3.	 Internal Integration (1980s): New concepts like Just-in-Time (JIT) and 
Materials Requirement Planning (MRP) were introduced to reduce waste and 
improve inventory control. Companies started seeing logistics as more than 
just transportation — it became a key part of business strategy. This internal 
coordination helped improve production efficiency and responsiveness.

4.	 External Integration (1990s–2000s): The term Supply Chain Management 
(SCM) emerged, highlighting the need to manage not just internal logistics but 
also relationships with suppliers, distributors, and customers. Businesses started 
collaborating across companies to improve the total supply chain. Technology 
like ERP systems, barcodes, and electronic data interchange (EDI) helped 
improve speed and accuracy.

5.	 Digital Era (2010s onwards): With the rise of digital technologies like Artificial 
Intelligence (AI), the Internet of Things (IoT), blockchain, and data analytics, 
supply chains became smarter and more predictive. Companies could now track 
goods in real-time, forecast demand accurately, and reduce delays or waste. 
This era made supply chains more responsive, customer-focused, and globally 
connected.

Case Study

Dell revolutionised SCM in the 1990s by implementing a build-to-order model, 
where customers could configure products online. This allowed Dell to maintain 
low inventory levels and offer fast delivery. The efficient logistics model became a 
benchmark in the industry.

1.1.6 Importance of Logistics and Supply Chain Management
1.	 Cost Reduction: A well-managed supply chain helps businesses reduce 

unnecessary expenses in buying materials, storing goods, and transporting 
them. When operations are efficient, companies can save a lot of money and 
offer products at lower prices. For example, Walmart uses a highly organised 
supply chain system that helps it save billions and offer goods at cheaper rates.

2.	 Customer Satisfaction: Good logistics and supply chain systems make sure that 
customers get the right product at the right time without delays. This improves 
the shopping experience and builds trust. For example, Amazon is known for 
delivering products within two days to its prime customers due to its strong 
logistics network. 

3.	 Competitive Advantage: Companies that manage their supply chains quickly 
and flexibly can respond faster to market changes and customer needs. This 
gives them an eDangerous goodse over competitors who are slower or less 
efficient. For example, Zara brings new clothing designs to stores very quickly, 
keeping it ahead in the fashion market.

4.	 Risk Mitigation: Supply chain management helps businesses prepare for 
unexpected problems like natural disasters, strikes, or shortage of raw materials. 
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By planning ahead and having alternative options, companies can continue to 
serve customers even during disruptions. For example, after the COVID-19 
pandemic, many companies started sourcing materials from multiple countries 
to avoid future risks.

5.	 Globalisation: As businesses grow internationally, a strong supply chain is 
needed to move goods across different countries smoothly and legally. Efficient 
logistics ensures products are delivered on time, even when dealing with 
international laws and customs. For example, Apple manages a global supply 
chain spread across over 30 countries to manufacture and deliver its products 
worldwide.

1.1.7 Logistics Relationships
In a supply chain, parties not works alone. Manufacturers, suppliers, transporters, 

warehouses, distributors, and retailers all have to work together like a team. For this 
system to run smoothly, strong and trustworthy relationships between these parties are 
essential. This is what we call logistics relationships.

1.1.7.1 Types of Logistics Relationships

1.	 Transactional Relationships: These are basic, short-term relationships focused 
mainly on getting the products at lowest price. Companies do not share much 
information or build trust. It’s like buying from a shop only once without any 
plan to return. The goal is simply to complete the deal.

2.	 Collaborative Relationships: These are long-term partnerships where 
companies work closely together, share plans, and support each other. There 
are mutual benefits, open communication, and shared goals of improving 
performance.  For example, a manufacturer and supplier may jointly plan 
production based on future demand.

3.	 Strategic Alliances: This is a deeper level of collaboration, where businesses 
work together on innovation, technology, or long-term market goals. They 
invest in each other’s success and may even share resources or systems. These 
alliances help companies grow stronger and more competitive.

1.1.7.2 Key Components of Effective Logistics Relationships
i.	 Trust and Transparency: Partners must be honest and dependable to build 

strong working relationships.

ii.	 Information Sharing: Real-time data and updates help everyone make better 
decisions and avoid delays.

iii.	 Joint Decision-Making: Companies plan together rather than separately, which 
improves coordination.

iv.	 Performance Measurement: Regular tracking of performance helps identify 
problems and areas for improvement.
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Case Study – Procter & Gamble (P&G) and Walmart

Procter & Gamble and Walmart created a strong logistics partnership by sharing sales 
data directly through their systems. When a product is sold in Walmart, the information 
is sent to P&G, which then restocks the item automatically. This system, called Vendor-
Managed Inventory (VMI), reduced empty shelves and made the supply chain more 
efficient for both companies.

Case Studies

1.	 Flipkart: Using AI to Improve Last-Mile Delivery in Tier-2 and Tier-3 Cities

Flipkart, one of India’s leading e-commerce companies, faces a major challenge 
in delivering products quickly to customers living in small towns and remote areas. 
To solve this, Flipkart introduced Artificial Intelligence (AI) to improve its last-mile 
delivery, which refers to the final leg of the delivery journey — from the warehouse to 
the customer’s doorstep. By using AI to plan smarter delivery routes and predict delays, 
Flipkart has significantly improved speed and efficiency in Tier-2 and Tier-3 cities, 
reducing delivery times and ensuring better customer satisfaction. This also helped the 
company expand its reach beyond metros and strengthen its logistics network across 
the country.

2.	 Unilever: Real-Time Supply Chain Monitoring through a Digital Control 
Tower

Unilever, a global company that sells household brands like Dove, Surf Excel, and 
Lipton, manages a vast supply chain that spans multiple countries. To keep operations 
smooth and responsive, Unilever uses a digital control tower — a technology-driven 
platform that gives real-time updates about every part of its supply chain. From raw 
material sourcing to product delivery, the control tower helps Unilever monitor and 
manage delays, shortages, and risks instantly. This high level of visibility improves 
decision-making, reduces waste, and ensures that customers around the world receive 
products on time.

3.	 Tesla: Re-shoring Supply Chain Operations to Tackle Global Chip Shortages

Global supply chains were heavily disrupted during the COVID-19 pandemic, 
especially in the electronics sector, which depends on computer chips. Tesla, the electric 
car manufacturer, faced delays in production because of its reliance on international 
chip suppliers. To reduce this risk, Tesla started re-shoring — bringing some parts 
of its supply chain, including chip production, closer to its factories in the U.S. This 
move helped Tesla become less dependent on foreign suppliers, improve control over 
its production schedule, and respond faster to changes in global demand. It also shows 
how logistics decisions can help manage supply risks and increase resilience.
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◊	 Logistics is the process of efficiently moving and storing goods from 
origin to destination.

◊	 Supply Chain Management is the broader coordination of all activities 
from sourcing to delivery.

◊	 Types of Logistics include inbound, outbound, reverse, green, and 
international logistics.

◊	 Evolution of SCM shows its growth from military roots to digital, 
AI-powered systems.

◊	 Importance of SCM lies in cost reduction, customer satisfaction, and 
gaining competitive advantage.

◊	 SCM Concepts like demand planning, procurement, and inventory are 
key to operational success.

◊	 Key Drivers such as facilities, inventory, transportation, and pricing 
impact SCM performance.

◊	 Logistics Relationships build trust and coordination across suppliers, 
manufacturers, and customers.

◊	 Case Studies show how companies like Flipkart, Tesla, and Unilever use 
SCM for efficiency and resilience.

RecapRecap

1.	 What is the main goal of logistics?

2.	 Which company uses a digital control tower for supply chain visibility?

3.	 What does SCM stand for?

4.	 Which logistics type deals with returns and recycling?

5.	 What is a key driver of SCM related to goods movement?

6.	 Who manages inbound logistics in a supply chain?

7.	 What technology does Flipkart use for last-mile delivery?

8.	 What is the focus of green logistics?

9.	 What kind of relationship is built for long-term mutual benefit in SCM?

Recap
Objective Questions
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10.	 What is inventory management concerned with?

11.	 What supply chain concept involves predicting customer demand?

12.	 What kind of logistics supports cross-border trade?

1.	 Right product delivery

2.	 Unilever

3.	 Supply Chain Management

4.	 Reverse logistics

5.	 Transportation

6.	 Suppliers

7.	 Artificial Intelligence

8.	 Environmental sustainability

9.	 Collaborative relationship

10.	 Stock balancing

11.	 Demand planning

12.	 International logistics

Recap
Answers

1.	 Define logistics and explain its role in the supply chain.

2.	 Describe the evolution of logistics and SCM across different eras.

3.	 Explain the importance of logistics and SCM with real-world examples.

4.	 Discuss the major concepts involved in supply chain management.

5.	 Describe different types of logistics with suitable industry examples.

Recap
AssignmentsSG
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6.	 Field Visit Report: Visit a local warehouse or delivery hub and write a 
short report on their logistics operations.

7.	 Company Study: Choose a well-known company and describe how it 
manages its supply chain and logistics.

8.	 Product Journey Mapping: Trace the supply chain of a product you use 
daily (e.g., milk, smartphone) from origin to end use.

9.	 Interview Assignment: Interview a logistics manager or delivery personnel 
and record insights into their daily challenges.

10.	 Case Analysis: Read the Flipkart or Tesla case from the unit and prepare a 
short presentation on their logistics innovations.
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Unit     2   

   Transportation

Prerequisites

Learning Outcomes

After completing this unit, learners will be able to:

◊	 comprehend the role and significance of transportation 
in logistics and supply chain management

◊	 identify and describe various modes of transportation 
and their applications

◊	 explain key transportation functions and principles that 
influence logistics decisions

◊	 analyse real-life logistics cases to evaluate the 
effectiveness of transportation systems in business 
operations

You order a new mobile phone from an online store. The 
phone is packed in a warehouse in another city and needs to 
reach your doorstep within two days. To make that happen, 
the phone first travels in a truck from the warehouse to the 
nearest airport, then flies to your city, and finally is delivered 
to your home by a local delivery van. This entire journey, 
the movement of the product from the seller to you, is made 
possible through transportation. In logistics, transportation is 
the process that connects all the points in the supply chain from 
suppliers and factories to warehouses and customers by moving 
goods safely, quickly, and efficiently. Without transportation, 
products would never leave the factory and reach their users.

Transportation, Modes of Transport, Consolidation and Break-bulk, 
Transit Time Management, Logistics Efficiency

Keywords 
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Discussion

1.2.1 Transportation
Transportation is the backbone of logistics and supply chain management. It connects 

suppliers, manufacturers, distributors, and customers by enabling the movement of 
goods and services from one point to another. Efficient transportation ensures timely 
delivery, cost savings, and customer satisfaction, making it a vital part of business 
success.

Transportation refers to the movement of goods, services, people, or animals 
from one place to another using various modes like road, rail, air, sea, or pipeline. In 
logistics, transportation connects different stages of the supply chain—from suppliers 
to customers—using various modes such as road, rail, air, sea, and pipeline.

According to Ballou (2004), "Transportation is the physical movement of goods 
between origin and destination points."

1.2.2 Modes of Transportation in Logistics

1.	 Road Transportation

Road transport is the most widely used and flexible mode of transportation, offering 
door-to-door service. It is ideal for short to medium distances, especially within cities 
or between nearby towns. Road vehicles like trucks, vans, and bikes can easily reach 
remote areas where other modes may not operate. It is suitable for perishable goods, 
courier deliveries, and e-commerce parcels due to its speed and accessibility. 

For example, Blue Dart and Delhivery use road networks to deliver packages directly 
to customers’ homes across India.

2.	 Rail Transportation

Rail transport is cost-effective and suitable for transporting large volumes of goods 
over long distances. It is especially beneficial for heavy and bulk items such as coal, 
cement, grains, and minerals. Although rail has less flexibility compared to road 
transport, it offers better speed and reliability for intercity shipments. It is also more 
environmentally friendly due to lower fuel consumption per tonne-kilometre. 

A common example is Indian Railways transporting iron ore and coal from mines to 
steel plants across the country.

3.	 Air Transportation

Air transport is the fastest mode of transportation, commonly used for urgent, 
high-value, or time-sensitive goods. It is ideal for delivering items like electronics, 
pharmaceuticals, fashion goods, or documents that require quick handling. However, 
it is typically  the most expensive option, making it less suitable for bulk shipments. 
Airports require supporting infrastructure like warehouses and customs clearance, 
adding to costs. 
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A relevant example is FedEx, which uses air cargo services to deliver express parcels 
internationally and domestically within tight timelines.

4.	 Water Transportation

Water transport involves the movement of goods through ships and boats, making it 
the most economical choice for transporting heavy and bulky cargo over long distances. 
It is commonly used for international trade, where goods are shipped in containers via 
sea routes. While it is slower than other modes, it significantly reduces transportation 
costs, especially for non-urgent deliveries. Ports serve as hubs for importing and 
exporting commodities like crude oil, machinery, and textiles. 

For example, containers carrying electronics and garments are shipped from Chennai 
Port to international markets.

5.	 Pipeline Transportation

Pipeline transport is used for the continuous movement of fluids like petroleum, 
natural gas, and chemicals over long distances. It is highly cost-effective, safe, and 
reduces road congestion and fuel consumption. Once installed, pipelines require 
minimal human intervention, making them ideal for non-stop transportation. However, 
they involve high initial investment and are only suitable for specific types of products. 

A real-world example is GAIL (India) Limited, which operates natural gas pipelines 
that run across several Indian states, supplying gas to industries and households.

1.2.3 Importance of Transportation in Logistics

1.	 Product Movement

Transportation is essential for moving goods from where they are produced to 
where they are consumed. It links the various stages of the supply chain — from raw 
material suppliers to manufacturers, distributors, retailers, and finally to the customer. 
Without transportation, no product can reach its final user, making it the backbone of 
logistics operations. Efficient movement of goods ensures continuity in production and 
uninterrupted product availability.

2.	 Customer Satisfaction

Fast and timely deliveries are key to satisfying customers in today’s competitive 
market. Reliable transportation ensures that customers receive the right product, in 
the right condition, and at the right time. Delays or damaged deliveries often lead to 
customer complaints and loss of trust. Therefore, transportation directly influences a 
company’s reputation and customer loyalty.

3.	 Inventory Reduction

When transportation is fast and reliable, companies do not need to keep large 
quantities of stock in storage. This reduces carrying costs, such as rent, insurance, and 
spoilage, especially for perishable or seasonal items. A well-planned transport system 
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supports Just-in-Time (JIT) inventory strategies, allowing goods to arrive exactly when 
needed. This leads to cost efficiency and leaner operations.

4.	 Geographical Expansion

Transportation enables businesses to reach distant cities, remote villages, and 
international markets, thereby expanding their revenue opportunities. With reliable 
transport links, businesses can expand their distribution network and grow their market 
share. For example, agricultural products from rural India can now reach global 
supermarkets through a mix of road, rail, and sea transport.

5.	 Economic Contribution

A country’s transportation infrastructure plays a vital role in its economic 
development. Efficient logistics systems reduce transaction costs, speed up trade, and 
support industrial growth. Highways, ports, railways, and air cargo terminals contribute 
significantly to employment, GDP, and investment. Transportation also supports other 
industries such as tourism, agriculture, and manufacturing by improving connectivity.

Case Study: Amazon India – A Leader in Transportation Excellence

Amazon India has set a benchmark in logistics and transportation through its 
multi-modal delivery ecosystem. The company uses a wide network of trucks, vans, 
motorbikes, electric vehicles, and even drones in pilot locations to ensure fast and 
efficient delivery across India, including in remote rural areas. It has invested heavily 
in fulfillment centers (FCs) located strategically in various states, which act as regional 
warehouses to store inventory closer to customers. In addition, Amazon partners with 
numerous third-party logistics (3PL) providers and local delivery agents through its 
programs like Amazon Transportation Services (ATS) and I Have Space (IHS), which 
allow shopkeepers in small towns to act as mini distribution points.

Amazon’s use of technologies—such as GPS tracking, AI-based route optimization, 
and real-time updates—has enabled it to provide same-day or one-day delivery in many 
cities, setting a high standard for customer service.

Even during challenging situations like the COVID-19 lockdown, Amazon leveraged 
its resilient transport system to deliver essentials, demonstrating the critical role of 
logistics in crisis response. Amazon’s transportation strategy is a textbook example 
of how logistics can drive growth, expand markets, and deliver consistent value to 
customers.

1.2.4 Transportation Functionality
Transportation adds value to the product and helps businesses compete better. Its 

main functions are described below:

1.	 Product Movement

The core function of transportation is to physically move goods from one place to 
another within the supply chain. This includes both inbound logistics (bringing raw 
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materials to a factory) and outbound logistics (sending finished goods to customers or 
retailers). Without product movement, no manufacturing, sales, or delivery can happen 
effectively. 

For instance, Flipkart moves products from its central warehouse to customers' 
homes through its delivery fleet.

2.	 Product Storage

Sometimes transportation vehicles like trucks or containers also act as temporary 
storage units, especially when warehouse space is full or delivery schedules are 
postponed . This is known as storage-in-transit, where goods are stored while being 
transported or waiting for further distribution. It allows companies to delay final storage 
decisions or manage overflow during peak demand. 

For example, seasonal products like Diwali stock may be kept in trailers near retail 
outlets until shelf space becomes available.

3.	 Transit Time Management

One of the key functions of transportation is to ensure timely delivery by managing 
transit time effectively. This is especially critical for perishable items like fruits, 
vegetables, dairy, and medicines that require fast movement from source to destination. 
Minimising delays in transit improves efficiency and helps businesses to meet customer 
expectations. 

For instance, fresh vegetables are transported overnight from farms to urban 
supermarkets to maintain their freshness.

4.	 Consolidation and Break-Bulk

Transportation also involves consolidating multiple small shipments into one large 
load to reduce transport costs and improve efficiency.. At a central hub, consolidated 
shipments are divided into smaller loads for final delivery—a process often called 
deconsolidation or break-bulk distribution. This function is essential in large-scale 
logistics operations that serve diverse geographic areas. 

For example, DHL consolidates international packages at a central warehouse, then 
breaks them down into smaller loads for domestic distribution.

5.	 Service Quality

Transportation significantly impacts the overall quality of service experienced by 
the end customer. Timely delivery, safe handling, and proper condition of the goods 
upon arrival all depend on how well transportation is managed. Any damage, delay, or 
spoilage during transit can harm the company’s reputation. 

For example, in cold chain logistics, refrigerated trucks ensure that vaccines and 
temperature-sensitive medicines reach hospitals in perfect condition.
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1.2.5 Principles of Transportation
Transportation decisions must follow certain principles to ensure efficiency, cost-

effectiveness, and service quality. These include:

1.	 Economy of Distance (Tapering Principle)

This principle states that the cost per kilometre decreases as the distance travelled 
increases. Fixed costs such as driver wages, vehicle maintenance, and fuel are spread 
over a larger distance, making long-distance transportation more economical per unit. 
Businesses can save more by consolidating shipments and sending them to distant 
markets in fewer trips. 

For example, shipping a container from Mumbai to Delhi (1400 km) is cheaper per 
kilometre than shipping the same container just 100 km due to this cost distribution.

2.	 Economies of Scale

When companies transport goods in larger quantities, they reduce the cost per 
unit because the total cost is shared across more products. This principle encourages 
businesses to use bulk shipments wherever possible to reduce transportation costs. 
Fewer trips also mean reduced fuel consumption and lower environmental impact. 

For instance, shipping 1000 units in one truck is far cheaper than making ten separate 
trips with 100 units each.

3.	 Reliability

Reliability refers to the consistency and predictability of transportation services. 
Businesses value delivery systems that are on time and dependable, especially when 
dealing with time-sensitive or high-value goods. Reliable transport reduces delays, 
stockouts, and customer complaints. For example, FedEx is trusted globally for its 
guaranteed overnight delivery, especially for urgent shipments.

4.	 Flexibility

Flexibility in transportation means the ability to adapt quickly to route changes, 
varying delivery volumes, and shifting customer needs. It allows logistics systems 
to respond to unexpected events like road closures, demand spikes, or last-minute 
orders. Road transport offers the highest flexibility in India due to the wide network 
and accessibility of remote areas. For instance, BigBasket uses two-wheelers for small 
deliveries and vans for bulk orders, adapting quickly to order size and location.

5.	 Safety

Safety is a critical principle that ensures goods are transported without damage, theft, 
or loss. It involves using safe packaging, trained staff, proper handling procedures, 
and advanced technologies like GPS tracking and security seals. Ensuring safety is 
especially important for fragile, expensive, or sensitive items. For example, electronics 
and pharmaceuticals are transported in secure containers with barcodes and tamper-
proof seals to maintain quality and prevent pilferage.
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6.	 Speed vs Cost Trade-off

There is often a trade-off between speed and cost in transportation. Air transport is 
faster but more expensive, while sea or rail transport is cheaper but slower. Companies 
must choose a mode based on the urgency and value of the product — urgent deliveries 
justify higher costs, while bulk goods can take slower, cost-effective routes. For example, 
a luxury smartphone might be flown by air, but steel coils are typically shipped by rail 
due to their weight and lower urgency.

Case Study: Blue Dart Express

Blue Dart Express, one of India’s most trusted logistics providers, demonstrates 
how transportation principles are applied effectively. Known for its overnight delivery 
model, Blue Dart operates dedicated cargo planes and a vast surface delivery network 
that covers over 35,000 locations across India. It leverages the principle of reliability 
by ensuring timely deliveries, even in remote areas, and maintains speed by combining 
air and surface modes for express services. Blue Dart also specializes in temperature-
sensitive logistics, especially for the pharmaceutical sector, using refrigerated transport 
and secure packaging to protect product integrity. With real-time GPS tracking, barcode 
scanning, and electronic proof-of-delivery systems, the company ensures safety, 
transparency, and customer satisfaction, making it a model example of transportation 
excellence in Indian logistics.

◊	 Transportation is the physical movement of goods, essential to the 
functioning of any supply chain.

◊	 Modes of transport include road, rail, air, water, and pipeline, each with 
specific advantages and uses.

◊	 Transportation ensures customer satisfaction by enabling timely and 
accurate deliveries.

◊	 Functions of transportation include product movement, storage, transit 
time management, consolidation, and service quality.

◊	 Principles of transportation such as economy of distance, scale, reliability, 
flexibility, safety, and speed-cost trade-offs help optimize performance.

RecapRecap
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1.	 What is the primary function of transportation in logistics?

2.	 Which mode of transport is best for short-distance, door-to-door 
deliveries?

3.	 Name the most suitable transport mode for heavy and bulky international 
cargo.

4.	 What does the tapering principle relate to?

5.	 Which principle describes lower cost per unit with larger shipments?

6.	 Which company in India is known for its overnight delivery using cargo 
planes?

7.	 What is ‘storage-in-transit’ in transportation?

8.	 Which transport mode is most flexible in India?

9.	 What kind of goods are ideal for pipeline transport?

10.	 What type of goods require cold chain logistics?

11.	 Which company uses AI for route optimization in delivery?

12.	 What is a trade-off involved in air vs sea transport?

RecapObjective Questions

1.	 Product movement

2.	 Road transport

3.	 Water transport

4.	 Economy of distance

5.	 Economy of scale

6.	 Blue Dart

7.	 Temporary storage

8.	 Road transport

Recap
Answers
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9.	 Liquids and gases

10.	 Medicines, vaccines

11.	 Amazon India

12.	 Speed vs cost

1.	 Explain the role of transportation in ensuring customer satisfaction with 
suitable examples.

2.	 Compare the advantages and limitations of different modes of transportation 
in logistics.

3.	 Describe the main functions of transportation in a supply chain.

4.	 Discuss the principles of transportation with practical examples from 
Indian industries.

5.	 Analyse the logistics model of Amazon India or Blue Dart to illustrate 
effective transportation practices.

6.	 Case Analysis: Study Blue Dart’s express delivery network and write a 
report on how it follows transportation principles.

7.	 Field Visit: Visit a local warehouse or courier hub and observe the modes 
of transport and material handling techniques used.

8.	 Comparative Study: Compare the cost, time, and reliability of road vs rail 
transport for a specific product.

9.	 Project Work: Design a basic transportation plan for a small e-commerce 
startup serving a city and nearby towns.

10.	 Data Collection Assignment: Collect newspaper articles or reports on 
transport disruptions (e.g., strikes, fuel price hikes) and write how they 
impact supply chains.

Recap
Assignments
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Unit     3   

  Inventory Management

Prerequisites

Learning Outcomes

After studying this unit, learners will be able to:

◊	 explain the concept, importance, and objectives of 
inventory management

◊	 identify different types and components of inventory 
used in businesses

◊	 apply key inventory management techniques like EOQ, 
JIT, ROP, and ABC Analysis

◊	 recognise the role of inventory planning in enhancing 
efficiency and customer satisfaction

you run a small stationery shop. You sell pens, notebooks, 
and markers every day, but if you order too much stock, your 
shelves overflow, and some items may never sell. On the other 
hand, if you don’t have enough stock, customers walk away 
disappointed, and you lose sales. To solve this, you carefully 
check how fast items are selling, how long it takes for new stock 
to arrive, and how much you need to keep on hand to avoid both 
shortage and excess. This careful planning and control of what 
to buy, when to buy, and how much to keep, so that customers 
are satisfied and costs are controlled. This is called inventory 
management. Let us learn more about inventory management 
in this unit.

Inventory Management, Economic Order Quantity (EOQ), Safety 
Stock, Inventory Planning, ABC Analysis

Keywords 
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Discussion

1.3.1 What is Inventory?
Inventory refers to the items a business holds for manufacturing, resale, or supporting 

daily operations.It plays a vital role in the overall performance of a business because it 
is directly linked to production efficiency, sales performance, customer satisfaction, and 
financial health. Whether it is a small retail shop or a large manufacturing unit, effective 
inventory management helps to ensure that products are available when needed and 
costs are kept under control.

1.3.1.1 Components of Inventory

The five main components of inventory include:

1.	 Raw Materials: These are the basic inputs used to produce finished goods. 
Businesses purchase raw materials from suppliers, and these materials are then 
processed or assembled into final products.

Example: A garment company buys cotton fabric, buttons, and zippers as raw 
materials to make shirts.

2.	 Work-in-Progress (WIP): This includes items that are partially completed and 
still undergoing production or assembly. These items are no longer raw materials 
but are not yet finished products either.

Example: A half-stitched shirt lying in the tailoring unit is WIP inventory. It still 
requires sewing, ironing, and packaging before it’s ready for sale.

3.	 Finished Goods: These are the final products that are ready for sale to customers. 
Finished goods are usually stored in warehouses, retail stores, or showrooms, 
waiting to be sold.

Example: A packaged, labelled shirt kept on a store shelf is a finished good, ready 
to be bought by a customer.

4.	 Maintenance, Repair, and Operating (MRO) Supplies:  These items are not part 
of the final product but are essential for maintaining manufacturing and business 
operations. MRO supplies help maintain machines, ensure cleanliness, or enable 
smooth operations in factories and offices.

Example: A factory may stock lubricants, spare machine parts, safety gloves, and 
cleaning fluids as MRO inventory.

5.	 Transit Inventory: Transit inventory refers to the goods that are on the move 
between two locations, such as from a supplier to a warehouse or from a factory 
to a retailer. These items have been dispatched but have not yet been received at 
their final destination, so they are not available for use or sale during this period.
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Example: A batch of furniture being transported by truck from the manufacturing 
unit in Rajasthan to a retail showroom in Delhi is considered transit inventory until 
it arrives and is unloaded.

Together, these components make up the total inventory of a business. Managing 
them effectively helps in reducing costs, avoiding production delays, meeting customer 
demand on time, and improving overall profitability. Poor inventory control can lead 
to overstocking, spoilage, cash flow problems, or stockouts all of which can hurt the 
business.

1.3.1.2 Importance of Inventory 

1.	 Supports Smooth Production: Inventory ensures that raw materials and 
components are readily available whenever the production process requires 
them. This helps in avoiding interruptions in manufacturing and maintaining a 
consistent workflow. When materials are always on hand, production schedules 
can be met on time, increasing efficiency.

2.	 Meets Customer Demand: Having finished goods in stock allows a business to 
fulfil customer orders without delay. Customers expect immediate availability, 
especially in competitive markets. Proper inventory levels help avoid situations 
where customers walk away due to unavailable products.

3.	 Buffers Against Uncertainty: Inventory acts as a cushion during unexpected 
events like supplier delays, transport strikes, or sudden demand increases. It 
helps the business continue operations even when the supply chain is disrupted. 
This kind of safety stock is critical for managing risks and maintaining stability.

4.	 Improves Customer Satisfaction: When products are available exactly 
when and where customers need them, satisfaction levels go up. Customers 
trust businesses that consistently deliver what they promise. Good inventory 
management helps maintain this trust by reducing stockouts and ensuring timely 
delivery.

1.3.2 Inventory Management
Inventory management refers to the process of ordering, storing, tracking, and 

controlling inventory whether it is raw materials, work-in-progress (WIP), or finished 
goods. It ensures that the right quantity of inventory is available at the right time to 
meet customer demand without overstocking or understocking.

“Inventory management is the process of efficiently overseeing the constant flow of 
units into and out of an existing inventory.” - Bowersox et al. (2013)

Inventory is one of the largest assets of any organisation. Poor management can lead 
to excessive carrying costs, stockouts, or loss of customers, while efficient management 
enhances profitability and customer satisfaction.
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1.3.2.1 Objectives of Inventory Management

1.	 Ensure Product Availability to Meet Customer Demand Without Delay

One of the primary goals of inventory management is to make sure that products 
are available whenever customers need them. By maintaining adequate stock levels, 
businesses can fulfill orders on time and avoid losing sales to competitors. This improves 
customer satisfaction and strengthens the company's reputation in the market.

2.	 Minimize Inventory Costs, Including Ordering, Holding, and Shortage Costs

Inventory management helps reduce the total cost of managing stock by balancing how 
much is ordered, stored, and sold. Holding too much inventory increases warehousing, 
insurance, and spoilage costs, while ordering too frequently increases administrative 
and transportation expenses. Effective planning ensures that the company avoids 
stockouts while still keeping costs under control.

3.	 Maintain Optimum Stock Levels to Avoid Both Overstocking and 
Understocking

Inventory management aims to keep just the right amount of stock — not too much 
and not too little. Overstocking leads to unnecessary storage costs and the risk of unsold 
goods, while understocking causes delays and customer dissatisfaction. Using tools like 
Economic Order Quantity (EOQ) and Reorder Point (ROP), businesses can manage 
this balance effectively.

4.	 Improve Cash Flow and Working Capital Efficiency

By avoiding excess inventory, businesses free up cash that can be used for other 
operations or investments. Good inventory management ensures that money is not 
locked in unsold stock, helping companies maintain healthy working capital. This 
improves the overall financial flexibility and liquidity of the business.

5.	 Enhance Operational Efficiency Through Better Planning and Coordination

Inventory management supports smooth coordination between departments such 
as purchasing, production, warehousing, and sales. Accurate inventory data helps in 
scheduling production runs, planning procurement, and reducing delays or idle time. 
This results in a more responsive and cost-effective supply chain.

1.3.2.2 Key Functions of Inventory Management

1.	 Demand Forecasting: Demand forecasting involves estimating future customer 
demand using tools like historical sales data, market trends, and seasonal 
patterns. Accurate forecasting helps businesses decide how much stock to keep, 
avoiding both shortages and excess inventory. It enables better production and 
procurement planning, reducing costs and improving customer service.

2.	 Stock Replenishment: Stock replenishment is the process of deciding when and 
how much to reorder so that inventory levels stay within safe limits. It depends 
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on factors like daily usage rates, lead time from suppliers, and reorder points. 
Timely replenishment ensures that stockouts are prevented while avoiding 
overstocking.

3.	 Inventory Tracking and Control: This function uses technologies such as 
barcode scanning, RFID tags, and ERP systems to monitor inventory in real-
time.It allows businesses to know the exact quantity and location of each item, 
reducing errors and theft. Proper tracking ensures better control over stock 
movement and helps with accurate reporting and audits.

4.	 Inventory Classification and Analysis: Inventory classification helps 
companies prioritize their focus based on item value or usage by using methods 
like ABC Analysis (Always Better Control) or VED Analysis (Vital, Essential, 
Desirable). This ensures that critical or high-value items are managed more 
closely than less important ones. It improves inventory planning and resource 
allocation.

5.	 Coordination with Other Functions: Inventory management must work closely 
with procurement, production, warehousing, and distribution departments 
to keep operations running smoothly. A well-aligned inventory plan ensures 
materials are available for production and products are ready for delivery. This 
coordination helps reduce delays, avoid duplication of efforts, and improve 
overall efficiency in the supply chain.

1.3.2.3 Inventory Management Techniques

1.	 Economic Order Quantity (EOQ)

EOQ is a quantitative model that helps determine the optimal quantity of stock a 
business should order each time to minimise the total inventory cost, which includes 
both ordering costs and holding (carrying) costs. The model assumes that demand, 
ordering cost, and holding cost are known and constant. The EOQ formula is:

                                          

Where:

◊	 D = Annual demand
◊	 S = Ordering cost per order
◊	 H = Holding cost per unit per year

Example: A bookstore ordering 1,000 units annually with a ₹100 ordering cost and ₹10 
annual holding cost per unit would calculate EOQ to minimise overall inventory costs.
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2.	 Just-in-Time (JIT)

JIT is an inventory strategy focused on receiving goods only when they are needed, 
either for production or customer delivery. It reduces the need for large storage spaces 
and minimises waste by ensuring that inventory is not held unnecessarily. This system 
requires highly reliable suppliers and efficient production planning.

Example: Toyota uses JIT in its automobile manufacturing plants, where parts are 
delivered to the assembly line just in time to be used, reducing storage costs and 
improving production efficiency.

3.	 Safety Stock

Safety stock is the extra inventory kept on hand to protect against uncertainties in 
demand or delays in supply. It acts as a buffer to prevent stockouts that may result from 
sudden spikes in demand, production issues, or transportation delays. The amount of 
safety stock depends on lead time variability and service level expectations.

Example: A pharmacy may maintain safety stock of essential medicines like insulin to 
ensure availability even during unexpected demand surges or supplier delays.

4.	 Reorder Point (ROP)

The Reorder Point is the inventory level at which a new purchase order must be 
placed to replenish stock before it runs out. It is calculated based on average usage and 
lead time:

ROP=Average daily usage × Lead time in days

When the inventory falls to this level, the business initiates reordering to avoid stockouts.

Example: If a retailer sells 10 units per day and the supplier takes 5 days to deliver, the 
ROP would be 50 units.

5.	 ABC Analysis

ABC Analysis is a method of inventory classification that helps businesses to 
prioritise control efforts based on the importance and value of items. It divides inventory 
into three categories:

◊	 A items: High-value items with low frequency of use (tight control needed)
◊	 B items: Moderate-value items with medium frequency
◊	 C items: Low-value items with high frequency (minimal control)

This method allows businesses to focus more attention and resources on managing 
the most valuable items.

Example: In a pharmaceutical warehouse, life-saving drugs like vaccines may be 
classified as A items, routine antibiotics as B, and cotton swabs as C items.
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1.3.2.4 Benefits of Effective Inventory Management

1.	 Reduces Carrying Costs, Storage Costs, and Working Capital Tied in Stock

Effective inventory management helps businesses avoid overstocking, which reduces 
the costs of warehousing, insurance, and utilities. It also frees up working capital that 
would otherwise be tied up in unsold inventory, allowing that money to be used for 
other business needs. As a result, companies can operate more cost-effectively and 
improve overall financial health.

2.	 Ensures on-Time Product Availability and Customer Satisfaction

By maintaining the right inventory levels, businesses can ensure that products are 
available whenever customers need them. This prevents stockouts, delays, or lost sales, 
which are major reasons for customer dissatisfaction. Timely fulfillment of orders 
enhances customer trust and builds long-term loyalty.

3.	 Improves Production Scheduling and Reduces Delays

When inventory is well-managed, raw materials and components are available 
exactly when needed in the production process. This enables smoother scheduling of 
operations and reduces idle time in factories. It helps avoid production halts due to 
material shortages, thus improving overall efficiency.

4.	 Enhances Supply Chain Responsiveness

Inventory visibility and control allow businesses to respond quickly to changes in 
customer demand or market conditions. A well-managed inventory system supports 
faster decision-making and better coordination with suppliers and distributors. This 
responsiveness gives companies a competitive eDangerous goodse in dynamic markets.

5.	 Minimizes Losses Due to Expiry, Obsolescence, and Theft

Proper inventory management ensures that stock is rotated, tracked, and sold within 
its useful life, especially for perishable or trend-sensitive products. It also helps identify 
slow-moving items and reduce over-purchasing of products at risk of becoming obsolete. 
Additionally, strong inventory control systems reduce the risk of theft or misplacement.

Case Study: Dabur India

Dabur India, a leading FMCG company, implemented a centralised inventory 
management system integrated with SAP ERP software. By improving demand 
forecasting and automating inventory tracking across its warehouses, the company 
reduced stockouts by 30% and cut excess inventory by 18%. This improved visibility 
across manufacturing and distribution centers, enabling better decision-making and 
faster responses to regional demand.

1.3.3 Inventory Planning
Inventory planning is the process of determining how much inventory to order, 

when to order it, and how to maintain the right stock levels to meet customer demand 
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while minimising costs. It involves forecasting future demand, analysing current stock, 
setting reorder points, and choosing appropriate inventory control methods. The goal 
is to strike a balance between product availability and inventory-related expenses like 
ordering, holding, and stockout costs.

"Inventory planning ensures that materials are available for production and products 
are available for delivery to customers, while also keeping inventory costs as low as 
possible." - Chopra & Meindl (2016)

Example: A smartphone retailer expects increased demand during the Diwali season. 
Through inventory planning, it forecasts the number of units required, places orders in 
advance, and arranges warehouse space. This ensures the phones are available during 
peak demand without overstocking after the season ends.

1.3.3.1 Importance of Inventory Planning

1.	 Prevents Stockouts that Lead to Lost Sales or Delayed Production

Inventory planning helps ensure that goods are available when needed, avoiding 
situations where stock runs out. Stockouts can cause delays in production or leave 
customers without their desired products, leading to lost sales. By maintaining the right 
safety stock and timely reordering, businesses can avoid interruptions and maintain 
smooth operations.

2.	 Avoids Overstocking, Which Ties Up Working Capital and Increases Storage 
Costs

Holding too much inventory leads to increased warehousing costs, insurance, and the 
risk of product damage or obsolescence. Overstocking also locks up funds that could be 
better used elsewhere in the business. Inventory planning helps maintain optimal stock 
levels, reducing unnecessary financial and space burdens.

3.	 Improves Demand Forecasting and Purchasing Decisions

Good inventory planning relies on accurate demand forecasting based on past sales 
trends and market analysis. It helps businesses make informed decisions about how 
much to buy and when to buy it. This reduces guesswork, prevents shortages, and 
ensures that procurement aligns with actual customer needs.

4.	 Aligns Inventory with Production Schedules and Marketing Plans

Inventory planning ensures that raw materials and components are available when 
production is scheduled, avoiding delays and idle time. It also supports marketing 
campaigns by ensuring enough stock is ready for promotions or seasonal demand 
spikes. This coordination between departments leads to greater efficiency and better 
resource utilization.

5.	 Supports Customer Satisfaction Through Timely Product Availability

When products are consistently available without delay, customers are more likely 
to return and trust the brand. Inventory planning ensures that demand is met promptly, 
reducing complaints and increasing loyalty. Satisfied customers contribute to positive 
word-of-mouth and long-term business success.
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◊	 Inventory Management ensures goods are available when needed by 
minimising cost and avoiding excess.

◊	 Components of Inventory include raw materials, work-in-progress, 
finished goods, MRO supplies, and transit inventory.

◊	 Inventory Management Objectives include maintaining stock levels, 
reducing costs, and improving cash flow and customer satisfaction.

◊	 Techniques like EOQ, JIT, and ROP help businesses control when and 
how much to order.

◊	 Inventory Planning aligns purchasing and production with forecasted 
demand, preventing stockouts and overstocking.

RecapRecap

1.	 Inventory management mainly focused on?

2.	 Name one component of inventory that is in the production process.

3.	 What does EOQ stand for?

4.	 What is the purpose of safety stock?

5.	 Which technique ensures inventory arrives only when needed?

6.	 Define ROP in inventory terms.

7.	 What does ABC Analysis classify?

8.	 Which component includes spare parts and cleaning supplies?

9.	 Name one objective of inventory management.

10.	 What kind of inventory is “on the move”?

11.	 Which company implemented SAP for inventory visibility?

12.	 Who defines inventory management as the process of overseeing the 
constant flow of units?

RecapObjective Questions
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1.	 Controlling inventory

2.	 Work-in-progress

3.	 Economic Order Quantity

4.	 Prevent stockouts

5.	 Just-in-Time (JIT)

6.	 Reorder Point

7.	 Inventory by value

8.	 MRO supplies

9.	 Reduce costs

10.	 Transit inventory

11.	 Dabur India

12.	 Bowersox et al.

RecapAnswers

1.	 Define inventory management and explain its significance in logistics.

2.	 Describe the components of inventory with relevant business examples.

3.	 Discuss the objectives and benefits of effective inventory management.

4.	 Explain key techniques like EOQ, JIT, and ABC Analysis in inventory 
control.

5.	 How does inventory planning help prevent both overstocking and 
stockouts?

6.	 Examine how Dabur India improved its inventory management using ERP. 
Write a report.

7.	 Visit a retail or manufacturing unit and document how inventory is tracked 
and managed.

RecapAssignments
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8.	 Categorise a store’s items using ABC Analysis and justify your 
classification.

9.	 Create a mock inventory plan for a small business (e.g., bookstore) using 
EOQ and ROP.

10.	 Prepare a presentation comparing inventory management in two sectors – 
FMCG vs. Pharmaceuticals.

1.	 Bowersox, D. J., Closs, D. J., & Cooper, M. B. (2013). Supply Chain 
Logistics Management. McGraw-Hill.

2.	 Ballou, R. H. (2004). Business Logistics/Supply Chain Management (5th 
ed.). Pearson Education.

3.	 Chopra, S., & Meindl, P. (2016). Supply Chain Management: Strategy, 
Planning, and Operation. Pearson Education.

4.	 Waters, D. (2009). Supply Chain Management: An Introduction to 
Logistics. Palgrave Macmillan.

5.	 Rushton, A., Croucher, P., & Baker, P. (2017). The Handbook of Logistics 
and Distribution Management. Kogan Page.

Recap Reference

1.	 Ghiani, G., Laporte, G., & Musmanno, R. (2013). Introduction to Logistics 
Systems Management. Wiley.

2.	 Ailawadi, S. C., & Singh, R. (2021). Logistics and Supply Chain 
Management. PHI Learning.

3.	 Gopalakrishnan, P., & Sundaresan, M. (2009). Materials Management: An 
Integrated Approach. PHI Learning.

4.	 Datta, A. K. (2009). Materials Management: Procedures, Text and Cases. 
Prentice-Hall of India.

5.	 Singh, R. (2020). Essentials of Inventory Management. SAGE Publications.
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Unit     4   

   Material Handling

Prerequisites

Learning Outcomes

After completing this unit, learners will be able to:

◊	 define material handling and explain its scope and 
importance in logistics

◊	 identify the objectives and functions of material 
handling within warehouses and distribution systems

◊	 comprehend the use of Automated Material Handling 
Systems (AMHS) and their impact on efficiency and 
safety

◊	 evaluate the role and benefits of logistics outsourcing 
in modern supply chain management

A large warehouse where hundreds of different products 
arrive every day. As soon as the delivery truck arrives at the 
dock, workers unload the boxes using forklifts, place them 
on trolleys, and move them to storage racks. When an order 
is received, these items are picked, packed, and placed on 
conveyors to be sent out for delivery, all in a carefully organised 
flow. This entire process of moving, storing, controlling, and 
protecting goods inside the warehouse, from the point of arrival 
to the point of dispatch, is called material handling. It plays 
a vital role in making sure that goods are handled efficiently, 
safely, and at the lowest cost possible.

Material Handling, Automated Guided Vehicles (AGVs), Warehouse 
Management System (WMS), Third-Party Logistics (3PL), AS/RS 
(Automated Storage and Retrieval System

Keywords 
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Discussion

1.4.1 Material Handling 
Material handling refers to the movement, protection, storage, and control of materials 

and products throughout the process of manufacturing, distribution, consumption, and 
disposal.

“Material handling involves all movement of materials, whether manually or by 
mechanical equipment, from one point to another in a warehouse or production area.” 
- Martin Christopher (2016)

According to the Materials Handling Industry of America (MHIA), material handling 
refers to the movement, protection, storage, and control of materials and products 
throughout the process of manufacturing, distribution, consumption, and disposal. 
Example: In a large warehouse such as Flipkart’s fulfilment center, forklifts move 
heavy cartons from the receiving dock to storage racks. Later, automated conveyors 
transport selected products to the packing area, where staff prepare them for shipment. 
This entire process is a real-world example of effective material handling in action.

1.4.1.1 Objectives of Material Handling

1.	 Minimize Material Movement Time and Cost: One of the key objectives of 
material handling is to reduce the time and effort required to move materials 
within a facility. By using efficient layouts and equipment, companies can 
reduce unnecessary movement, saving both time and labour. This helps lower 
overall operational costs and improves the speed of material flow.

2.	 Ensure Safety of Materials and Workers: Material handling systems aim to 
reduce the risk of injury to workers and prevent damage to goods.  By using 
protective equipment and automation, companies can minimise accidents that 
occur during lifting, loading, and transporting materials. This creates a safer 
work environment and enhances compliance with health and safety regulations.

3.	 Increase Operational Efficiency: Efficient material handling ensures that raw 
materials, components, and finished goods are available when and where they 
are needed. This avoids production delays, idle labour, and bottlenecks in the 
workflow. As a result, operations run more smoothly, leading to better use of 
resources and faster output.

4.	 Reduce Product Damage and Waste: Proper handling techniques and 
equipment help in protecting goods from damage during movement and storage. 
This reduces losses caused by breakage, spoilage, or mishandling. Less damage 
also means less waste and higher profitability for the business.

5.	 Improve Productivity and Workflow: When materials are moved efficiently 
and systematically, workers can focus on their tasks without interruption. 
This leads to faster processing, fewer delays, and better coordination across 
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departments. Overall, well-managed material handling contributes to higher 
productivity and smoother business operations.

1.4.1.2 Scope of Material Handling 

1.	 Loading and Unloading of Goods: This involves transferring goods onto or 
off transportation vehicles such as trucks, ships, or trains. It is the first and last 
step in the movement of goods and must be done carefully to prevent damage. 
Efficient loading and unloading save time, reduce labour costs, and ensure 
smooth logistics operations.

2.	 Movement of Materials Within a Plant or Warehouse: Material handling 
includes moving raw materials, components, or finished products from one 
location to another within the same facility. This may involve transferring 
items between workstations, storage zones, or shipping areas. Effective internal 
movement improves workflow, reduces idle time, and increases productivity.

3.	 Packing and Unpacking of Products: Packing ensures that materials are 
protected during handling, storage, and transport, while unpacking prepares 
goods for processing or sale. Proper packaging also supports labelling,  tracking, 
and compliance with safety standards. This step plays a key role in reducing 
damage and maintaining product quality.

4.	 Storage and Retrieval in Warehouses: This refers to placing materials into 
storage areas and retrieving them when needed. Good storage practices ensure 
items are organised, easily accessible, and safely handled. Efficient retrieval 
systems reduce delays in order processing and contribute to faster delivery 
times.

5.	 Use of Tools and Equipment Like Trolleys, Forklifts, Cranes, Conveyors, 
AGVs: Material handling relies on various manual, mechanical, and automated 
tools to move and lift goods safely. Equipment like forklifts and conveyors 
increase efficiency and reduce the risk of injury to workers. Advanced systems 
like AGVs (Automated Guided Vehicles) are used in modern warehouses for 
precision and automation.

1.4.1.3 Functions of Material Handling in Logistics

1.	 Movement of Goods: The primary function of material handling is to move 
raw materials, components, and finished goods efficiently within and between 
different locations. This includes transferring goods from receiving docks 
to storage, from storage to production, and from production to packaging or 
dispatch areas. Efficient movement reduces time delays and optimizes workflow 
across departments. Proper handling tools like forklifts, conveyors, and AGVs 
(Automated Guided Vehicles) improve speed and reduce manual effort.

2.	 Storage and Retrieval: Material handling ensures that goods are stored in the 
right location and can be retrieved quickly when needed, especially in large 
warehouses. A well-organized storage system with shelving, bins, and labelling 
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ensures faster access and proper space utilization. This supports order accuracy 
and timely shipment. Automated storage and retrieval systems (AS/RS) are 
increasingly used to boost efficiency and reduce human error.

3.	 Packaging and Protection: Packaging is a crucial function of material handling, 
aimed at protecting goods from damage, contamination, or tampering during 
storage and transportation. Proper materials such as bubble wrap, crates, pallets, 
and shrink-wrap are used to secure items. It also involves grouping items for 
easier handling and safer loading. This function not only preserves product 
quality but also reduces waste due to spoilage or breakage.

4.	 Inventory Control: Material handling supports accurate tracking of inventory 
levels through technologies like barcodes, RFID tags, and Warehouse 
Management Systems (WMS). Every movement — from receiving and storage 
to picking and dispatch — is logged, improving inventory visibility. This real-
time tracking prevents stockouts, overstocking, and misplacements. It also 
simplifies auditing and enhances supply chain coordination.

5.	 Efficiency and Safety: Modern material handling systems help businesses 
reduce labour-intensive work, lower operational costs, and improve overall 
productivity. Using ergonomic tools and automation, such as powered trolleys 
and conveyors, minimizes the risk of worker fatigue and injury. Safe handling 
of heavy or hazardous materials also protects both workers and products. This 
contributes to a safer work environment and compliance with occupational 
safety standards.

Case Study – BigBasket: Smart Material Handling in E-Grocery

BigBasket, one of India’s largest online grocery platforms, handles thousands of 
daily orders across multiple cities, requiring highly efficient material handling systems. 
In its fulfillment centres, the company uses clearly labelled storage bins, colour-coded 
zones, and ergonomic trolleys to streamline the picking and packing process. Orders are 
arranged according to delivery time slots and customer location, reducing the chance of 
errors and delays. By implementing zone-wise sorting, employees focus on specific areas 
within the warehouse, which speeds up movement and ensures higher order accuracy. 
This well-organized system allows BigBasket to fulfil large volumes of customer orders 
with minimal error, faster turnaround, and improved customer satisfaction, even during 
peak periods like festivals or lockdowns.

1.4.2 Automated Material Handling
Automated Material Handling Systems (AMHS) are computer-controlled 

technologies designed to move, lift, store, and transport materials with minimal human 
effort. These systems are increasingly used in warehouses, factories, and distribution 
centers to improve speed, accuracy, safety, and efficiency. AMHS helps companies to 
reduce labour costs, improve inventory control, and enhance productivity by automating 
repetitive and heavy tasks.
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1.4.2.1 Types of Automated Material Handling Systems

1.	 Conveyors

Conveyors are mechanical systems that move goods along a fixed path, usually 
within warehouses or assembly lines. They can be powered (motorised) or gravity-based 
and are ideal for transporting boxes, pallets, or packages from one section to another. 
Common types include belt conveyors, roller conveyors, and overhead conveyors.

Example: In Amazon warehouses, belt conveyors automatically move packages from 
picking zones to sorting areas.

2.	 Automated Guided Vehicles (AGVs)

AGVs are driverless mobile robots that follow pre-set paths using sensors, magnetic 
strips, or lasers to carry materials within a facility. They are used to transport heavy 
loads such as pallets, bins, or containers between storage and production areas. AGVs 
reduce manual labour, lower accident risks, and can work around the clock.

Example: Flipkart uses AGVs in some of its modern fulfilment centres to transport 
goods from storage shelves to packaging stations.

3.	 Robotics

Industrial robots are programmable machines used to pick, place, sort, stack, or 
pack items with high speed and precision. Robotic arms are often integrated with 
vision systems and artificial intelligence to handle tasks like picking items from bins 
or assembling products. They are ideal for repetitive, dangerous, or high-volume 
operations.

Example: In car manufacturing plants, robotic arms assemble parts, while in e-commerce 
warehouses, robotic pickers assist in sorting and packaging.

4.	 Automated Storage and Retrieval Systems (AS/RS)

AS/RS are computer-controlled storage systems that automatically place and retrieve 
loads from designated storage locations. They use cranes, shuttles, or robotic arms to 
access items in high racks or compact storage systems. These systems improve space 
utilization, speed, and inventory accuracy.

Example: Companies like Decathlon and Reliance Retail use AS/RS to manage high-
density warehouse operations and reduce picking time.

5.	 Warehouse Management Systems (WMS)

WMS is a software system that manages and monitors warehouse activities such 
as inventory tracking, picking, shipping, and labour management. It integrates 
with physical systems like conveyors and AS/RS to ensure smooth coordination of 
warehouse operations. WMS improves decision-making by providing real-time data on 
stock levels, locations, and performance.
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Example: BigBasket uses a WMS to track inventory levels and coordinate picking and 
dispatching based on delivery slots and customer locations.

1.4.2.2 Advantages of Automated Material Handling

1.	 Speed and Accuracy

Automated systems can perform tasks faster than manual labour, especially 
repetitive movements such as sorting, picking, and transporting goods. Machines 
follow programmed instructions with high precision, reducing errors in handling and 
order fulfilment. This leads to faster processing and dispatch of orders.

Example: In Amazon’s fulfilment centres, Kiva robots move entire shelves to human 
pickers, drastically reducing the time spent walking through warehouse aisles.

2.	 Labour Cost Savings

AMHS reduces the need for manual workers in physically intensive or repetitive 
roles, lowering long-term labour costs. Fewer human errors, breaks, and injuries lead 
to better overall efficiency. It also allows businesses to reassign workers to higher-
value tasks like supervision or customer service. Over time, the initial investment in 
automation pays off through consistent savings in manpower expenses.

3.	 Space Utilisation

Automated systems support compact and vertical storage solutions, allowing 
businesses to make the most of limited warehouse space. For example, AS/RS units can 
access high racks that are difficult for human operators to reach. This reduces the  space 
required for inventory and enables more goods to be stored in the same area. Enhanced 
space utilisation also helps lower building and maintenance costs.

4.	 Improved Safety

Automation reduces direct human interaction with heavy lifting, hazardous materials, 
and machinery, significantly lowering the risk of workplace accidents. Systems like 
conveyors and AGVs are designed with safety protocols such as collision sensors and 
emergency stops. Workers are exposed to fewer physically demanding tasks, resulting 
in a safer and more ergonomic work environment. This helps organisations comply 
with occupational health and safety standards.

5.	 Real-Time Inventory Tracking

Automated material handling systems are often integrated with Warehouse 
Management Systems (WMS) that update inventory data in real time. Each movement 
of goods — from receiving to storage to dispatch — is recorded instantly using 
barcodes, RFID, or scanning devices. This improves stock accuracy, reduces the 
chances of misplaced items, and supports better decision-making. Real-time tracking 
also enhances visibility across the supply chain and supports faster order fulfilment.
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Case Study: Flipkart’s Automated Fulfillment Centers

Flipkart, one of India’s leading e-commerce platforms, has adopted automation 
extensively across its fulfilment centers to streamline operations and handle large 
volumes of orders efficiently. These facilities are equipped with automated conveyor 
belts, robotic arms, barcode scanners, and smart sorting systems that work together 
to speed up the movement, picking, and packing of products. With the help of these 
technologies, Flipkart has been able to reduce manual handling time by 30%, allowing 
it to process more orders with fewer human errors and delays.

Barcode scanners ensure accurate product identification, while robotic systems 
assist in lifting, placing, and sorting goods, especially in high-density storage areas. 
The integration of these tools into the company's Warehouse Management System 
(WMS) allows real-time inventory tracking and faster order fulfilment. As a result, 
Flipkart has seen a 70% reduction in order processing errors, leading to higher customer 
satisfaction and improved delivery reliability. This strategic investment in automated 
material handling has given Flipkart a competitive advantage in the fast-paced Indian 
online retail market, especially during high-demand periods like festive seasons and 
sales events.

1.4.3 Logistics Outsourcing
Logistics outsourcing involves hiring a Third-Party Logistics (3PL) provider 

to manage part or all of a company’s logistics functions such as transportation, 
warehousing, inventory management, order fulfilment, and distribution. Instead of 
building and maintaining their own logistics infrastructure, businesses partner with 
specialised service providers who already have the expertise, technology, and networks 
needed for efficient logistics operations.

According to Chopra & Meindl (2016), “Third-party logistics providers help firms 
achieve logistics objectives through external expertise, technology, and infrastructure.”

This strategy allows companies to streamline operations, reduce costs, and respond 
flexibly to changing market demands without compromising customer service.

1.4.3.1 Benefits of  Outsourcing Logistics

1.	 Focus on Core Activities: By outsourcing logistics, companies can concentrate 
their internal resources on core business functions such as product innovation, 
marketing, sales, or customer engagement. Logistics is often complex and time-
consuming; outsourcing allows companies to shift that responsibility to experts. 
This enhances operational focus and promotes business growth in strategic 
areas.

2.	 Cost Reduction: Third-party logistics providers offer economies of scale 
because they serve multiple clients and operate large distribution networks. 
This means lower costs in transportation, warehousing, and technology usage 
compared to what a single firm could achieve independently. Outsourcing 
helps companies avoid capital investment in vehicles, warehouses, or logistics 
systems.
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3.	 Access to Technology and Expertise: 3PL providers invest in advanced 
technologies such as Warehouse Management Systems (WMS), Transportation 
Management Systems (TMS), RFID, and GPS tracking tools. Partnering 
with them gives companies access to these technologies without the need for 
in-house development. In addition, experienced logistics professionals ensure 
best practices and compliance with regulations.

4.	 Scalability and Flexibility: Outsourcing enables businesses to scale logistics 
operations up or down based on seasonal demand or market fluctuations. 
Companies don’t need to hire new staff or expand infrastructure during festive 
seasons or product launches. This flexibility makes outsourcing ideal for 
e-commerce companies and FMCG businesses with variable volumes.

5.	 Improved Service Levels: 3PLs usually have established distribution networks, 
local expertise, and trained personnel, which results in faster deliveries, better 
tracking, and fewer errors. As a result, customer satisfaction improves due to 
timely and accurate order fulfilment. Logistics outsourcing thus contributes to 
building a reliable and competitive brand image.

Real Case: Reliance Retail’s Partnership with 3PLs

To manage the distribution of groceries and electronics across India, Reliance Retail 
partners with several third-party logistics providers like Delhivery and Rivigo. This 
helps them manage variable demand, reduce delivery times, and reach rural markets 
more efficiently without owning all the infrastructure.

◊	 Material handling involves the movement, protection, storage, and 
control of goods in logistics operations.

◊	 Objectives include reducing costs, ensuring safety, improving efficiency, 
and minimizing product damage.

◊	 Scope covers loading/unloading, internal movement, storage, packaging, 
and use of handling equipment.

◊	 Functions in logistics ensure timely movement, inventory control, safety, 
and workflow efficiency.

◊	 Automated systems like conveyors, AGVs, and WMS enhance speed, 
accuracy, and space utilization.

◊	 Logistics outsourcing helps businesses reduce costs, focus on core 
activities, and gain flexibility.

◊	 Case studies from Flipkart and BigBasket illustrate real-world applications 
of automation and outsourcing.

RecapRecap
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1.	 What is material handling in logistics?

2.	 Name one objective of material handling.

3.	 What does AGV stand for?

4.	 Which system helps place and retrieve inventory automatically?

5.	 What is the role of WMS in a warehouse?

6.	 Give an example of a business that uses AGVs.

7.	 What does 3PL stand for?

8.	 Name one advantage of logistics outsourcing.

9.	 Which retail company uses zone-wise sorting for order fulfilment?

10.	 What kind of robot helps with picking and placing items?

11.	 What is one function of packaging in material handling?

RecapObjective Questions

1.	 Movement of goods
2.	 Ensure safety
3.	 Automated Guided Vehicle
4.	 AS/RS
5.	 Inventory tracking
6.	 Flipkart
7.	 Third-Party Logistics
8.	 Cost reduction
9.	 BigBasket
10.	 Robotic arms
11.	 Product protection

RecapAnswers
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1.	 Explain the objectives and scope of material handling in logistics with 
examples.

2.	 Discuss the types and benefits of Automated Material Handling Systems 
(AMHS).

3.	 How does material handling impact inventory control and workflow in 
warehouses?

4.	 Evaluate the advantages  of logistics outsourcing using a real case.

5.	 Describe the key functions of material handling and their role in improving 
efficiency and safety.

6.	 Visit a local warehouse or distribution centre and report on the material 
handling equipment used.

7.	 Prepare a flowchart showing how products move through a warehouse 
using automated systems.

8.	 Interview a logistics manager (online or offline) to understand how their 
company uses 3PLs.

9.	 Analyse the Flipkart case and identify how automation improves speed and 
reduces errors.

10.	 Use video or online tools to research AS/RS and prepare a short presentation 
on its benefits.

RecapAssignments

1.	 Ballou, R. H. (2004). Business Logistics/Supply Chain Management (5th 
ed.). Pearson Education.

2.	 Bowersox, D. J., Closs, D. J., & Cooper, M. B. (2013). Supply Chain 
Logistics Management. McGraw-Hill.

3.	 Chopra, S., & Meindl, P. (2016). Supply Chain Management: Strategy, 
Planning, and Operation. Pearson Education.

4.	 Christopher, M. (2016). Logistics and Supply Chain Management (5th 
ed.). Pearson Education.

Recap Reference

SG
O
U



SGOU - SLM - BCom - Logistics and Supply Chain Management 53

5.	 Rushton, A., Croucher, P., & Baker, P. (2017). The Handbook of Logistics 
and Distribution Management (5th ed.). Kogan Page.

6.	 about MHI. Retrieved from http://www.mhi.org/about

1.	 Langley, C. J., & Holcomb, M. C. (2013). Creating Logistics Value: Themes 
for the Future. Cengage Learning.

2.	 Gopal, R., & Manjula, H. S. (2018). Logistics Management. McGraw-Hill 
Education.

3.	 Grant, D. B., Trautrims, A., & Wong, C. Y. (2017). Sustainable Logistics 
and Supply Chain Management. Kogan Page.

4.	 Johnson, J. C., Wood, D. F., Wardlow, D. L., & Murphy, P. R. (2011). 
Contemporary Logistics (10th ed.). Pearson.

5.	 Ghiani, G., Laporte, G., & Musmanno, R. (2013). Introduction to Logistics 
Systems Management. Wiley.

Recap Suggested Reading

SG
O
U



54 SGOU - SLM - BCom - Logistics and Supply Chain Management

    Distribution
    Management

BLOCK
2

SG
O
U



SGOU - SLM - BCom - Logistics and Supply Chain Management 55

    Distribution
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Unit     1   

  Physical Distribution

Prerequisites

Learning Outcomes

After completing this unit, learners will be able to:

◊	 explain the concept and importance of physical 
distribution in supply chain management

◊	 identify and describe the key functions involved in the 
physical distribution process

◊	 analyse modern trends such as digitalisation, last-mile 
delivery innovations, and green logistics

◊	 evaluate real-world case examples and apply practical 
knowleDangerous goodse in distribution system design 
and efficiency

Every morning at 9 a.m., Ravi, a logistics coordinator at 
a food manufacturing company in Pune, begins his day by 
checking the orders received from different cities. On this 
particular day, he notices a bulk order for chocolate bars from 
a retail chain in Chennai. Immediately, Ravi schedules the 
consignment to be picked from the factory, packed securely, 
and moved to the warehouse located near the city outskirts. He 
coordinates with a transport provider to arrange a refrigerated 
truck that will maintain the required temperature during transit. 
Once the truck leaves, he monitors its movement and ensures 
it reaches the regional distribution centre in Chennai on time. 
From there, smaller vehicles distribute the chocolates to various 
retail outlets, including supermarkets, where customers can 
easily access them.

This routine example from Ravi’s workday reflects the 
real-world concept of physical distribution, which involves 
all the activities required to move finished goods from the 
manufacturer to the end consumer. It includes order processing, 
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inventory control, warehousing, transportation, and final delivery. The aim is to 
ensure products are available at the right place, in the right condition, and at the 
right time, keeping both business operations smooth and customers satisfied. In 
this unit, let us learn more about physical distribution.

Physical Distribution, Order Processing, Inventory Management, Last-Mile Delivery, 
Green Logistics

Keywords 

  Discussion

2.1.1 Physical Distribution
Physical Distribution refers to the movement of finished goods from the producer to 

the final consumer. It is an essential component in the field of logistics and supply chain 
management, focusing on the outbound side of logistics.

According to Ronald H. Ballou (Business Logistics/Supply Chain Management, 5th 
Edition),

“Physical distribution involves planning, implementing, and controlling the physical 
flow of materials and final goods from points of origin to points of use to meet customer 
requirements at a profit.”

In simple terms, physical distribution is about how goods are stored, transported, 
and delivered to customers, ensuring they are available at the right time, in the right 
quantity, and in good condition.

2.1.1.1 Need for Physical Distribution

The modern business environment is highly competitive and customer-oriented. The 
need for physical distribution arises due to several key factors:

i.	 Customer Satisfaction

Efficient physical distribution ensures that products reach customers on time and in 
good condition, which helps build trust. Delays or damages can lead to dissatisfaction, 
poor reviews, and lost business.. Especially in sectors like e-commerce and retail, 
delivery speed and accuracy are key drivers of customer loyalty and brand reputation. 

For example, Amazon's success is largely attributed to its reliable and fast delivery 
system that enhances customer satisfaction.

ii.	 Geographical Dispersion

In today’s globalised market, manufacturers and consumers are often separated 
by thousands of kilometres. Physical distribution systems help briDangerous goodse 
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this physical distance by coordinating transport, storage, and delivery across multiple 
regions. This ensures that goods are available even in remote areas, expanding market 
reach and ensuring service consistency. For example, pharmaceutical companies rely 
on cold chain logistics to distribute vaccines to remote villages across India .

iii.	 Market Expansion

A company can only expand into new geographical or customer segments if it has a 
reliable distribution system in place. Without the ability to deliver products efficiently to 
new markets, sales opportunities remain limited. A strong physical distribution network 
enables businesses to scale operations and serve a wider customer base. 

For instance, ITC successfully expanded its FMCG products across rural India 
through a robust logistics and distribution model.

iv.	 Cost Management

Distribution represents a significant portion of total logistics costs, especially in 
transportation, warehousing, and inventory handling. An optimised physical distribution 
system reduces unnecessary movements, storage time, and fuel usage. Efficient cost 
management in distribution directly contributes to better profit margins and competitive 
pricing. For example, BigBasket uses route optimisation software to reduce delivery 
costs and improve efficiency in last-mile delivery.

v.	 Inventory Control

Physical distribution supports real-time tracking of inventory across storage and 
transit points. It helps maintain the right stock levels by preventing overstocking (which 
increases holding costs) and stockouts (which lead to lost sales). Effective inventory 
control through distribution improves cash flow and ensures smoother supply chain 
operations. 

For example, retail chains like D-Mart manage inventory through centralised 
distribution centres, ensuring timely replenishment based on sales data.

2.1.1.2 Functions of Physical Distribution

The physical distribution system comprises several interconnected functions that 
ensure the movement of finished goods from manufacturer to final consumer. These 
functions must work in coordination to achieve efficiency, reduce cost, and enhance 
customer satisfaction. As detailed by Bowersox and Closs in Logistical Management 
(2nd Edition), the major functions include order processing, inventory management, 
warehousing, transportation, material handling, and customer service. Each function 
plays a vital role in ensuring that products reach the right place, at the right time, in the 
right condition.

1.	 Order Processing

Order processing is the first and most critical function in the physical distribution 
process. It involves receiving the customer’s order, checking product availability, 
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confirming pricing, updating inventory records, generating invoices, and scheduling 
the dispatch. A delay or error in this stage can disrupt the entire distribution chain 
and negatively impact customer satisfaction. Companies today use Enterprise Resource 
Planning (ERP) and Customer Relationship Management (CRM) software to automate 
and streamline these tasks. Automation helps reduce manual errors, speed up order 
cycles, and provide real-time order status to both the company and the customer.

Example: Amazon India uses highly integrated ERP-CRM platforms to handle 
millions of orders daily. When a customer places an order, it is automatically routed 
to the nearest warehouse, where the system checks for product availability, triggers 
packaging instructions, and allocates transportation, often within minutes.

2.	 Inventory Management

Inventory management involves maintaining the right balance of stock to meet 
customer demand without overstocking or understocking. Holding too much inventory 
leads to increased storage and insurance costs, while too little can result in stockouts, 
missed sales opportunities, and unhappy customers. A good inventory system helps 
in tracking inventory levels, forecasting demand, and managing replenishments. 
Techniques such as Just-in-Time (JIT), ABC analysis, and EOQ (Economic Order 
Quantity) are used to optimise stock levels and minimise carrying costs.

Example : D-Mart, one of India's most efficient retail chains, implements a JIT-based 
inventory model in many of its stores. Instead of stocking excess goods, D-Mart 
receives frequent replenishments from regional warehouses based on real-time sales 
data, reducing storage costs, minimising waste (especially perishables), and ensuring 
that shelves are stocked according to demand patterns.

3.	 Warehousing

Warehousing refers to the storage of goods before they are dispatched to the end 
user. The core activities within a warehouse include receiving shipments, sorting 
items, storing them securely, picking and packaging, and cross-docking, where 
goods are quickly transferred from incoming to outgoing vehicles without long-term 
storage. Modern warehouses use automation, barcoding, and Warehouse Management 
Systems (WMS) to track goods, reduce handling time, and optimise space utilisation. 
The efficiency of warehousing directly impacts order fulfilment speed and inventory 
accuracy.

Example: Flipkart, India’s largest e-commerce retailer, uses centralised distribution 
hubs called "Mother Hubs". These facilities are equipped with automated conveyor belts, 
robotic arms, and sorting machines. Upon receiving orders, the system automatically 
selects, packs, and routes items for dispatch. This allows Flipkart to dispatch thousands 
of orders within hours, significantly reducing delivery time and human error.

4.	 Transportation

Transportation involves the physical movement of goods from warehouses to 
wholesalers, retailers, or end customers. It is the most expensive component of the 
distribution system and requires careful planning to ensure timely and safe delivery. 
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Transportation modes include road, rail, air, sea, and pipeline, each with specific 
advantages and limitations. The selection depends on the type of product, delivery 
urgency, cost constraints, and destination. Efficient route planning, fleet management, 
and coordination with third-party logistics (3PL) providers are key to cost-effective 
transportation.

Example: Reliance Retail operates one of the largest retail networks in India and relies 
heavily on 3PL (Third Party Logistics) partnerships for its distribution. Companies like 
Delhivery, Blue Dart, and Ecom Express help Reliance supply products to Tier 2 and 
Tier 3 cities, where infrastructure is less developed. These logistics partners use GPS 
tracking, dynamic route optimisation, and real-time delivery updates to manage large 
volumes across vast geographies efficiently.

5.	 Material Handling

Material handling refers to the movement, protection, storage, and control of 
materials and products throughout the manufacturing and distribution process. It plays 
a crucial role in loading, unloading, sorting, picking, and packing operations. The aim 
is to reduce handling time, prevent damage, and improve the speed and safety of goods 
movement. Automated systems like conveyors, forklifts, cranes, and robotic arms 
are increasingly used in warehouses to improve efficiency and reduce manual labour. 
Proper material handling reduces the risk of workplace accidents and product damage, 
especially in fragile or perishable goods.

Example: Amazon India employs advanced material handling systems at its fulfilment 
centres. The use of robotic sorters, sensor-enabled conveyors, and pick-to-light systems 
allows faster movement of goods inside the warehouse. These systems ensure that 
products are picked, packed, and loaded accurately and efficiently, even during peak 
seasons like Diwali or festive sales.

6.	 Customer Service

Customer service results from the efficient execution of all other functions in the 
distribution chain , such as order processing, inventory, warehousing, transport, and 
handling, are carried out. It includes activities like order tracking, return handling, 
complaint resolution, and customer communication. A high level of customer service 
enhances brand image, encourages repeat purchases, and builds long-term customer 
relationships. With increasing competition, businesses now focus on providing proactive 
and responsive service, often supported by technology and dedicated service teams.

Example: Myntra, a leading fashion e-commerce company, offers real-time order 
tracking, 24/7 chat support, and seamless return pick-up services. Its customer 
satisfaction score has improved due to its emphasis on fast returns, easy exchanges, 
and prompt responses, made possible through effective coordination of its physical 
distribution functions.

2.1.1.3 Trends in Physical Distribution
Physical distribution has undergone rapid transformation in recent years due to 

technological advances, changing consumer expectations, and increasing awareness 
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of environmental sustainability. Companies are investing in smart systems, optimising 
delivery networks, and adopting environmentally conscious practices to stay competitive 
and meet customer demands. From warehouse automation to green logistics, these 
emerging trends are transforming traditional delivery systems across the supply chain. 
Below are some of the key trends that are defining the future of physical distribution.

1.	 Digitalisation and Automation

Digitalisation is transforming every aspect of physical distribution by making it 
more data-driven, real-time, and responsive. Technologies like Enterprise Resource 
Planning (ERP) and Warehouse Management Systems (WMS) allow companies to 
monitor inventory, track shipments, and schedule deliveries with high precision. 
Artificial Intelligence (AI) and Machine Learning (ML) are being used for demand 
forecasting, which helps in reducing stockouts and overstocking. In warehouses, 
robotics and automation tools are speeding up material handling, reducing errors, and 
improving productivity. These technologies enhance visibility across the supply chain 
and improve decision-making for logistics managers.

Example: BigBasket, a leading Indian online grocery platform, uses AI-based systems 
to predict customer demand across various locations. This helps the company maintain 
optimal inventory, reduce food waste, and replenish stock daily across its regional 
fulfilment centres.

2.	 Last-Mile Delivery Innovations

The last mile, the final leg of delivery to the customer is often the most time-sensitive 
and expensive part of the logistics chain. Innovations in this area focus on making 
deliveries faster, more efficient, and cost-effective. Companies are adopting electric 
vehicles (EVs), drones, and hyperlocal delivery apps to ensure same-day or even one-
hour deliveries, especially in urban areas. These methods not only improve customer 
satisfaction but also reduce fuel consumption and operational costs. Integration of GPS 
tracking and route optimisation software further improves the reliability of last-mile 
delivery services.

Example: During the COVID-19 lockdown, Zomato and Swiggy adapted quickly by 
using their food delivery networks to supply groceries and essential items. Their fleet of 
two-wheelers and mobile apps allowed them to execute hyperlocal last-mile deliveries 
efficiently, keeping supply chains functional in a time of crisis.

3.	 Green Logistics

Green logistics focuses on reducing the environmental impact of distribution 
activities by making processes more energy-efficient and sustainable. Companies 
are minimising packaging waste, using recyclable materials, adopting fuel-efficient 
or electric vehicles, and investing in energy-efficient warehouse designs with solar 
power and natural ventilation. These practices not only reduce carbon footprints but 
also appeal to environmentally conscious consumers. Green logistics is becoming 
a competitive advantage as regulations tighten and sustainability becomes part of 
corporate responsibility goals.
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Example: Tata Motors is actively testing and rolling out electric trucks for intra-city 
transportation of goods. These electric vehicles are used for short-haul cargo movement 
within cities, contributing to lower emissions and reduced fuel consumption in urban 
supply chains.

4.	 Third-Party and Fourth-Party Logistics (3PL/4PL)

Outsourcing logistics to specialised service providers is a growing trend that helps 
companies focus on their core competencies while improving efficiency. Third-party 
logistics (3PL) providers offer services such as warehousing, transportation, and 
distribution. Fourth-party logistics (4PL) providers go a step further by managing the 
entire supply chain and coordinating multiple 3PLs on behalf of the client. This model 
enables companies to access better infrastructure, technology, and logistics expertise 
without large capital investment. It also allows for scalability, flexibility, and improved 
customer service.

Example: Maruti Suzuki, India’s largest automobile manufacturer, uses 3PL companies 
to transport its vehicles across the country. It also utilises dedicated railway racks, 
coordinated by 3PL providers, to ensure cost-effective, large-volume movement of cars 
to distant locations.

5.	 Omnichannel Distribution

With the rise of both offline and online retail, businesses must manage product 
availability across multiple sales channels. Omnichannel distribution involves 
integrating physical stores, e-commerce websites, and mobile apps to offer a seamless 
shopping experience. It requires real-time inventory visibility, synchronised order 
processing, and flexible delivery options like store pickup, home delivery, or click-
and-collect. Proper inventory allocation and coordination among distribution centres, 
warehouses, and stores are crucial to avoid stockouts and delays. This trend is especially 
relevant for retail, apparel, electronics, and FMCG sectors.

Example: Reliance Smart operates as a true omnichannel retailer by linking its 
supermarkets, online website, and app under a unified inventory system. Customers can 
check real-time stock, place orders online, and choose between store pickup or home 
delivery, depending on availability.

Physical distribution is no longer just about moving goods from one point to another. 
It has evolved into a complex, technology-enabled, and customer-focused process that 
plays a critical role in business success. Trends such as digitalisation, green logistics, 
last-mile innovation, and omnichannel distribution are reshaping the future of logistics. 
Companies that adopt these modern practices not only reduce costs and improve service 
but also gain a competitive eDangerous goodse in the marketplace. As consumer 
expectations rise and sustainability becomes a necessity, physical distribution will 
continue to be a driving force behind operational excellence and customer satisfaction.
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◊	 Physical Distribution ensures the timely and safe movement of goods 
from production to end-use, covering order processing, storage, 
transportation, and customer service.

◊	 Order Processing is the initial step that confirms inventory availability 
and prepares the dispatch.

◊	 Inventory Management ensures the right stock levels to avoid holding 
costs or product shortages.

◊	 Warehousing involves storage, packaging, and cross-docking to manage 
product flow.

◊	 Transportation is the most cost-intensive function and involves multiple 
modes.

◊	 Material Handling improves internal efficiency and safety during product 
movement.

◊	 Customer Service reflects the outcome of all distribution functions and 
drives satisfaction.

◊	 Digitalisation and Automation improve accuracy and speed via AI, ERP, 
and robotics.

◊	 Last-Mile Delivery innovations use electric vehicles, drones, and 
hyperlocal models.

◊	 Green Logistics minimises environmental impact through eco-friendly 
methods.

◊	 Third-Party Logistics (3PL/4PL) allows companies to outsource logistics 
functions.

◊	 Omnichannel Distribution integrates online and offline channels with 
unified control.

RecapRecap

1.	 What is the first step in the physical distribution process?

2.	 Which system helps track inventory in warehouses?

3.	 What does 3PL stand for?

4.	 Name a company using AI for demand forecasting.
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5.	 What is the last leg of delivery called?

6.	 Give an example of a green logistics initiative.

7.	 Which retail chain uses a JIT inventory model?

8.	 Which e-commerce firm uses "Mother Hubs"?

9.	 Name a mode of transportation in distribution.

10.	 What is the use of ERP in logistics?

11.	 Which company integrates omnichannel distribution?

12.	 What does material handling improve?

1.	 Order processing

2.	 WMS (Warehouse Management System)

3.	 Third-party logistics

4.	 BigBasket

5.	 Last-mile delivery

6.	 Electric trucks

7.	 D-Mart

8.	 Flipkart

9.	 Road

10.	 Order processing

11.	 Reliance Smart

12.	 Speed and safety

Recap
Answers
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1.	 Explain the functions of physical distribution and how they contribute to 
customer satisfaction.

2.	 Discuss the role of transportation and warehousing in the efficiency of 
physical distribution.

3.	 Describe recent trends in physical distribution and explain their relevance 
with examples.

4.	 How does inventory management affect the cost and effectiveness of a 
distribution system?

5.	 Evaluate the impact of digitalisation and automation on physical distribution 
processes.

6.	 Visit a local supermarket or retail chain (e.g., Reliance Fresh or D-Mart) 
and prepare a short report on how they manage inventory and distribute 
goods to different branches.

7.	 Interview a logistics manager from a courier company or warehouse and 
list the challenges they face in order processing and last-mile delivery.

8.	 Prepare a presentation on ERP or WMS software used in Indian companies 
and explain how they support physical distribution.

9.	 Analyse a company known for sustainable logistics (like Tata Motors or 
BigBasket) and write a report on their green logistics practices.

10.	 Choose a retailer with both online and offline presence (e.g., Myntra 
or Reliance Smart) and map their distribution strategy across different 
platforms.

RecapAssignments

1.	 Ballou, R. H. (2007). Business Logistics/Supply Chain Management (5th 
ed.). Pearson Education.

2.	 Bowersox, D. J., Closs, D. J., & Cooper, M. B. (2012). Supply Chain 
Logistics Management (4th ed.). McGraw-Hill Education.

3.	 Chopra, S., & Meindl, P. (2019). Supply Chain Management: Strategy, 
Planning, and Operation (7th ed.). Pearson Education.
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4.	 Rushton, A., Croucher, P., & Baker, P. (2017). The Handbook of Logistics 
and Distribution Management (6th ed.). Kogan Page.

5.	 TATA Strategic Management Group. (2021). India Logistics Industry 
Report.

1.	 Indian Brand Equity Foundation (IBEF). (2023). E-commerce and Logistics 
Sector Reports.

2.	 Economic Times Supply Chain Management Articles (Various, 2022–
2024).

3.	 Amazon India Logistics Blog and Case Studies.

4.	 Flipkart Corporate Site and Media Room.

5.	 Government of India – Ministry of Commerce. National Logistics Policy 
Document (2022).
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Unit     2   

   Distribution Channels

Prerequisites

Learning Outcomes

After studying this unit, learners will be able to:

◊	 explain the concept and structure of distribution 
channels and their significance in modern business

◊	 describe the process of designing and choosing suitable 
distribution channels based on product and market 
characteristics

◊	 analyse the role of logistics in enhancing the 
effectiveness of distribution channels

A company named FreshHarvest, which produces organic 
fruit juices in a factory located in Nashik, Maharashtra. While 
the juices are manufactured in large quantities at the plant, 
they cannot be directly delivered to individual consumers 
across India. Instead, the company sells its products through 
a network of wholesalers, who purchase large quantities and 
distribute them to retailers in various cities. These retailers, in 
turn, sell the juices to end consumers through physical stores 
or online platforms. In some metro areas, FreshHarvest also 
sells directly through its website and mobile app. This entire 
system, which connects the producer to the final consumer 
through different intermediaries, is known as a distribution 
channel. This unit helps you to learn more about distribution 
channel.

Distribution Channel, Channel Design, Intermediaries, Hybrid 
Channel, Reverse Logistics

Keywords 
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Discussion

2.2.1 Distribution Channel
A distribution channel is the path through which goods and services travel from 

the manufacturer to the final consumer. It includes intermediaries such as wholesalers, 
retailers, distributors, and agents who facilitate product movement and briDangerous 
goodse the gap between producers and consumers..

According to Philip Kotler, “A distribution channel is a set of interdependent 
organisations involved in the process of making a product or service available for use 
or consumption.”

2.2.2 Designing a Distribution Channel
Channel design is the strategic process of creating efficient delivery routes from 

producer to consumer. It involves identifying the most efficient and cost-effective way 
to distribute products while aligning with overall marketing and business goals. A well-
designed channel structure enables companies to reach their target markets promptly, 
maintain service quality, and optimise logistics operations. The design process includes 
analysing customer preferences, defining goals, evaluating alternatives, and selecting 
the most appropriate channel combination. This process must be adaptable to market 
changes and consumer expectations. The following are the key steps in designing an 
effective distribution channel:

1.	 Assess Customer Needs

The first step in designing a distribution channel is to understand the needs and 
preferences of the target customers. This includes analysing how, when, and where 
customers prefer to purchase products. For instance, some customers may value the 
convenience of online ordering and home delivery, while others may prefer the ability to 
physically inspect products in-store. Understanding these expectations helps determine 
whether to use digital platforms, retail outlets, or both. Additionally, customer service 
expectations such as delivery speed, return policies, and post-purchase support must be 
evaluated.

For example, a fashion brand targeting urban youth may discover that its customers 
prefer mobile app-based purchases with fast delivery options, guiding the company to 
adopt an online-first distribution strategy.

2.	 Set Channel Objectives

Once customer preferences are understood, businesses must define clear objectives 
for their distribution strategy. These objectives should align with broader business 
goals such as market penetration, revenue growth, cost reduction, or customer service 
enhancement. Objectives also help set priorities in channel planning, like whether to 
focus on expanding reach, improving service levels, or gaining competitive advantage. 
For example, a firm entering a new market may prioritise quick reach and brand 
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visibility, while a cost-focused company may seek to reduce intermediary margins. Clear 
objectives guide the selection and coordination of channel partners and infrastructure.

Example: A start-up selling eco-friendly kitchenware may set an objective to reach 100 
retail stores in metro cities within six months to build physical presence and awareness.

3.	 Identify Channel Alternatives

This step involves listing all viable channel options for distributing the product. The 
three main types of distribution channels are:

◊	 Direct channels, where the manufacturer sells directly to the consumer through 
company-owned outlets or online platforms.

◊	 Indirect channels, which involve intermediaries such as wholesalers, agents, 
and retailers who help distribute the product.

◊	 Hybrid channels, which combine both direct and indirect methods, allowing 
companies to reach different segments through multiple routes.

Each alternative varies in terms of control, cost, and reach. The choice should align 
with product type, target audience, and competitive goals..

Example: Many Indian D2C (Direct-to-Consumer) brands like ‘Boat’ use both direct 
channels (their own website) and indirect channels (Amazon, Flipkart) to reach a wider 
consumer base.

4.	 Evaluate Channel Options

After identifying alternatives, businesses must evaluate each based on key performance 
criteria. These include cost efficiency, degree of control over branding and customer 
experience, flexibility, and speed of market access. A channel with high control may 
be more costly, while a low-cost option may limit branding capabilities. Companies 
must also assess how each channel affects their profit margins, scalability, and long-
term sustainability. This analysis helps narrow down the most suitable channels for the 
product and market environment.

Example: A premium electronics company might reject low-cost retail chains due to 
limited control over customer experience and instead choose exclusive showrooms or 
brand-authorised retailers to protect its brand image.

5.	 Select and Implement the Channel

In this final step, the firm selects the most appropriate channel structure based on 
the evaluation. The implementation involves formalising contracts, training partners, 
setting pricing and logistics terms, and developing coordination systems. Infrastructure 
such as warehouses, IT systems, and transportation must also be aligned with the 
selected distribution strategy. Effective implementation ensures that all intermediaries 
understand their roles and operate according to agreed standards. Monitoring and support 
are essential for maintaining smooth operations and adjusting to market changes.
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Case Study: Apple Inc.

Apple Inc. uses a hybrid distribution model that combines direct channels (its own 
Apple Stores and official website) with indirect channels (authorised resellers, telecom 
partners, and e-commerce platforms). Ensures consistent brand experience in its own 
stores while reaching a broader audience through trusted third-party channels. . In India, 
Apple products are available at premium resellers like Imagine and Croma, as well 
as on platforms like Amazon and Flipkart. The company carefully manages pricing, 
display, and after-sales service standards across all its channel partners. This multi-
channel approach enables Apple to retain control over its brand while ensuring the wide 
availability of its products.

2.2.3 Choice of Distribution Channels
Choosing the right distribution channel is a strategic decision that significantly 

influences a company’s market reach, cost structure, customer satisfaction, and 
competitive advantage. Choice is not one-size-fits-all; it must be tailored to the 
company's product type, customer base, financial capacity, and business environment. 
A well-chosen distribution channel enhances product availability and customer access, 
while a poor choice can lead to inefficiencies, increased costs, and lost sales. Businesses 
often adopt a mix of direct and indirect channels depending on the context. Below are 
the most critical factors that influence the selection of distribution channels.

1.	 Product Characteristics

The nature of the product plays a major role in determining the appropriate 
distribution channel. Perishable items such as dairy, fresh produce, and frozen foods 
need fast, controlled, and short channels to maintain product quality. On the other hand, 
technical or complex products, like machinery or medical equipment, may require 
channels that include trained sales personnel who can provide installation or after-
sales support. Products with high value and low volume (e.g., jewellery or electronics) 
are usually sold through exclusive or direct channels to maintain control and service 
quality. Standardised, low-value products like packaged snacks may go through longer 
channels involving wholesalers and retailers.

Example: Amul distributes its dairy products through a cold-chain logistics network 
involving refrigerated trucks and storage, ensuring quick and safe delivery from factory 
to retail outlets.

2.	 Market Characteristics

The type of target market, whether consumer or industrial markets, affects channel 
selection. Consumer markets often require longer distribution channels involving 
multiple intermediaries such as wholesalers, retailers, and agents to make products 
available at convenient points of sale. These markets benefit from wide coverage and 
mass distribution strategies. In contrast, industrial or B2B (Business to Business) markets 
generally involve shorter channels with direct transactions between the producer and 
buyer, as these clients often need bulk quantities and technical services. The geographic 
dispersion and buying behaviour of customers are also important considerations. 

SG
O
U



70 SGOU - SLM - BCom - Logistics and Supply Chain Management

Companies targeting urban, tech-savvy consumers may include digital channels, 
whereas rural markets may need distribution through traditional retail networks.

Example: Tata Steel uses a direct sales model for large industrial clients but employs 
regional distributors for reaching small manufacturers and fabricators.

3.	 Company Resources

The internal capabilities and resources of a company such as capital, infrastructure, 
and managerial strength greatly influence the choice of channel. Companies with 
strong financial backing can afford to establish their own distribution networks, 
including warehouses, delivery fleets, and retail stores. This provides greater control 
over operations, brand image, and customer service. Conversely, small or medium 
enterprises (SMEs) may not have the resources to build their own channels and thus 
rely on intermediaries or third-party logistics (3PL) providers. A firm’s technological 
infrastructure also plays a role; those with digital capabilities can manage e-commerce 
and direct-to-consumer models more effectively. The more capable a company is in 
managing logistics, the more flexible it is in choosing direct routes.

Example: HUL (Hindustan Unilever Ltd.) has a vast and well-funded distribution 
network covering both urban and rural India, while a smaller FMCG (Fast Moving 
Consumer Goods) startup might depend on regional wholesalers and e-commerce 
platforms to distribute its products.

4.	 Competitive Environment

The competitive dynamics of the market influence how companies choose their 
distribution strategies. Businesses often analyse their competitors' channel structures and 
make strategic decisions to either match, differentiate, or outcompete them. In saturated 
markets, companies may seek exclusive channels to build brand differentiation, while 
in growing markets, they might choose broad, intensive distribution to gain market 
share. It’s also important to monitor how consumer preferences are evolving based on 
competitor innovations, especially in omnichannel and digital retail formats. A flexible 
and responsive channel strategy helps companies adapt quickly to competitive pressure.

Case Study: Patanjali Ayurved

Patanjali's success in India is partly due to its multi-channel distribution approach. 
Initially, it leveraged traditional kirana stores and small retailers, which helped it 
penetrate rural and semi-urban areas where modern retail had limited reach. As demand 
grew, Patanjali expanded into modern retail chains like Reliance Fresh, Big Bazaar, 
and DMart, ensuring its visibility in urban markets. Additionally, the brand established 
exclusive Patanjali stores and later ventured into online platforms such as Amazon and 
Flipkart. This diverse channel strategy allowed the company to rapidly scale across the 
country and compete with established FMCG giants like HUL and Colgate. Patanjali’s 
model demonstrates the importance of aligning channel choices with market realities 
and competitive trends.
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2.2.4 Role of Logistics in Distribution Channels
Logistics serves as the operational foundation of any distribution channel by 

managing the movement, storage, and flow of goods from the point of origin to the end 
user. An efficient logistics system ensures that products are delivered on time, in the 
right quantity, and in good condition, thereby enhancing the performance of the entire 
distribution channel. It also provides the visibility, coordination, and responsiveness 
required to handle dynamic market conditions. Logistics plays a crucial role not just 
in delivery, but in inventory management, warehousing, transportation, and returns 
handling. Without a strong logistics backbone, even the most well-designed distribution 
channels would suffer from delays, losses, and inefficiencies. Let us explore the key 
functions logistics performs to support and strengthen distribution channels.

1.	 Order Fulfilment

Order fulfilment refers to the end-to-end process of receiving, processing, and 
delivering customer orders. It includes activities like picking, packing, labelling, and 
shipping, all of which must be tightly coordinated. A robust logistics system ensures 
that orders are fulfilled accurately and on time, reducing cancellations and customer 
complaints. In today’s e-commerce-driven world, fast and error-free fulfilment is a 
critical success factor. Companies invest in technologies like warehouse automation 
and order tracking systems to enhance fulfilment performance.

Example: Flipkart’s Ekart logistics network is designed to handle millions of orders 
daily with precise routing, real-time tracking, and automated fulfilment systems. This 
helps the company maintain its delivery promises, even during peak sale seasons like 
Big Billion Days.

2.	 Inventory Management

Inventory management involves maintaining the right level of stock across various 
points in the distribution channel. Logistics supports this by providing real-time visibility 
into stock levels, movements, and replenishment needs. This prevents problems like 
overstocking, which leads to high holding costs, and stockouts, which result in lost 
sales and dissatisfied customers. Integrated logistics systems help in forecasting demand 
and planning inventory accordingly. Logistics also enables centralised control while 
ensuring regional availability of products.

Example: BigBasket uses AI-enabled inventory systems to track sales and stock in 
real-time, allowing warehouses to replenish inventory just in time and reduce spoilage, 
especially for perishable goods.

3.	 Warehousing

Warehousing refers to the temporary storage of goods before they are distributed to 
retailers or customers. The location, capacity, and design of warehouses significantly 
impact the cost and efficiency of the distribution channel. Strategically placed 
warehouses close to high-demand zones reduce the distance goods need to travel, thus 
lowering transportation costs and delivery time. Modern warehouses are equipped with 
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automated picking systems, real-time tracking, and warehouse management software 
(WMS) to optimise operations. Proper warehousing ensures smooth product flow, better 
order fulfilment, and reduced product damage or loss.

Example: Amazon India has established fulfilment centres in major cities like Bengaluru, 
Hyderabad, and Delhi to ensure faster last-mile deliveries and reduce delivery lead time 
for Prime users.

4.	 Transportation

Transportation is the most visible and cost-intensive component of logistics, 
responsible for moving goods between warehouses, retailers, and customers. It includes 
a variety of modes such as road, rail, air, sea, and pipeline, chosen based on product type, 
distance, and urgency. Reliable transportation ensures that goods are delivered safely 
and punctually, maintaining the integrity of the distribution channel. Logistics teams 
optimise routes, schedule deliveries, and manage fleets to improve transport efficiency. 
The integration of GPS and real-time vehicle tracking systems helps companies monitor 
shipment progress and respond to delays proactively.

Example: Reliance Retail uses a combination of third-party logistics (3PL) providers 
and its own transport fleet to ensure timely supply of goods to its vast network of retail 
outlets, even in remote Tier 2 and Tier 3 cities.

5.	 Returns Management (Reverse Logistics)

Returns management, or reverse logistics, involves handling returned or defective 
goods sent from the customer back to the seller or manufacturer. In sectors like 
e-commerce, where return rates are high, efficient reverse logistics is essential for 
customer satisfaction and operational efficiency. The process includes collecting returns, 
inspecting items, restocking or discarding goods, and processing refunds or exchanges. 
A well-structured reverse logistics system also helps reduce waste, recover value, and 
support sustainability goals. Companies with responsive returns handling often enjoy 
higher customer trust and loyalty.

Example: Myntra has built a strong reverse logistics system where customers can 
request returns or exchanges through the app, and a courier partner picks up the item 
from their home. The company’s logistics partners ensure that returns are processed 
quickly, often within 48 hours, making the customer experience smooth and reliable.

2.2.5 Distribution Channel Structures
The distribution channel structure refers to the arrangement and number of 

intermediaries that help move products from the manufacturer to the final consumer. 
The structure varies based on factors like product characteristics, target market needs, 
company strategy, and cost considerations. Some products require a direct connection 
between the producer and consumer, while others need multiple layers of distribution 
to ensure widespread reach. Choosing the right structure is essential for managing 
cost, maintaining product quality, and ensuring customer satisfaction. The main types 
of distribution channel structures include direct, indirect, hybrid (dual), and reverse 
channels.

SG
O
U



SGOU - SLM - BCom - Logistics and Supply Chain Management 73

1.	 Direct Distribution Channel

In a direct distribution channel, the manufacturer sells products directly to consumers 
without involving any intermediaries. This channel provides complete control 
over pricing, branding, and customer interaction. It is ideal for businesses offering 
customised, high-value, or niche products, and for companies that sell online, through 
company-owned stores, or via personal selling. Direct channels reduce intermediary 
costs and allow for stronger customer relationships, but require significant investment 
in logistics and marketing infrastructure. This model is commonly used in e-commerce 
and service-based industries.

Example: Dell pioneered the direct-to-customer model by allowing customers to 
configure and order computers directly through its website or call centres, thereby 
cutting out retailers and offering customised solutions.

                                   Fig. 2.2.1 Direct distribution channel

2.	 Indirect Distribution Channel
An indirect channel involves one or more intermediaries such as wholesalers, 

distributors, agents, and retailers between the producer and the final customer. This 
structure is suitable for companies aiming to reach large, geographically dispersed 
markets, especially in the case of mass-market consumer goods. It allows companies 
to leverage the expertise and networks of intermediaries to distribute their products 
more efficiently. However, it provides less control over branding, pricing, and customer 
feedback. Companies using indirect channels often focus on managing relationships 
and providing training to channel partners to maintain quality and consistency.

Example: Hindustan Unilever Ltd. (HUL) uses a highly layered and efficient indirect 
channel structure to distribute its products across urban and rural India, involving 
stockists, wholesalers, and retailers.

   

                              Fig. 2.2.2 Indirect distribution channel
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3.	 Dual Distribution / Hybrid Channel

A dual or hybrid channel combines both direct and indirect methods of distribution to 
serve different customer segments or markets. This flexible structure enables a company 
to broaden its reach while retaining control over certain high-value or strategic sales 
channels. For instance, the company may sell directly to customers through its own stores 
and website, while also distributing through retail partners and e-commerce platforms. 
While hybrid channels offer increased market coverage and consumer convenience, 
they require careful management to avoid channel conflict, especially related to pricing 
and promotions. Many modern brands use this model to balance growth and customer 
service.

Example: Nike employs a hybrid model by selling through its own branded stores and 
website (direct channel), while also partnering with retailers and online marketplaces 
like Amazon and Flipkart (indirect channels) to reach broader audiences.

                                    Fig. 2.2.3 A dual or hybrid channel

4.	 Reverse Channels

Reverse distribution channels focus on the movement of goods from the customer 
back to the seller or manufacturer. These channels are critical for handling product 
returns, recycling, repairs, warranty claims, and safe disposal. With the growth of 
e-commerce and environmental regulations, reverse logistics has become an essential 
part of distribution strategy. It requires infrastructure for product pickup, inspection, 
sorting, and either reintegration into the supply chain or disposal. Reverse channels 
contribute to customer satisfaction, waste reduction, and corporate sustainability goals.

Example: Tata Motors has an established reverse logistics system that manages 
the return and recycling of vehicle parts, defective units, and recalled components. 
This system ensures compliance with safety standards and promotes environmental 
sustainability by facilitating the reuse and safe disposal of auto components.
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                                            Fig. 2.2.4 Reverse Logistics

Case Study: ITC’s Multi-Layer Distribution Channel

ITC Ltd, a leading Indian conglomerate with a strong presence in the Fast-Moving 
Consumer Goods (FMCG) sector, has developed one of the most extensive and efficient 
distribution networks in the country. Its distribution channel spans over 6 million retail 
outlets, covering both densely populated urban markets and geographically scattered 
rural areas. The company uses a multi-tiered channel structure that includes super 
stockists, wholesalers, sub-stockists, and retailers. This layered approach enables ITC 
to maintain product availability in even the most remote parts of India.

At the top of the channel, super stockists are appointed in key markets to receive 
bulk shipments from ITC’s manufacturing units or warehouses. These super stockists 
distribute goods to a network of wholesalers, who in turn supply thousands of retailers 
across towns and villages. This structure allows ITC to scale efficiently and respond 
swiftly to market demands. The company has also integrated advanced logistics and 
digital tools such as sales tracking software, real-time inventory management, and GPS-
enabled delivery vehicles to improve visibility and coordination across the channel.

Additionally, ITC has invested in rural distribution models like e-Choupal and 
Project Shakti to strengthen rural penetration and promote direct engagement with small 
retailers and farmers. This mix of traditional and modern strategies allows ITC to deliver 
a wide range of products from biscuits and atta to personal care and stationery across 
India. The company’s success demonstrates how a well-designed and technologically 
integrated distribution channel can create a strong competitive advantage in the FMCG 
industry.

Distribution channels are a strategic element of marketing and logistics, far beyond 
simply moving goods from factories to markets. They function as briDangerous 
goodses between producers and consumers, ensuring that products are available at 
the right time, place, and cost. A thoughtfully designed distribution channel structure 
helps companies reach different segments, adapt to market demands, and optimise 
costs. Supported by efficient logistics, such channels enhance speed, service quality, 
and customer satisfaction. In today’s competitive and digitally driven environment, 
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businesses that invest in robust, flexible, and technology-enabled distribution networks 
gain a sustainable eDangerous goodse. Ultimately, the success of any product in the 
market depends not only on its quality but also on how effectively it is distributed.

◊	 Distribution Channel refers to the system that connects manufacturers to 
consumers via intermediaries or directly.

◊	 Channel Design is a strategic process to optimise cost, control, and 
customer access through proper planning.

◊	 Channel Choice depends on product nature, market type, company 
capacity, and competitive environment.

◊	 Logistics supports channel effectiveness through order fulfilment, 
inventory control, warehousing, and transportation.

◊	 Distribution Structures can be direct, indirect, hybrid, or reverse, chosen 
as per business objectives and market reach.

◊	 Case Studies such as Apple, Patanjali, and ITC show the successful 
application of customised distribution strategies.

◊	 Reverse Channels have gained importance in e-commerce for handling 
returns and sustainability goals.

◊	 ITC’s multi-layered model illustrates how technology and local 
partnerships enhance rural and urban reach.

◊	 Order Fulfilment is a key logistics task that affects delivery timelines and 
customer satisfaction.

◊	 Warehousing and transportation ensure products are stored and moved 
efficiently through the distribution system.

RecapRecap

1.	 What is a distribution channel?

2.	 Name one example of a direct distribution channel.

3.	 What type of channel includes intermediaries?

4.	 What does a hybrid distribution model combine?

5.	 What is reverse logistics used for?
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6.	 Name a company known for strong reverse logistics in e-commerce.

7.	 Which distribution strategy does ITC use?

8.	 Give one example of a company that uses both online and offline 
channels.

9.	 What is the primary function of logistics in distribution?

10.	 Who are the intermediaries in indirect channels?

11.	 Which FMCG brand expanded through kirana stores and modern retail 
chains?

12.	 What is the last stage in the design of a distribution channel?

1.	 A path from producer to consumer.

2.	 Dell’s online sales.

3.	 Indirect distribution channel.

4.	 Direct and indirect channels.

5.	 Managing returns and recycling.

6.	 Myntra.

7.	 Multi-layered indirect channel.

8.	 Nike.

9.	 Efficient product movement.

10.	 Wholesalers, agents, retailers.

11.	 Patanjali.

12.	 Select and implement the channel.

Recap
Answers
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1.	 Explain the steps involved in designing a distribution channel with 
examples.

2.	 Discuss the factors influencing the choice of distribution channels in 
FMCG.

3.	 Describe the role of logistics in making distribution channels effective and 
efficient.

4.	 Differentiate between direct, indirect, hybrid, and reverse distribution 
channels with examples.

5.	 Evaluate ITC’s distribution strategy and explain how it supports both rural 
and urban markets.

6.	 Analyse a local brand and identify whether it uses a direct, indirect, or 
hybrid distribution channel.

7.	 Create a diagram showing the distribution flow of any one FMCG product 
from manufacturer to consumer.

8.	 Visit nearby retail outlets and interview store managers about how they 
receive their stock and from whom.

9.	 Track an online order (e.g., from Amazon or Flipkart) and document the 
different stages of fulfilment and delivery.

10.	 Study a company (like Tata Motors or Myntra) and explain how it manages 
returns and defective items.
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Unit     3   
Port and Airport 

Management for Logistics

Prerequisites

Learning Outcomes

After completing this unit, learners will be able to:

◊	 describe the types, layout, and core functions of ports 
and their importance in logistics

◊	 explain the significance and operational flow of air 
cargo, including features and types

◊	 evaluate the major air cargo hubs in India and their role 
in facilitating domestic and international trade

◊	 identify and analyse key challenges in port and airport 
logistics such as congestion, customs delays, and 
infrastructure gaps

A mobile phone manufactured in China that needs to reach a 
customer in Bengaluru, India. Its journey begins at a sea port in 
Shenzhen, where it is loaded onto a cargo ship. After travelling 
across the ocean, the vessel docks at JNPT Mumbai, where 
port authorities handle cargo unloading, customs clearance, 
and inland transfer. From there, the cargo is moved via rail or 
truck to a dry port in Delhi for inspection and storage before 
heading to its final destination. In contrast, an urgent shipment 
like a life-saving vaccine manufactured in Hyderabad is flown 
directly from Rajiv Gandhi International Airport (GHIAL) to 
Europe using temperature-controlled air freight. At the airport, 
cargo goes through booking, screening, customs, and secure 
loading, all managed efficiently within hours. These real-
world examples highlight how ports and airports function as 
critical gateways in the logistics chain, ensuring the smooth, 
timely, and secure flow of goods. Effective port and airport 
management ensures that each stage, handling, storage, 
security, documentation, and transport is well coordinated, 
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thus enabling global trade to run with speed, reliability, and cost-efficiency. This 
unit helps to learn more about Port and Airport Management for Logistics.

Cargo Handling, Air Freight, Dry Port, Customs Clearance, Multimodal Connectivity

Keywords 

  Discussion
2.3.1 Introduction

Ports and airports are essential infrastructure components in the global and domestic 
logistics ecosystem, functioning as critical nodes for the movement of goods and people 
across national and international boundaries. They act as entry and exit points for cargo 
and passengers, linking producers, markets, and consumers in the global supply chain. 
Efficient management of ports and airports ensures timely cargo handling, minimal 
dwell time, and cost-effective transportation, all of which directly contributes to trade 
competitiveness. (According to the Ministry of Ports, Shipping and Waterways, over 
95% of India's trade by volume and 70% by value is conducted through maritime routes, 
highlighting the strategic importance of port logistics. Similarly, airports handle nearly 
35% of global trade by value, despite accounting for less than 1% of trade volume, 
making them essential for high-value and time-sensitive goods).

Port and airport management involves coordinating a wide range of functions 
such as cargo handling, customs clearance, warehousing, security, and transportation 
connectivity. In India, major ports like JNPT (Navi Mumbai) and Mundra Port (Gujarat) 
serve as vital maritime gateways, handling millions of TEUs (Twenty-foot Equivalent 
Units) annually. On the aviation side, Indira Gandhi International Airport, Delhi, and 
Chhatrapati Shivaji Maharaj International Airport, Mumbai, are among the busiest 
in cargo handling, each managing over 1 million metric tonnes of freight every year. 
With the growth of e-commerce, just-in-time manufacturing, and globalised trade, the 
efficiency of these hubs has become more critical than ever. Therefore, robust port and 
airport management not only accelerates economic development but also strengthens a 
country’s position in the global logistics performance index (LPI).

2.3.2 Port Management
A port is a location on a coast or shore containing one or more harbours where ships 

can dock and transfer cargo or passengers. Port management involves the administration, 
planning, coordination, and operation of ports to ensure effective logistics movement 
and maritime trade.

According to UNCTAD (United Nations Conference on Trade and Development), 
"Port management encompasses the processes of port operations, infrastructure 
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development, cargo handling, and regulatory compliance, all aimed at ensuring the 
seamless transfer of goods through maritime routes."

2.3.2.1 Types of Ports

Ports are vital gateways in the global logistics and trade system, serving as transition 
points where cargo is transferred between different modes of transport, primarily 
between sea and land. They can be classified based on their location (coastal or inland), 
function (commercial or industrial), and the type of cargo they handle (containers, 
liquids, perishables, etc.). The layout of a port typically includes berths for docking, 
storage yards, warehouses, customs facilities, cranes, and transport connections such 
as roads and railways. Well-planned port infrastructure ensures efficient cargo flow, 
reduced turnaround time, and seamless intermodal connectivity. Below are the main 
types of ports and their distinctive characteristics:

1.	 Sea Ports

Sea ports are located along  coastline of seas or oceans and are designed to handle 
international maritime trade. These ports accommodate large ships and are equipped 
to handle a variety of cargo, including containers, bulk commodities, and liquid cargo. 
They are typically involved in import-export operations and are crucial to global 
shipping routes. Sea ports often have deep harbours to support large vessels and are 
supported by customs facilities, container terminals, and logistics hubs. India has 12 
major sea ports and over 200 non-major ports, which handle over 95% of India's total 
trade volume. Sea ports are the backbone of global commerce and often evolve into 
economic clusters with warehousing, processing zones, and free trade areas.

Example: Jawaharlal Nehru Port Trust (JNPT) in Mumbai is India's largest container 
sea port, handling over 5.5 million TEUs annually, making it a key hub in India’s 
maritime trade.

2.	 Inland Ports

Inland ports are located away from coastlines, usually in the interior regions of 
a country, and are connected to seaports via navigable rivers, canals, or multimodal 
transport systems. These ports support trade and cargo movement within the country 
and help extend the reach of maritime transport to landlocked areas. They facilitate 
decentralisation of cargo handling, thereby reducing congestion at sea ports and 
allowing better regional connectivity. Inland ports often serve as intermodal transfer 
points between water, rail, and road transportation. They require well-maintained inland 
waterways and supporting logistics infrastructure to operate efficiently. Inland ports 
also contribute to regional economic development by improving access to national and 
international markets.

Example: Port of Kolkata, especially its Haldia Dock Complex, serves as an important 
inland-cum-sea port on the Hooghly River, supporting cargo movement to eastern and 
northeastern India as well as neighbouring countries like Bangladesh and Bhutan.
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3.	 Dry Ports

A dry port, also known as an Inland Container Depot (ICD), is an inland terminal 
directly connected to a sea port by rail or road. It enables shippers to complete customs 
clearance and handle containerised cargo away from the congested coastal areas. 
Dry ports decentralise logistics operations, alleviate seaport congestion, and enhance 
turnaround times. They are equipped with facilities like container yards, cargo inspection 
areas, bonded warehouses, and rail sidings. Dry ports support exporters and importers 
in landlocked regions, providing them access to international trade without the need 
to be physically near a sea port. This also contributes to cost-effective and faster cargo 
movement by shortening the last-mile road dependency.

Example: Tughlakabad Dry Port in Delhi is one of India's largest ICDs, connected 
to JNPT and Mumbai Port via rail, facilitating container handling for businesses in 
northern India.

4.	 Container Ports

Container ports are specifically designed to handle containerised cargo, which are 
transported using standardised steel containers (20 or 40 feet in size)for ease of transfer, 
stacking, and security. These ports are equipped with gantry cranes, container yards, 
automated terminals, and tracking systems to efficiently manage large volumes of 
containers. The rise of global trade and e-commerce has led to an increase in container 
shipping, making such ports crucial to the logistics sector. Containerisation reduces 
cargo damage, theft, and delays while improving loading and unloading speed. These 
ports often function as hubs in the global supply chain, linked to multiple inland logistics 
corridors.

Example: Mundra Port in Gujarat, operated by Adani Ports, is India’s largest commercial 
port and a major container terminal, handling more than 6.5 million TEUs annually, 
with strong road and rail connectivity across northern and western India.

5.	 Fishing Ports

Fishing ports are specialised ports that cater primarily to the fishing industry, 
supporting the landing, handling, and processing of fish and marine products.  These 
ports are typically situated near rich fishing grounds and are equipped with facilities 
for fish auctioning, storage, freezing, and packaging. They also provide repair and 
maintenance support to fishing vessels and host fish processing units and cold storage 
chains. In many coastal communities, fishing ports play a significant role in local 
employment and economic activity. Governments often develop and regulate these 
ports to ensure compliance with environmental and safety standards. These ports are 
generally smaller than commercial sea ports but are highly important for the domestic 
seafood supply chain.

Example: Kochi Fishing Harbour in Kerala is one of India’s busiest fishing ports, 
facilitating the export of seafood and supporting local fishermen through auction halls, 
freezing plants, and ice factories.
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6.	 Oil Ports

Oil ports are specially designed to handle the import and export of liquid cargo 
such as crude oil, petroleum products, and chemicals. These ports include dedicated oil 
jetties, pipelines, storage tanks, and fire-safety mechanisms due to the flammable and 
hazardous nature of the cargo. They are crucial to the energy sector and often located near 
oil refineries and petrochemical complexes. Oil ports follow strict safety protocols and 
environmental standards to manage risks of spills and explosions. The infrastructure of 
these ports is highly capital-intensive and technologically sophisticated. With growing 
energy demands, the efficiency of oil ports plays a direct role in stabilising national 
supply chains.

Example: Visakhapatnam Port in Andhra Pradesh handles large volumes of crude oil 
and petroleum products through its dedicated oil terminals, serving refineries in the 
southern and eastern regions of India.

2.3.2.2 Layout of Ports

The layout of a port refers to the physical arrangement of facilities and infrastructure 
that support the safe, efficient, and coordinated handling of cargo and vessels. A well-
designed port layout improves operational efficiency, reduces turnaround time, and 
ensures smooth movement of goods between ships and inland transportation systems. 
Below are the key components of a standard port layout:

1.	 Berths – Docking Stations for Ships

Berths are designated docking spaces along the quay where ships anchor for 
loading or unloading cargo. Each berth is equipped with mooring equipment and 
safety provisions, and its length and depth depend on the size of vessels it is meant to 
handle. Ports typically feature various berths, including container, bulk cargo, oil, and 
passenger berths. Efficient berth allocation is essential for minimising ship waiting time 
and improving overall port throughput. Modern ports use berth scheduling software to 
optimise vessel traffic. Some berths are also mechanised to handle specific cargo types 
like coal, grains, or automobiles.

Example: JNPT, Mumbai, has five container berths, each with specific capacity and 
depth to accommodate large container ships.

2.	 Quay – Area Beside Berths for Loading/Unloading

The quay is the platform or wharf alongside the berths where cargo handling 
operations take place. It serves as the interface between ships and the port’s inland 
logistics systems. The quay is equipped with cranes, forklifts, and conveyor belts 
to transfer goods between ships and storage areas. Adequate quay space ensures 
safety and reduces bottlenecks in loading and unloading processes. Quays must be 
structurally strong to support heavy cargo and equipment. Lighting, security systems, 
and drainage are essential features of a well-maintained quay. Spacious quays facilitate 
the simultaneous handling of multiple vessels.
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3.	 Warehouses – Storage of Cargo

Warehouses within a port provide temporary storage for goods before they are 
dispatched to their final destination. These buildings protect cargo from weather 
damage, theft, and spoilage. Ports have different types of warehouses including bonded 
warehouses, cold storage units, and general-purpose facilities. Bonded warehouses 
allow importers to store goods without immediate payment of customs duties. Efficient 
warehouse management helps in quick cargo turnover, inventory tracking, and value-
added services like packaging and labelling. Warehousing space is especially critical 
for bulk goods, project cargo, and perishable items.

Example: Chennai Port has large bonded warehouse facilities that support its role in 
automobile and electronics exports.

4.	 Container Yards – Space for Containers

Container yards are designated open areas for stacking and storing shipping 
containers, both full and empty, before loading onto or after unloading from ships. 
They form a critical part of container terminals and are managed using Container Yard 
Management Systems (CYMS). The yard layout typically includes import, export, reefer 
(refrigerated), and empty zones, along with space for chassis and container inspection. 
Efficient container yard management is essential to prevent congestion and ensure 
quick turnaround. Yards also include power points for reefer containers (refrigerated 
container) that require controlled temperatures.

Example: Mundra Port has expansive automated container yards that operate round-
the-clock and are connected to inland container depots (ICDs).

5.	 Cranes and Equipment – For Cargo Movement

Ports use a range of heavy equipment like gantry cranes, mobile harbour cranes, reach 
stackers, and forklifts to handle cargo movement. These machines are used for lifting 
containers, bulk goods, or heavy machinery between ships and the port terminal. Cranes 
increase efficiency, reduce labour dependency, and ensure safety during cargo handling. 
Ports handling high volumes often install automated cranes with computerised control 
systems for better speed and accuracy. Maintenance of these machines is crucial to avoid 
downtime. Safety training for equipment operators is also a part of port management.

Example: Kandla Port uses mechanised ship unloaders to handle large volumes of dry 
bulk cargo such as salt and coal.

6.	 Customs Facilities – For Inspections and Clearance

Customs facilities at ports ensure compliance with import-export regulations, 
including inspection, documentation, and duty payments. These offices work in 
coordination with port authorities and freight forwarders to clear goods for entry or 
exit. The availability of EDI (Electronic Data Interchange) systems, scanners, and 
examination yards streamlines the customs process. Ports with fast and transparent 
customs clearance systems attract more shipping lines and traders. Security checks, 
especially for hazardous cargo or high-value goods, are also conducted here. Customs 
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delays are a major concern in port performance, hence automation is increasingly used 
to minimise human error and time.

Example: Nhava Sheva (JNPT) offers paperless customs clearance via its digital 
platform, reducing average cargo dwell time significantly.

7.	 Road/Rail Connectivity – For Inland Transport

Efficient road and rail connectivity is crucial for moving cargo between the port 
and area inland from a portcity. Ports must be integrated with national highways and 
railway corridors to support multimodal logistics operations. Strong connectivity 
reduces transport time, costs, and congestion at the port. Many ports have dedicated 
freight corridors, container train terminals, or on-dock rail lines to facilitate faster cargo 
evacuation (Removal of cargo). Inland connectivity also enables the development of 
dry ports and logistics parks linked to the main port. Investment in smart logistics 
corridors further boosts trade efficiency.

Example: Mundra Port, Gujarat  India’s largest commercial port  is connected by 
dedicated rail lines to the Western Dedicated Freight Corridor (WDFC) and national 
highways. It also has a private railway network and real-time customs processing, 
making it one of the most integrated logistics hubs in Asia.

2.3.2.3 Functions and Features of Ports

1.	 Cargo Handling

Cargo handling is among the most critical and visible functions of a port. It involves 
the efficient loading and unloading of goods from ships using a variety of equipment 
such as quay cranes, gantry cranes, forklifts, and conveyor belts. The goal is to ensure 
minimal time at berth to reduce demurrage charges (Fee for delayed cargo) and 
maximise output. Modern ports use automated systems and sensors to monitor cargo 
movement, which helps reduce human error and speed up operations. For example, the 
Port of Rotterdam uses autonomous vehicles and smart cranes for seamless container 
handling. Different cargo types such as bulk, break-bulk, liquid, and containerised 
require specialised equipment and procedures. Ports also employ skilled personnel and 
follow safety protocols to prevent accidents during handling. Efficient cargo handling 
contributes to the overall competitiveness and attractiveness of a port for international 
shipping lines.

2.	 Storage Facilities

Ports offer diverse storage options to accommodate goods awaiting customs 
clearance, further transport, or export. These include open yards, covered warehouses, 
container freight stations (CFS), and cold storage units for perishable goods. Cold 
storage is particularly vital for commodities like seafood, fruits, and pharmaceuticals, 
which require temperature-controlled environments. Some ports also provide bonded 
warehouses where imported goods can be stored duty-free until they are officially 
cleared. For example, the Chennai Port has large warehousing and cold chain facilities 
that support its export of frozen food products. Advanced storage management systems 
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enable real-time tracking of inventory, ensuring security and faster retrieval. These 
storage facilities enhance port efficiency by reducing congestion and allowing better 
coordination between shipping lines and inland logistics. The integration of storage 
services with transportation and customs procedures supports smoother supply chain 
operations.

3.	 Customs and Documentation

Ports act as official entry and exit points where customs authorities regulate the 
movement of goods. This includes inspection, verification of documents, collection 
of duties and taxes, and ensuring compliance with trade regulations. Accurate and 
timely documentation is critical to prevent delays in cargo release. Many ports now 
use Electronic Data Interchange (EDI) systems that enable shipping lines, freight 
forwarders, and customs to share information digitally, speeding up the clearance 
process. For instance, Jawaharlal Nehru Port Authority (JNPA) offers seamless EDI 
integration with customs, reducing paperwork and transaction times. Customs officials 
at ports also check for contraband and ensure imports and exports meet national and 
international regulations. Delays at this stage can lead to supply chain disruptions, 
hence ports invest in efficient customs infrastructure. Streamlined documentation and 
inspection contribute to faster cargo turnaround and improved ease of doing business.

4.	 Connectivity

Ports serve as critical nodes linking maritime transport with inland logistics networks, 
including roadways, railways, and sometimes inland waterways. Good connectivity 
ensures that goods can move smoothly from ports to their final destinations or 
manufacturing units. For example, JNPA is connected to several dry ports across India 
via dedicated freight corridors, reducing transit time and cost. Integrated multimodal 
logistics hubs near ports facilitate quick transshipment and cargo movement. Strong 
connectivity expands a port’s service reach, drawing greater trade from inland regions. 
Ports with poor hinterland connectivity often suffer from congestion and inefficiency. 
Additionally, digital connectivity like port community systems supports the real-
time exchange of information among stakeholders. Thus, both physical and digital 
connectivity are essential for improving port performance and supply chain reliability.

5.	 Safety and Security

Ensuring safety and security is a absolute aspect of port operations. Ports must comply 
with international standards like the International Ship and Port Facility Security (ISPS) 
Code, which outlines measures to prevent threats such as terrorism and smuggling. 
They are equipped with surveillance systems, access control, and emergency response 
mechanisms to safeguard personnel, cargo, and infrastructure. Firefighting equipment, 
emergency medical services, and pollution control systems are standard features at major 
ports. For instance, the Port of Singapore has a dedicated Maritime Security Task Force 
to oversee and respond to potential threats. Occupational safety during cargo handling 
and berthing operations is ensured through regular training and audits. Furthermore, 
cybersecurity is increasingly important as ports adopt smart technologies. Effective 
safety and security protocols build trust among international shipping companies and 
improve the port’s global standing.
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6.	 Ancillary Services

Besides core cargo handling, ports offer a wide range of ancillary services that 
support maritime operations. These include bunkering (fuel supply for ships), 
pilotage (navigation assistance), towage (assistance by tugboats), and ship repair and 
maintenance. Availability of such services makes a port more attractive to shipping 
lines as it allows them to manage multiple operational needs in one location. For 
instance, the Cochin Port provides dry docking facilities for vessel repairs and has 
dedicated berths for bunkering services. Pilotage ensures safe navigation in and out 
of the harbour, especially in narrow or congested waters. Towage helps large vessels 
manoeuvre during docking and departure, preventing accidents. Ports may also provide 
waste disposal, freshwater supply, and crew change support. These auxiliary services 
ensure that maritime operations are smooth, safe, and efficient.

Case Study: Jawaharlal Nehru Port Authority (JNPA)

JNPA, India’s premier container port, exemplifies modern port infrastructure and 
operations. It handles over 5 million Twenty-foot Equivalent Units (TEUs) annually, 
making it the busiest container port in India. Its fully mechanised container terminals 
enhance efficiency and reduce vessel turnaround time. JNPA’s EDI integration enables 
seamless digital communication with customs, improving transparency and speeding 
up clearance. The port also has rail-linked dry ports in hinterland regions like Nagpur 
and Ludhiana, supporting its vast inland logistics reach. Real-time cargo tracking and 
port community systems further enhance operational visibility. JNPA’s commitment 
to sustainable development includes use of solar energy and green logistics practices. 
According to the JNPA Annual Report (2023), continuous infrastructure upgrades and 
digital innovations have positioned the port as a critical node in global trade networks.

2.3.3 Air Transport in Logistics
Air transport refers to the movement of cargo or passengers via aircraft. In logistics, 

it is the fastest mode of transport and is ideal for high-value, low-volume, and time-
sensitive goods. Air cargo plays a vital role in global trade, enabling business to 
efficently transport products across long distance in a relatively short period. 

2.3.3.1 Advantages of Air Transport in Logistics

1.	 Speed 

Speed is the most significant advantage of air transport, making it the preferred 
choice for urgent and time-sensitive deliveries. Aircraft can cross continents in hours, 
significantly cutting lead times versus road or sea transport. This benefits industries 
like pharmaceuticals, where time-sensitive delivery ensures product efficacy. During 
the COVID-19 pandemic, air cargo played a crucial role in the global distribution 
of vaccines, including temperature sensitive mRNA vaccines. Similarly, electronics 
manufacturers rely on air freight to deliver components quickly and maintain production 
schedules in just-in-time supply chains. Fashion brands also use air freight to stock 
seasonal items swiftly in global markets. Even perishables like flowers and seafood are 
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transported by air to ensure freshness upon arrival. The  speed of air transport supports 
faster inventory turnover and improved customer satisfaction.

2.	 Security

Air cargo operations are generally more secure than other modes of transport due 
to stringent security protocols at airports. High-value items like jewellery, electronic 
gaDangerous goodsets, and confidential documents are less vulnerable to theft or 
tampering in air transport. Airports follow international safety standards set by IATA 
(International Air Transport Association) and ICAO (International Civil Aviation 
Organization).Cargo is handled in secure environments with restricted access, constant 
surveillance, and screening procedures. Airlines and freight forwarders also use 
tamper-evident packaging and tracking systems to monitor shipments. For example, 
luxury brands often prefer air cargo for transporting designer products to minimise 
risks. Additionally, shorter transit durations reduce the chance of handling errors and 
exposure to environmental hazards. Overall, air transport offers peace of mind for 
businesses shipping high-value, delicate, or confidential cargo.

3.	 Global Reach

Air transport provides global connectivity, making it possible to reach landlocked 
or geographically isolated regions efficiently. Unlike seaports or rail lines that are 
dependent on fixed infrastructure, airports are more widely distributed and accessible. 
For instance, small islands or countries like Bhutan and the Maldives heavily rely on 
air cargo to import essential goods. Humanitarian aid and disaster relief operations also 
depend on air transport to quickly deliver supplies to affected regions. Global logistics 
companies like DHL, FedEx, and UPS operate dedicated air cargo networks covering 
hundreds of destinations across continents. E-commerce companies use this advantage 
to offer international express delivery services. This rapid global reach is essential 
for supporting global supply chains, particularly for businesses operating in multiple 
international markets. By connecting distant suppliers and customers, air transport 
facilitates global trade and commerce in real time.

4.	 Reliability

Airlines operate on fixed schedules and are generally less affected by traffic 
congestion, strikes, or natural obstacles compared to land and sea transport. This makes 
air cargo a highly reliable option for maintaining consistent delivery timelines. While 
weather conditions may occasionally cause delays, modern aviation systems and air 
traffic management minimise such disruptions. For example, express cargo flights like 
those operated by FedEx and UPS adhere to tight, trackable timetables with guaranteed 
delivery windows. In contrast, sea freight may face delays due to port congestion or 
customs clearance backlogs. Businesses that depend on punctuality such as high-tech 
manufacturing or event management benefit greatly from air transport’s predictable 
delivery. Logistics managers use real-time tracking and automated updates to improve 
transparency and planning. In sum, the reliability of air transport strengthens supply 
chain performance and customer confidence.
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2.3.4  Air Freight
Air freight refers to the shipment of goods through commercial or cargo-only 

airlines. This mode of transport is used for both domestic and international shipping 
and is especially preferred for high-value, low-volume, and time-sensitive items. The 
process involves booking space with freight forwarders or air cargo carriers, preparing 
necessary documentation (like airway bills), and ensuring that goods comply with 
international aviation and customs regulations. Air freight plays a vital role in global 
trade by enabling fast and secure movement of goods across countries and continents. 
According to the International Air Transport Association (IATA), air freight accounts 
for less than 1% of global trade by volume but over 35% by value. Industries such as 
electronics, pharmaceuticals, fashion, and perishable food sectors are the biggest users 
of air freight services. The concept also includes express delivery services provided by 
logistics companies like FedEx, UPS, and DHL.

2.3.4.1 Features of Air Freight

1.	 Speed and Time Efficiency

Speed is the most prominent feature of air freight. It allows goods to be delivered 
across the globe within 24–72 hours, making it significantly faster than sea or land 
transport. This is crucial for industries with time-bound delivery requirements, such as 
e-commerce, healthcare, and manufacturing. For instance, a smartphone manufacturer 
may use air freight to ship parts from Japan to India overnight to avoid production 
delays. Airports operate on fixed schedules and airlines often offer multiple flights daily 
on popular routes, ensuring timely dispatch. Time-sensitive goods such as vaccines, 
fresh flowers, or fashion merchandise for seasonal launches heavily rely on air transport. 
The rapid movement of goods helps businesses reduce lead time and maintain lean 
inventories. Overall, air freight’s time efficiency supports modern supply chains where 
speed equals competitive advantage.

2.	 Reliability and Predictability

Air freight services are known for their punctuality and fixed schedules. Airlines 
operate regular flights, and delays are relatively rare compared to sea or road transport, 
which may be affected by traffic, port congestion, or natural disruptions. Even when 
delays occur due to bad weather, rerouting options are available in the aviation network 
to ensure timely deliveries. Cargo is tracked throughout the transit journey via real-time 
tracking systems, giving shippers complete visibility. For example, FedEx provides 
guaranteed delivery times with minute-level tracking for priority shipments. The 
predictability of air schedules helps logistics managers plan inventory and production 
with confidence. Additionally, most air freight shipments move directly from airport to 
airport, avoiding multiple handling stages. This reliability makes air freight a trusted 
mode for high-value or urgent shipments.

3.	 High Cost Compared to Other Modes

One of the key characteristics of air freight is its high cost, which is significantly 
more than road, rail, or maritime transport. The pricing is usually calculated based on 
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the chargeable weight, which is either the actual weight or volumetric weight whichever 
is higher. For example, shipping lightweight but bulky goods may still result in high 
freight costs due to the space they occupy. The cost also includes fuel surcharges, 
security fees, and terminal handling charges. Due to the expense, air freight is typically 
used only when the value of time outweighs the transport cost. It is ideal for shipping 
luxury items, critical machine parts, or urgent replacement components. Businesses 
must weigh the cost against the need for speed and reliability. Hence, air freight is often 
integrated into logistics strategies for specific, value-driven purposes.

4.	 Limited Cargo Capacity

While air freight suits small to medium-sized shipments, it struggles with heavy or 
oversized cargo. Aircraft have restricted weight and space capacities, and certain types 
of goods like hazardous materials or large industrial equipment may not be permissible. 
Compared to ships, which can carry thousands of containers at once, aircraft cargo holds 
are relatively small. This makes air freight more appropriate for parcels, small boxes, 
pallets, or special cargo like live animals and pharmaceuticals. For example, perishable 
seafood sent from India to Europe may be flown in refrigerated containers using wide-
body aircraft, but a large industrial turbine would be better shipped by sea. Aircraft types 
also determine capacity freighters like the Boeing 747-8F can carry about 130 tonnes, 
while smaller aircraft may handle only a few tonnes. Logistics planners must ensure 
that cargo dimensions and weights meet airline requirements. Despite this, air freight’s 
smaller capacity is compensated by faster service and frequent flight availability.

5.	 Extensive Global Network

Air freight connects a vast number of international destinations, often reaching 
locations that are inaccessible by other modes of transport. Major international 
airports serve as global logistics hubs such as Frankfurt (Germany), Dubai, Singapore, 
and Hong Kong, offering connections to hundreds of cities worldwide. Air freight 
enables fast shipping even to landlocked or remote regions through regional carriers 
and connecting flights. For instance, medical supplies can be flown from the US to 
Nepal within 48 hours. Global logistics companies operate cargo aircraft fleets and 
partner with airlines to maintain a seamless air freight network. This extensive network 
supports global trade and e-commerce by enabling efficient cross-border movement of 
goods. Additionally, most international airports are equipped with customs clearance 
zones, bonded warehouses, and ground handling services to support cargo movement. 
Air freight thus enhances global connectivity and facilitates economic integration.

6.	 Ideal for High-Value and Perishable Goods

Air freight is specially suited for transporting high-value and perishable goods that 
require fast, safe, and reliable handling. These include electronics, luxury fashion, 
precision tools, pharmaceuticals, medical devices, and fresh food products. For 
example, Swiss watches, semiconductors from Taiwan, and fresh strawberries from 
Mexico are often flown to distant markets to retain value and freshness. The shorter 
transit time reduces the risk of spoilage or obsolescence, which is critical for goods with 
a limited shelf life or high depreciation. Air cargo terminals often have temperature-
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controlled storage, secure enclosures, and priority handling services. IATA’s CEIV 
Pharma Certification ensures compliance with pharmaceutical logistics standards. 
High-value shipments are also insured more easily under air cargo due to low risk of 
theft and minimal handling. This feature makes air freight indispensable for industries 
where speed, safety, and quality are non-negotiable.

2.3.4.2 Types of Air Cargo

1.	 General Cargo  (Electronics, Fashion Goods, Documents)

General cargo includes items that are not perishable, hazardous, or time-critical but 
still benefit from fast and secure transportation. These shipments typically consist of 
consumer electronics (like smartphones and laptops), fashion apparel, shoes, watches, 
and business documents. Such goods are usually high in value and low in volume, 
making them ideal for air freight. For instance, electronics manufacturers often ship 
components by air to meet production timelines in different countries. Business 
contracts, legal documents, or samples for trade fairs are frequently sent via air to ensure 
timely delivery. General cargo is packaged securely in cartons or pallets and loaded into 
aircraft cargo holds. It does not require special handling or temperature control but must 
still comply with airline packaging and weight guidelines. Most international air cargo 
traffic is dominated by general cargo due to its demand in global trade.

2.	 Perishable Cargo  (Food, Flowers, Medicines)

Perishable cargo refers to goods that can spoil, decay, or lose value if not transported 
quickly and under controlled conditions. Examples include fresh fruits, vegetables, 
dairy products, seafood, cut flowers, and pharmaceutical items like vaccines or insulin. 
Air freight is ideal for perishable cargo due to its speed and availability of temperature-
controlled logistics. For instance, roses from Kenya are shipped daily to Europe via 
air to maintain freshness for florists and supermarkets. Special containers or Unit 
Load Devices (ULDs) with refrigeration are used to ensure the right environment 
during transit. IATA’s Perishable Cargo Regulations (PCR) provide guidelines for the 
packaging, documentation, and temperature standards of such goods. Pharmacies and 
hospitals around the world rely on air cargo to receive time-sensitive medicines from 
manufacturers. By reducing transit time, air transport preserves product quality and 
extends shelf life.

3.	 Dangerous Goods  (Chemicals, Explosives (as per IATA Dangerous goods 
Regulations)

Dangerous goods (Dangerous goods) are substances that pose risks to health, safety, 
property, or the environment when transported. These include chemicals, flammable 
liquids, radioactive materials, compressed gases, and explosives. Transporting such 
goods by air requires strict adherence to the IATA Dangerous Goods Regulations 
(Dangerous goodsR), which classify and label hazardous materials and define packaging 
and documentation requirements. Each type of Dangerous goods must be packed in 
approved containers with hazard labels and accompanied by a Shipper’s Declaration 
for Dangerous Goods. Only trained and certified personnel are allowed to handle 
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Dangerous goods cargo. For example, lithium-ion batteries used in smartphones and 
laptops are considered Dangerous goods and must meet specific safety standards during 
shipment. Airlines also impose restrictions on the volume or type of dangerous goods 
allowed on passenger versus cargo aircraft. While Dangerous goods shipments are 
more complex, air transport ensures they reach critical destinations such as laboratories 
or manufacturing plants quickly and securely.

4.	 Express Cargo 

Express cargo refers to shipments that are extremely time-sensitive and are delivered 
through dedicated express courier services like FedEx, UPS, DHL, and India’s Blue 
Dart Aviation. These shipments typically include urgent business documents, critical 
spare parts, medical supplies, or e-commerce parcels that require next-day or same-day 
delivery. Express cargo is often booked directly by individuals or businesses for door-
to-door service, including pickup, air transport, customs clearance, and final delivery. 
For example, a hospital may urgently need a specific medical implant or test kit flown 
in overnight from another city or country. Express cargo typically uses dedicated air 
freighters or space in commercial aircraft, with priority handling at airports. In India, 
SpiceXpress and Blue Dart Aviation operate regular air express cargo flights connecting 
major metros like Mumbai, Delhi, Chennai, and Bengaluru. Real-time tracking, 
guaranteed delivery windows, and 24/7 customer support make express cargo ideal for 
urgent logistics needs. This type of cargo plays a vital role in supporting just-in-time 
(JIT) operations and modern e-commerce fulfilment models.

2.3.4.3 Air Cargo Process Flow

1.	 Booking and Documentation

The air cargo process commences with the booking of space on a flight, either 
through a freight forwarder, cargo agent, or directly with the airline.. The shipper 
provides details such as the type of cargo, dimensions, weight, origin, and destination. 
Proper documentation is essential at this stage and typically includes the Air Waybill 
(AWB), commercial invoice, packing list, and any special permits or certificates (e.g., 
for hazardous or perishable items). The AWB acts as a contract between the shipper 
and the carrier and also serves as a receipt and tracking reference. Freight charges are 
usually calculated based on chargeable weight, which is either the actual or volumetric 
weight, whichever is higher. For example, a shipment of mobile phones from Bangalore 
to Dubai may be booked via Emirates SkyCargo, with the AWB showing all cargo and 
payment details. Some shippers use Electronic Air Waybills (e-AWB) for paperless 
processing, now encouraged under IATA’s e-freight initiative. This step ensures that the 
shipment is registered and ready for physical movement.

2.	 Cargo Acceptance and Screening

After booking, the shipper delivers the cargo to the airline’s terminal or ground 
handling facility for acceptance. At this point, the shipment is verified for weight, 
dimensions, packaging integrity, and conformity with the booked details. As per 
aviation security regulations (such as those by IATA and ICAO), cargo must undergo 
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mandatory screening to detect prohibited items or threats. Screening methods include 
X-ray scanning, explosive trace detection (ETD), and physical inspection. For example, 
courier shipments and general cargo are routinely scanned to prevent carriage of 
dangerous or unauthorized goods. If discrepancies are found, the cargo may be rejected 
or repacked. All documentation is reviewed, and the cargo is marked “Ready for 
Carriage” (RFC) once it clears inspection. This process enhances safety and ensures 
compliance with international air cargo standards.

3.	 Storage and Handling at Airport
Once accepted, the cargo is stored in designated warehouse zones at the airport until 

it is time for flight departure. Depending on the cargo type, it may be placed in cold 
storage units (for perishables), bonded warehouses (for dutiable goods), or secure zones 
(for high-value items). Modern air cargo terminals use Warehouse Management Systems 
(WMS) to track each item in real-time and allocate space efficiently. For example, 
temperature-sensitive pharmaceuticals may be kept in climate-controlled chambers at 
airports like Hyderabad or Frankfurt. Cargo is then consolidated into Unit Load Devices 
(ULDs), containers or pallets that fit into aircraft cargo holds. Ground staff ensure that 
the cargo is labelled, weighed, and sequenced according to the aircraft’s load plan. 
Proper storage reduces the risk of damage, spoilage, or loss before departure. This step 
ensures smooth transition to the loading phase.

4.	 Loading onto Aircraft

Loading is a time-critical operation that must be synchronised with the aircraft’s 
scheduled departure. Ground handling teams use cargo loaders, conveyor belts, and 
ULD (Unit Load Device) trolleys to transfer shipments from the terminal to the aircraft. 
The load master ensures the weight and balance of the aircraft are properly maintained 
during cargo placement. ULDs are locked into position within the aircraft’s lower 
or main deck depending on aircraft type. For instance, wide-body freighters like the 
Boeing 777F or Airbus A330F can accommodate large volumes of containerised and 
palletised cargo. Priority shipments such as express or perishable cargo are loaded last 
for quick offloading at the destination. All safety protocols must be followed, especially 
for Dangerous Goods (Dangerous goods), which are loaded in designated compartments 
with appropriate labels. This stage marks the physical departure of goods from the 
origin airport.

5.	 Customs Clearance

Before cargo is released at the destination, it must undergo customs clearance in 
accordance with the country's import regulations. The consignee or their customs 
broker submits required documentation such as the AWB, invoice, import license, and 
product certificates for clearance. Customs officers may inspect shipments physically 
or electronically verify documents to assess taxes, duties, and compliance. Some 
categories of goods, such as pharmaceuticals or electronics, may need special permits 
or valuation verification. For example, an import of mobile phones to India requires BIS 
certification and duty payment before release. Ports and airports with EDI (Electronic 
Data Interchange) systems streamline this process and reduce delays. Customs clearance 
times can vary from a few hours to several days, depending on the complexity of the 
cargo. Once cleared, the cargo is released for local delivery.
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6.	 Delivery at Destination (First/Last Mile)

After customs clearance, the cargo is handed over to the local transporter or courier 
for final delivery to the consignee. This phase, often referred to as the last mile, is critical 
to customer satisfaction and requires reliable ground transport. For bulk shipments, 
trucks or container trailers are used; for e-commerce parcels or smaller goods, courier 
services handle door-to-door delivery. In some cases, the destination party arranges 
pickup from the airport (ex-works delivery). For example, a fashion retailer in Delhi 
may receive goods flown from Milan and delivered to their warehouse within a day 
of landing. Express cargo providers like Blue Dart and DHL offer integrated tracking 
throughout the journey, including proof of delivery. Special arrangements may be 
needed for sensitive cargo like medical devices or artworks. Successful final delivery 
completes the air cargo logistics cycle.

2.3.5  India’s Air Cargo Hubs and Facilities

2.3.5.1 Major Air Cargo Terminals

1.	 Indira Gandhi International (IGI) Airport – Delhi

IGI Airport in Delhi is the largest and busiest air cargo terminal in India, handling 
over 1 million metric tonnes of cargo annually. It is a key gateway for both imports 
and exports due to its strategic location in North India and excellent connectivity 
with Europe, the Middle East, and Asia. The cargo complex includes dedicated 
terminals for perishable goods, express cargo, and general freight, managed by Celebi 
Delhi Cargo Terminal Management and Delhi Cargo Service Center (DCSC). IGI 
offers 24x7 customs clearance, e-freight services, and temperature-controlled zones, 
making it suitable for handling a wide variety of commodities, including perishables, 
pharmaceuticals, garments, and electronics. It also supports freighter aircraft operations 
and integrates with multimodal logistics parks in the NCR region. Key users include 
e-commerce giants, automobile manufacturers, and pharmaceutical exporters. Delhi’s 
cargo infrastructure plays a crucial role in India’s international trade. Its world-class 
facilities and digital cargo tracking enhance efficiency and speed in logistics operations.

2.	 Chhatrapati Shivaji Maharaj International Airport – Mumbai

Mumbai Airport is India’s second-largest air cargo terminal and a major hub for high-
value and time-sensitive shipments. It is a preferred port for exporters of diamonds, 
jewellery, electronics, precision tools, and branded fashion goods. The terminal is 
operated by Mumbai Cargo Service Center (MIAL) and includes high-security zones, 
vaults for valuables, and temperature-controlled storage areas. Mumbai handles a 
significant share of India’s pharmaceutical exports, especially those headed to the US 
and EU (European Union) markets. It is known for efficient cargo handling systems, EDI 
integration, and cold chain infrastructure, making it ideal for perishable shipments too. 
Due to its proximity to the financial capital, it is frequently used by banks, consulates, 
and corporates for express cargo. Air carriers like Emirates SkyCargo, Lufthansa 
Cargo, and FedEx operate regular freighter flights out of Mumbai. The airport's cargo 
performance is supported by its strong intermodal connectivity and digital ecosystem.
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3.	 Kempegowda International Airport – Bengaluru

Kempegowda Airport in Bengaluru has rapidly developed into a key southern 
air cargo hub, particularly noted for handling perishables, pharmaceuticals, and IT 
hardware. Its proximity to major agri-export belts and biotech industries makes it ideal 
for high-quality cold chain operations. The airport features cold storage units, dedicated 
perishable cargo zones, and automated material handling systems, making it a key 
player in agro-based exports like mangoes, flowers, and vegetables. It is also a growing 
gateway for electronic components and machinery from East Asian countries. Managed 
by Bangalore International Airport Ltd. (BIAL), the airport supports seamless cargo 
processing through digitised documentation, online slot booking, and 24/7 customs 
clearance. With rising pharmaceutical exports from Karnataka, Kempegowda Airport 
is becoming a favourite among logistics providers specialising in sensitive cargo. 
Freighters from carriers like Qatar Airways Cargo and DHL Express operate regularly 
from here. Bengaluru's cargo ecosystem is designed to cater to the growing needs of 
fast, reliable, and temperature-sensitive shipments.

4.	 Rajiv Gandhi International Airport – Hyderabad

Rajiv Gandhi International Airport, managed by GMR Hyderabad International 
Airport Ltd. (GHIAL), is a specialised cargo hub for life sciences, pharmaceuticals, 
and electronics. It offers advanced facilities such as the "Pharma Zone," equipped 
with temperature-controlled chambers from +25°C to -20°C, certified under WHO-
GSDP and IATA CEIV Pharma standards. This makes it the airport of choice for top 
pharma companies like Dr. Reddy’s Laboratories, Aurobindo Pharma, and Bharat 
Biotech. The airport also supports vaccine exports and global clinical trial shipments, 
especially during the COVID-19 pandemic. Besides pharma, Hyderabad handles 
significant volumes of electronics, mobile components, and engineering goods. Its air 
cargo terminal operates round-the-clock with customs and regulatory clearances, EDI 
systems, and state-of-the-art cargo handling equipment. Direct freighter connections to 
global pharma markets (e.g., Brussels, Frankfurt, and Singapore) enhance its reach. The 
airport's strategic location within the Hyderabad Pharma City belt strengthens its status 
as a global logistics centre for life sciences.

5.	 Netaji Subhas Chandra Bose International Airport – Kolkata

Kolkata Airport serves as the primary cargo gateway to Eastern and North-Eastern 
India, and is a critical access point to countries in the ASEAN region such as Thailand, 
Myanmar, and Vietnam. It handles a diverse mix of cargo, including tea, textiles, 
machinery, handicrafts, and fishery products from Eastern India. The airport’s strategic 
location enables fast movement of goods into neighbouring states like Assam, Tripura, 
and Nagaland, especially in areas with limited road infrastructure. It has dedicated 
perishable cargo facilities and cold storage zones, aiding exports of items like fish, 
flowers, and agricultural produce. The airport has recently expanded its cargo terminal 
with better warehousing, real-time cargo monitoring, and enhanced customs support. 
While not as large as Mumbai or Delhi, Kolkata plays a key regional role in connecting 
India's eastern economy with South East Asia. Airlines like Thai Airways, Singapore 
Airlines Cargo, and IndiGo operate international cargo flights here. The airport is 
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integral to the government’s Act East Policy, boosting trade with East and Southeast 
Asia.

Case Study: GMR Hyderabad International Airport Ltd. (GHIAL)

GMR Hyderabad International Airport Ltd. (GHIAL) has emerged as a leading air 
cargo hub in India, particularly renowned for its excellence in handling pharmaceutical 
logistics. One of its key features is the “Pharma Zone,” a world-class, temperature-
controlled facility designed specifically for storing and managing temperature-sensitive 
goods such as vaccines, biologics, and specialty drugs. This zone includes cold rooms 
ranging from +15°C to -20°C, ensuring uninterrupted cold chain maintenance—a 
critical requirement for the pharmaceutical industry. The infrastructure complies with 
global standards, and the airport holds certifications such as WHO-GSDP and IATA 
CEIV Pharma, making it a trusted partner for international pharma exports.

GHIAL operates a dedicated air cargo terminal that supports seamless, round-the-
clock operations. The terminal offers 24x7 customs clearance, which significantly 
reduces dwell time and ensures timely dispatch of critical shipments. GHIAL also 
uses automated systems, real-time tracking, and electronic data interchange (EDI) 
to streamline cargo handling and regulatory compliance. Its strategic location in the 
pharma manufacturing corridor of Hyderabad has made it the preferred airport for top 
Indian pharmaceutical companies.

Notably, industry leaders like Dr. Reddy’s Laboratories and Bharat Biotech 
extensively use GHIAL for exporting vaccines and life-saving medicines to global 
destinations. During the COVID-19 pandemic, the airport played a vital role in the 
global supply chain, facilitating the international shipment of vaccines, including 
Covaxin, manufactured by Bharat Biotech. GHIAL's robust cargo ecosystem, efficient 
processing, and pharma-specialised services have made it a model for other Indian 
airports aiming to strengthen their air cargo infrastructure. This case exemplifies how 
specialised air freight services can significantly boost export competitiveness in high-
value, high-sensitivity sectors like pharmaceuticals.

2.3.6 Challenges in Port and Airport Logistics
1.	 Congestion 

Congestion at ports and airports occurs when there is insufficient infrastructure to 
handle the volume of ships or aircraft arriving simultaneously.  At seaports, limited 
berths or container yard capacity result in vessel delays, which in turn increase 
turnaround times and demurrage charges. Similarly, airports may face bottlenecks due 
to inadequate parking bays for cargo aircraft, especially during peak hours or high-
traffic seasons. This slows down cargo unloading, inspection, and onward movement. 
For example, Mundra Port and Chennai Port in India have faced periodic congestion, 
affecting trade flows. At airports like Delhi IGI, cargo backlogs can occur during festive 
or e-commerce peak seasons, delaying deliveries. Congestion also affects hinterland 
operations, leading to long queues of trucks or delays in cargo pickup. Investing in 
automation, digitisation, and terminal expansion is essential to mitigate this issue.
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2.	 Customs Delay 

Customs clearance is a critical part of both port and airport logistics, but it can become 
a bottleneck when processes are slow or inconsistent. Delays may be caused by manual 
paperwork, inspection backlogs, lack of real-time coordination, or inconsistencies in 
regulation enforcement. At ports, this can lead to containers being held up in yards for 
days, incurring storage charges and delaying delivery to buyers. At airports, express 
and perishable cargo can lose value if clearance is not completed swiftly. For example, 
imported electronics held up at Indian airports due to customs valuation disputes have 
caused supply chain disruptions. While EDI systems and single-window clearance 
schemes like ICEGATE in India have improved the process, adoption is uneven across 
terminals. Lack of harmonised documentation standards between customs and logistics 
providers can further slow down processing. Efficient customs coordination is crucial 
to ensuring smooth and timely cargo flow.

3.	 Infrastructure Gaps 

Many ports and airports suffer from weak connectivity to inland destinations, 
limiting the speed and efficiency of cargo movement. Poor road conditions, limited rail 
linkages, and lack of multimodal terminals increase transportation time and cost. This 
affects the competitiveness of Indian exporters, especially from remote regions. For 
instance, agricultural produce from Northeast India or mineral cargo from central India 
often faces delays reaching ports like Kolkata or Visakhapatnam. Some airports have 
no direct rail or highway access, creating bottlenecks in first/last mile delivery. Freight 
corridors like DFCCIL (Dedicated Freight Corridor) aim to address this, but progress 
has been uneven. Lack of warehousing, cold chain infrastructure, and container depots 
further add to the challenge. To strengthen India’s logistics competitiveness, integrated 
infrastructure planning and public-private partnerships are urgently needed.

4.	 Regulatory Issues 

Logistics operations often involve dealing with multiple regulatory agencies 
customs, port authorities, excise, security, and shipping lines all of which may have 
separate documentation and procedures. The lack of a unified digital platform or 
standardised documentation adds complexity and delays. Exporters and importers are 
burdened with excessive paperwork, manual signatures, and redundant verifications. 
For example, exporting pharmaceutical products may require clearance from customs, 
health authorities, and the Drug Controller’s Office each with different timelines 
and formats. This increases compliance costs and discourages smaller players from 
engaging in international trade. International best practices, such as single-window 
systems and blockchain-based trade platforms, are yet to be widely adopted in India. 
Variations in state-level regulations for warehousing, taxation, and transportation also 
create inconsistencies. Standardising and digitising logistics documentation is key to 
creating an efficient trade ecosystem.

5.	 Cost of Air Freight 

Air freight is significantly more expensive than sea, rail, or road transport, making 
cost a major concern for many businesses. The charges include not just freight rates but 
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also fuel surcharges, security fees, terminal handling charges, and destination charges. 
This limits the use of air cargo to only high-value, urgent, or perishable goods, leaving 
it out of reach for bulk or low-margin shipments. For example, shipping one tonne of 
cargo from Mumbai to Frankfurt by air can cost up to ten times more than sea freight. 
Fuel price volatility directly affects air freight rates, making cost planning difficult for 
logistics managers. Additionally, airport handling charges in India are higher than some 
international benchmarks, adding to the overall cost burden. Businesses often use a 
multimodal strategy combining air for urgency and sea/road for economy to manage 
expenses. Innovations such as drone logistics or green fuel aircraft may help reduce 
costs in the long term.

Ports and airports are critical gateways in the logistics chain. Efficient port and 
airport management is critical for accelerating trade, driving economic growth, and 
strengthening supply chain resilience. With increasing globalisation and demand for 
faster delivery, air and maritime logistics will continue to evolve through digitalisation, 
automation, and sustainable practices.

◊	 Ports and Airports are critical nodes in global and domestic logistics for 
cargo movement and connectivity.

◊	 Types of Ports include sea ports, inland ports, dry ports, container ports, 
fishing ports, and oil ports, each with distinct functions.

◊	 Port Layout consists of berths, quays, warehouses, container yards, and 
customs facilities to enable smooth cargo operations.

◊	 Air Freight is the fastest transport mode ideal for high-value, low-volume, 
or time-sensitive goods.

◊	 Air Cargo Process Flow covers booking, screening, storage, loading, 
customs clearance, and final delivery.

◊	 Major Indian Air Cargo Hubs include Delhi, Mumbai, Bengaluru, 
Hyderabad, and Kolkata, each serving specialised logistics needs.

◊	 Challenges like congestion, customs delays, infrastructure gaps, and high 
freight costs impact port and airport efficiency.

◊	 Integrated Logistics Planning and digitalisation are crucial for improving 
India’s global logistics performance.

RecapRecap
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1.	 What is the fastest mode of transport for high-value goods?

2.	 Which Indian port is the largest container port?

3.	 What type of port is Tughlakabad Dry Port?

4.	 Which code governs port security internationally?

5.	 What is the full form of AWB?

6.	 Which cargo requires cold chain logistics?

7.	 Name one Indian airport with a Pharma Zone.

8.	 Which organisation publishes the Dangerous Goods Regulations?

9.	 What is the term for airport cargo storage systems?

10.	 Name a common bottleneck in customs clearance.

11.	 What type of cargo includes mobile phones and documents?

12.	 Which port has strong rail linkage to WDFC?

RecapObjective Questions

1.	 Air Freight

2.	 JNPT Mumbai

3.	 Dry Port

4.	 ISPS Code

5.	 Air Waybill

6.	 Perishable Cargo

7.	 Hyderabad GHIAL

8.	 IATA

9.	 WMS (Warehouse Management System)

10.	 Manual Processing
11.	 General Cargo
12.	 Mundra Port

RecapAnswers
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1.	 Explain the different types of ports and provide suitable Indian examples 
for each.

2.	 Describe the layout of a typical sea port and how each component supports 
cargo operations.

3.	 Discuss the features and advantages of air freight in modern logistics.

4.	 Trace the process flow of air cargo from booking to last-mile delivery.

5.	 Analyse the major challenges faced by Indian ports and airports in handling 
logistics efficiently.

6.	 Visit a local port, dry port, or airport cargo terminal and prepare a report 
highlighting its infrastructure and services.

7.	 Analyse the operations of GMR Hyderabad International Airport and 
evaluate its contribution to pharma logistics.

8.	 Compile data on cargo volumes handled by India’s five major airports and 
present it in chart format.

9.	 Prepare a flowchart illustrating the end-to-end air cargo process for an 
e-commerce shipment from Delhi to Dubai.

10.	 Study India’s National Air Cargo Policy Outline (Ministry of Civil Aviation) 
and summarise its key provisions for boosting air freight.

RecapAssignments

1.	 UNCTAD. (2022). Review of Maritime Transport. United Nations 
Publications.

2.	 IATA. (2023). Air Cargo Manual and Reports. www.iata.org

3.	 Goyal, A. K., & Mehta, A. (2020). Logistics and Supply Chain 
Management. Vikas Publishing.

4.	 Ghiani, G., Laporte, G., & Musmanno, R. (2013). Introduction to Logistics 
Systems Planning and Control. Wiley.

5.	 GMR Group. (2023). Hyderabad Airport Annual Report.
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1.	 JNPA. (2023). Performance and Statistics. www.jnport.gov.in

2.	 Ministry of Ports, Shipping & Waterways. (2022). Maritime India Vision 
2030.

3.	 The Hindu Business Line. (2023). Air Cargo Sector to Get Logistics Boost.

4.	 Blue Dart Aviation. (2023). Corporate Brochure and Logistics Profile.

5.	 Ministry of Civil Aviation, Govt. of India. (2023). National Air Cargo 
Policy Outline.
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Unit     4   

Cargo and 
Containerization

Prerequisites

Learning Outcomes

By the end of this unit, learners will be able to:

◊	 define the concept of cargo and classify its different 
types based on handling and shipping requirements

◊	 describe various types of cargo ships and their functions 
in maritime logistics

◊	 explain the principles of containerisation and unitisation 
in cargo handling and their operational advantages

◊	 evaluate shipping strategies such as FCL/LCL, 
trimming practices, and ship tonnage measurements in 
cargo logistics

A textile manufacturer in Tirupur, India, receiving a 
large international order to ship 10,000 shirts to a retailer 
in Germany. Instead of shipping each box individually, the 
shirts are neatly packed into standard-sized metal containers. 
These containers can be lifted by cranes, placed on trucks, 
loaded onto ships, and transported across oceans without 
being opened even once. These containers are then stacked 
onto a container ship at Chennai Port, alongside hundreds of 
others carrying electronics, auto parts, and food items from 
different companies. The sealed container reaches the port of 
Hamburg, gets offloaded by cranes, and is transported by rail to 
the retailer’s warehouse, still unopened. This entire system of 
moving goods through containerisation has transformed global 
logistics by making cargo transport faster, safer, and more cost-
effective.

 In this context, cargo refers to goods being transported, 
while containerisation is the process of standardising and 
securing them in containers for efficient multimodal transport. 
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Whether it's garments, grains, machinery, or medicines, containerised cargo allows 
different industries to participate in global trade with efficiency and reliability. 
This example shows how cargo and containerisation work hand-in-hand to reduce 
delays, prevent damage, and improve supply chain visibility, making international 
shipping seamless and scalable.

Containerisation, Reefer Cargo, Project Cargo, FCL/LCL, Deadweight Tonnage

Keywords 

  Discussion
2.4.1 Cargo 

Cargo refers to goods, merchandise, or commodities that are transported from one 
location to another for commercial purposes. It can be moved using various modes 
of transportation air, sea, road, rail, or inland waterways, depending on factors like 
cost, urgency, and volume. Cargo may consist of raw materials (like coal or iron ore), 
manufactured products (like electronics or clothing), perishables (like food and flowers), 
or even live animals. It is typically packed in boxes, pallets, containers, or tankers to 
ensure safety and efficiency during transit. In logistics, cargo plays a central role in 
supply chains, linking producers with wholesalers, retailers, or end consumers. There 
are different categories of cargo, including general cargo, bulk cargo, containerised 
cargo, perishable cargo, and dangerous goods. 

For example, air cargo is often used for shipping time-sensitive or high-value items 
like vaccines or mobile phones, while sea cargo is ideal for transporting large volumes 
of goods internationally at lower costs. Efficient handling, tracking, and management 
of cargo are essential for smooth logistics operations and timely delivery. In summary, 
cargo is the physical backbone of trade and commerce, enabling goods to move across 
regions and markets globally.

Cargo movement forms the backbone of logistics, connecting producers, distributors, 
and consumers across borders. Among the various modes such as road, rail, air, and sea, 
sea freight handles the largest share of global trade, especially for bulk and containerised 
cargo. 

2.4.1.1 Types of Cargo

Cargo refers to goods or merchandise transported by ship, aircraft, train, or truck. 
The following are the types or classification of Cargo.

1.	 General Cargo

General cargo includes goods that are packaged and transported in discrete units, 
such as boxes, pallets, or containers. These items are not shipped in bulk and often 
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require careful handling and documentation. Examples include electronics, garments, 
machinery, furniture, and books, which are commonly transported in standardised 
containers. General cargo is typically loaded and unloaded using cranes, forklifts, and 
other terminal equipment at container ports. Since these items are often high in value, 
ports ensure secure storage and tracking systems to prevent theft or loss. 

For instance, container terminals at JNPT Mumbai and Chennai Port regularly 
handle general cargo for both import and export. General cargo plays a major role 
in international trade, especially in sectors like manufacturing, consumer goods, and 
e-commerce.

2.	 Dry Bulk Cargo

Dry bulk cargo refers to unpackaged solid materials transported in large quantities 
and usually loaded directly into the holds of ships. Common examples include coal, iron 
ore, bauxite, grains (like wheat or maize), cement, and fertilisers. This type of cargo is 
handled using conveyor belts, grabs, or pneumatic unloaders and requires specialised 
terminals with silos and storage sheds. Dry bulk shipping is highly cost-effective for 
commodities with high volume and low value. Ports such as Mundra, Dahej, and 
Visakhapatnam in India are known for their advanced bulk handling systems. 

For example, Adani Ports at Mundra handles large volumes of coal and fertilisers 
used in energy and agriculture. Efficient dry bulk logistics is vital for energy production, 
construction, and food security sectors.

3.	 Liquid Bulk Cargo

Liquid bulk cargo includes free-flowing liquids transported in large tankers or 
containers, typically stored in cylindrical tanks or pipelines. These liquids can be 
hazardous, flammable, or sensitive to contamination, so they require specialised 
infrastructure and safety protocols. Common types include crude oil, petrol, diesel, 
liquefied natural gas (LNG), edible oils, and industrial chemicals. Liquid bulk is 
transported through oil terminals and chemical jetties with pipelines connecting storage 
tanks to the vessels. Ports like Visakhapatnam, Kandla, and Mumbai Port Trust have 
dedicated oil berths and tank farms. 

For example, Visakhapatnam Port handles petroleum imports for nearby refineries. 
Handling liquid cargo demands strict compliance with environmental and fire-safety 
regulations, making it a highly specialised segment of maritime logistics.

4.	 Refrigerated Cargo  or Reefer Cargo

Refrigerated cargo, or reefer cargo, includes goods that require temperature control 
during storage and transport to prevent spoilage or degradation. This category typically 
includes perishables such as fruits, vegetables, dairy products, seafood, frozen meat, 
flowers, and pharmaceuticals like vaccines. Special containers called reefer containers 
are equipped with in-built refrigeration units that maintain the required temperature 
range. Air and sea ports must provide cold chain infrastructure, such as reefer plug-in 
points, pre-cooling rooms, and temperature monitoring systems. 
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For example, Chennai Port handles reefer cargo for exports such as vaccines 
and seafood . The cold chain must be unbroken from origin to destination, making 
coordination across all logistics players crucial. Reefer cargo is critical for the food 
industry, global pharmaceutical supply chains, and agriculture exports.

5.	 Project Cargo

Project cargo involves transporting large, heavy, high-value, or complex pieces of 
equipment, often for infrastructure, industrial, or energy projects. Examples include 
wind turbines, hydroelectric generators, transformers, boilers, industrial machinery, 
and aircraft parts. These items cannot be containerised and often require customised 
handling, route planning, and permits for movement. Project cargo may be transported 
via multi-modal logistics, combining sea, rail, and road transport. Ports handling project 
cargo must have heavy-lift cranes, reinforced berths, and open storage areas. 

For example, Kattupalli and Ennore Ports are known for handling project cargo 
for power and construction sectors. Due to its complexity, project cargo requires 
collaboration between engineers, freight forwarders, and port authorities to ensure 
safety and timely delivery.

6.	 Hazardous Cargo

Hazardous cargo refers to goods that pose a risk to health, safety, property, or the 
environment during transport. These include explosives, flammable liquids, toxic 
chemicals, radioactive materials, corrosives, and compressed gases. Handling of 
hazardous cargo is regulated by international frameworks such as the International 
Maritime Dangerous Goods (IMDangerous goods) Code and the International Civil 
Aviation Organization (ICAO) rules for air transport. These goods must be properly 
classified, packaged, labelled, and documented before loading onto a vessel or aircraft. 
Terminals must be equipped with safety gear, fire suppression systems, and trained 
personnel to manage such cargo. Ports like Kandla and Hazira have facilities for 
storing and processing hazardous materials under strict safety protocols. A failure in 
compliance can lead to environmental disasters or legal liabilities, making hazardous 
cargo management a high-stakes operation.

Example: Adani Ports, operating terminals at Mundra and Dahej, regularly handle 
a diverse range of cargo types, particularly dry bulk cargo such as coal, grains, and 
fertilisers. These terminals use mechanised systems for efficient handling, minimising 
spillage and reducing turnaround times.

                     Table 2.4.1 Summary of the classification of Cargo

Type Description Example
General Cargo Packaged items, not in bulk Electronics, clothing
Dry Bulk Cargo Unpackaged solid cargo Coal, grain, iron ore
Liquid Bulk 
Cargo

Liquids in tanks Crude oil, chemicals
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Refrigerated 
Cargo (Reefer)

Temperature-sensitive 
goods

Fruits, dairy, vaccines

Project Cargo Large, heavy, or complex 
equipment

Wind turbines, 
transformers

Hazardous Cargo Dangerous goods as per 
IMO

Explosives, radioactive 
items

2.4.1.2 Types of Cargo Ships

Different cargo types require different ships designed with specific features. Each 
type of cargo ship is described below in detail.

1.	 Container Ships

Container ships are designed specifically to transport containerised cargo, typically 
measured in TEUs (Twenty-foot Equivalent Units). These vessels have large holds 
and deck space arranged in slots to stack containers in a highly organised and secure 
manner. Containerisation allows for efficient loading, unloading, and intermodal 
transfer, reducing time and handling costs. The largest container ships, such as the 
Maersk Triple-E class, can carry over 18,000 TEUs across major global routes. These 
ships operate between major container terminals like Singapore, Rotterdam, and 
JNPT Mumbai, forming the backbone of global retail and electronics supply chains. 
Container ships may also carry refrigerated containers (reefers) for perishables. Their 
standardisation has revolutionised maritime logistics, enabling rapid, scalable, and 
traceable cargo movement.

2.	 Bulk Carriers

Bulk carriers are used to transport unpackaged dry cargo such as coal, grain, cement, 
bauxite, and iron ore in large quantities. These vessels have wide hatches and cargo 
holds, allowing efficient loading and unloading of materials directly into ship bays 
using conveyor belts, grabs, or chutes. Bulk carriers come in various sizes Handysize, 
Panamax, Capesize, and Valemax (the largest, used primarily for iron ore). 

For example, Vale Max ships, operated by the Brazilian mining company Vale, are 
designed to carry iron ore to China and India efficiently. Indian ports like Paradip and 
Vizag regularly handle bulk cargo for energy and steel industries. These ships lack 
onboard cranes, relying instead on port infrastructure. Bulk shipping offers a cost-
effective solution for transporting raw materials across long distances.

3.	 Tankers

Tankers are specialised vessels designed to carry liquid cargo such as crude oil, 
petroleum products, chemicals, and liquefied gases. They have large tanks built into 
the hull and are equipped with pumps and pipelines for loading and discharge. VLCCs 
(Very Large Crude Carriers) and ULCCs (Ultra Large Crude Carriers) are some of 
the largest ships in this category, carrying over 2 million barrels of oil. Ports such 
as Kandla and Cochin in India are equipped with single buoy mooring systems and 
oil terminals for such vessels. Chemical tankers may carry multiple products at once, 
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requiring segregated compartments to avoid contamination. LNG tankers are built 
with insulation and pressure controls to transport liquefied gases at low temperatures. 
Tankers play a crucial role in meeting global energy demand and industrial fuel supply.

4.	 RORO Ships (Roll-on/Roll-off)
RORO (Roll-on/Roll-off) ships are designed for transporting wheeled cargo like 

cars, trucks, buses, and construction equipment that can be driven directly on and off 
the vessel. Unlike container or bulk carriers, RORO ships have ramps and decks instead 
of cranes for loading, enabling fast and safe handling of vehicles. These ships are 
commonly used in automobile logistics by manufacturers such as Tata Motors, Hyundai, 
and Maruti Suzuki to export vehicles. Ports like Chennai, Kamarajar (Ennore), and 
Mumbai have RORO terminals for automotive exports. RORO vessels are also used 
in military logistics and for moving heavy rolling equipment used in infrastructure 
projects. Their ability to handle high-volume vehicle shipments with minimal damage 
risk makes them ideal for short-sea and long-haul car transport. Some RORO ships 
combine passenger and cargo functions, particularly on ferry routes.

5.	 Reefer Ships (Refrigerated Ships)
Reefer ships are vessels designed to transport perishable cargo such as fruits, 

vegetables, meat, fish, and pharmaceuticals that require controlled temperatures. 
Unlike standard container ships that carry reefer containers, reefer ships have built-in 
refrigerated holds and cooling systems. They maintain specific temperature, humidity, 
and ventilation levels throughout the voyage to preserve cargo quality. For example, 
fleets that transport bananas from Latin America to Europe use reefer ships that maintain 
temperatures between 13°C to 14°C. Indian exports of frozen seafood to countries like 
Japan and the UAE often use reefer vessels. These ships are equipped with advanced 
sensors, insulation, and backup power systems to ensure uninterrupted cold chain 
logistics. Reefer ships are essential to global food security and pharmaceutical supply 
chains.

6.	 General Cargo Ships

General cargo ships are versatile vessels used to transport break-bulk and non-
containerised goods such as machinery, steel coils, timber, and bagged cargo. These 
ships have multiple cargo holds and are often equipped with their own cranes or 
derricks, allowing them to operate in smaller or underdeveloped ports with limited 
infrastructure. They are commonly used for short-sea shipping and in regions where 
containerisation is less widespread. For example, general cargo ships are employed 
along India’s coastal shipping routes for moving construction materials and agricultural 
inputs. Their adaptability makes them suitable for project cargo that doesn't fit into 
standard containers. Although being gradually replaced by container ships in many 
regions, general cargo ships remain essential for low-volume, high-diversity shipments. 
Their continued use supports trade in areas with geographic or economic limitations.

Case Study

The Shipping Corporation of India (SCI) operates a diverse fleet that includes 
bulk carriers, tankers, container ships, and offshore vessels. It plays a key role in 

SG
O
U



SGOU - SLM - BCom - Logistics and Supply Chain Management 109

supporting India's energy, trade, and defence logistics by operating across domestic 
and international waters. SCI’s services contribute to the movement of coal, crude oil, 
LNG, and containerised cargo, supporting both government and private sector supply 
chains.

2.4.2 Containerization
A key innovation in logistics is containerization, where goods are packed into 

standardised containers (e.g., 20-foot or 40-foot units), making loading, unloading, and 
transferring between ships, trucks, and trains highly efficient. Alongside containerization, 
unitization i.e. grouping smaller packages into a single unit load, further optimises 
space, reduces handling time, and minimises damage during transit. Cargo handling, 
whether manual or mechanised, plays a critical role at every stage, from port terminals 
to inland depots. Ports like JNPT (Mumbai) and Mundra Port use automated cranes, 
reach stackers, and real-time tracking systems to manage high volumes of container 
traffic smoothly. Similarly, in air cargo, airports such as GHIAL (Hyderabad) use 
temperature-controlled zones and digital documentation for handling pharmaceuticals 
and express parcels. Efficient cargo movement and handling reduce lead times, cut 
costs, and improve the reliability of supply chains. As global trade volumes grow and 
e-commerce expands, optimising cargo flow remains a top priority for nations and 
logistics firms alike. Thus, mastering the science and system of cargo movement is 
fundamental to building a resilient and competitive logistics infrastructure.

2.4.2.1 Benefits

1.	 Standardisation of size and handling

One of the greatest advantages of containerisation is the global standardisation of 
container sizes, primarily the 20-foot and 40-foot containers (TEUs and FEUs). This 
allows for uniformity in equipment design, such as cranes, trailers, ships, and storage 
systems, regardless of location. As a result, containers can seamlessly move across 
different modes of transport sea, rail, road, and air without the need to unload and reload 
cargo. This intermodal capability simplifies logistics planning and reduces handling 
complexities. The widespread adoption of ISO-standard containers has enabled the 
development of efficient global supply chains.

2.	 Protection from theft and damage

Containers offer enhanced security and protection to the goods inside by being fully 
enclosed, sealed, and lockable. This greatly reduces the risk of theft, tampering, or 
exposure to environmental hazards like rain, dust, and humidity. Sensitive goods like 
electronics, pharmaceuticals, and textiles benefit from this protection during long-
distance transit. Containers are also less likely to suffer physical damage because they 
are handled by machinery rather than manually. This reliability contributes to reduced 
insurance premiums and enhanced trust between sellers and buyers.
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3.	 Easier loading and unloading

Containerisation significantly reduces the time and labour needed for cargo handling 
at ports, terminals, and distribution centres. Using cranes, forklifts, and automated 
guided vehicles (AGVs), entire containers can be quickly loaded onto ships, trains, 
or trucks. This leads to faster turnaround times for vessels at ports and minimises port 
congestion. For example, fully mechanised container terminals like those at JNPT 
(Jawaharlal Nehru Port) can load or unload thousands of containers in a single day. 
The uniform design of containers also allows for stacking and efficient space usage on 
cargo vessels.

4.	 Reduction in shipping time and costs

By streamlining cargo handling and reducing delays at transfer points, containerisation 
contributes to lower overall shipping times. This efficiency directly translates into cost 
savings for logistics providers, shippers, and customers. Lower labour costs, faster 
customs clearance, and reduced dwell time at ports all contribute to lower freight 
charges. Businesses can also maintain leaner inventories because of the predictability 
and reliability of container shipping. Over time, containerisation has become a key 
enabler of globalisation and international trade efficiency.

Jawaharlal Nehru Port (JNPT)

JNPT, located near Mumbai, is India’s largest container port, handling over 5 
million TEUs annually. It features fully mechanised terminals, extensive rail and 
road connectivity, and EDI integration with customs. The port is a critical link in the 
supply chains of industries such as textiles, electronics, and pharmaceuticals. JNPT’s 
efficient container handling has helped reduce shipping costs and improve India's 
trade competitiveness. Its infrastructure demonstrates how containerisation enhances 
operational efficiency at both national and global levels.

2.4.3 Unitization in Logistics
Unitization refers to the process of combining multiple smaller packages, boxes, 

or loose items into a single larger handling unit, such as a pallet, crate, or container. 
This approach improves the efficiency of cargo movement, storage, and handling in 
logistics operations. Unitization enables the transport of consolidated loads instead of 
handling each small item separately, thereby reducing time, labour, and risk. Unitized 
cargo is easily handled with forklifts, cranes, and conveyor belts, which streamlines 
operations in warehouses, ports, and distribution centres. The concept is widely applied 
in retail, manufacturing, shipping, and warehousing environments. Proper unitization 
also enhances safety and reduces the likelihood of product damage during transit. It is a 
key strategy in supply chain optimisation, particularly in high-volume and fast-moving 
industries.
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2.4.3.1 Forms of Unitization

1.	 Palletization

Palletization involves placing goods on a wooden or plastic pallet and securing them 
with stretch film, straps, or shrink wrap. Pallets are designed for compatibility with 
forklifts and pallet jacks, allowing for easy stacking, loading, and unloading. This is 
the most common form of unitization in retail and manufacturing, as it allows handling 
of multiple boxes or cartons at once. For example, beverage bottles or cartons of food 
products are typically shipped on pallets for quick movement and storage. Pallets come in 
standard sizes (e.g., 1m x 1.2m), allowing for efficient stacking in containers and trucks. 
Industries like FMCG, pharmaceuticals, and electronics widely adopt palletization to 
streamline distribution. It also supports automation in modern warehouses equipped 
with robotic pickers and automated storage systems.

2.	 Crating

Crating is the process of enclosing goods in wooden or metal crates for added 
protection, especially during long-distance or international shipping. It is used for heavy, 
fragile, or high-value items such as machinery parts, engines, glass panels, or artworks. 
Crates protect cargo from vibration, shock, and environmental damage, and they can 
be custom-built to fit the size and shape of the product. Crating is common in project 
cargo, export logistics, and defence supplies, where safety and stability are priorities. 
Unlike pallets, crates offer better structural protection and are stackable, though they 
are bulkier and more expensive. They can be sealed or open-type depending on the 
cargo and destination requirements. Exporters also follow international standards like 
ISPM-15 for wood treatment in crates to comply with phytosanitary regulations.

3.	 Container Stuffing

Container stuffing refers to the careful arrangement and loading of cargo into 
shipping containers, whether for sea, rail, or road transport. Proper stuffing ensures 
optimal space utilisation, balance, and protection of goods during transit. It includes 
practices like using dunnage, blocking, bracing, and lashing to prevent cargo movement 
and damage. For example, a 20-foot container may be loaded with stacked boxes, 
machinery parts, or even palletised goods, depending on the cargo type. Stuffing plans 
and load calculations are often used to maximise space without compromising safety. 
Ports, freight forwarders, and exporters supervise container stuffing under customs or 
shipping line guidelines. This method is standard in global trade, as it allows bulk 
movement of unitized cargo in a secure and efficient manner.

2.4.3.2 Advantages of Unitization

◊	 Efficient Handling and Transportation: Unitized loads are easier to move 
using mechanical equipment, reducing manual labour and increasing speed.

◊	 Time-Saving During Loading/Unloading: Fewer handling operations are 
required, which reduces loading/unloading time at terminals and warehouses.
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◊	 Minimises Cargo Damage: Proper packing and stabilization prevent cargo 
from shifting or breaking, especially during long-distance shipping.

◊	 Improved Inventory Control: Standardized units help in easy counting, 
identification, and tracking of stock in warehouses.

◊	 Reduced Packaging Waste: Bundling items together often eliminates the need 
for excess packaging material.

◊	 Cost Efficiency: Labour, time, and transportation savings lead to lower 
operational costs in supply chain management.

◊	 Enhanced Safety: Reduces workplace injuries by limiting the need for manual 
lifting and movement of loose items.

Case Study: D-Mart’s Use of Palletized Unitization

D-Mart, a major Indian retail chain, uses palletized unitization extensively in its 
distribution centres to streamline its inventory flow. Products from suppliers are 
consolidated onto pallets, which are scanned, tagged, and dispatched efficiently to 
individual stores. This method reduces internal handling time, increases stock accuracy, 
and speeds up store replenishment. Forklifts and conveyors are used to move palletised 
goods, reducing dependency on manual labour. By using unitization, D-Mart can 
maintain high inventory turnover while keeping logistics costs low. This approach also 
enables better shelf-space planning at stores, as pallets arrive with pre-sorted goods. 
The success of D-Mart’s logistics model highlights the practical benefits of unitization 
in the modern retail supply chain.

2.4.4 Trimming in Shipping
Trimming in shipping refers to the even distribution and leveling of cargo within a 

ship’s hold to ensure stability, balance, and safety throughout the voyage. It is particularly 
critical in bulk carriers, where large volumes of loose cargo like coal, grain, or iron ore 
are loaded into multiple cargo holds. Uneven cargo distribution can lead to a condition 
called listing, where the ship tilts to one side, making it unsafe and inefficient to sail. 
Trimming helps to distribute weight symmetrically along the vessel's longitudinal 
(fore and aft) and transverse (side to side) axes, maintaining proper draft, trim, and 
centre of gravity. In bulk shipping, trimming is often carried out using bulldozers, 
shovels, or conveyor systems during or after loading. If cargo is not trimmed properly, 
it can shift during rough seas, leading to imbalance or even capsizing in severe cases. 
Therefore, trimming is a mandatory part of cargo loading procedures governed by IMO 
(International Maritime Organization) safety regulations.

2.4.4.1 Significance of Trimming
i.	 Prevents Listing (Tilting): An uneven load causes the vessel to lean to one side, 

affecting navigation and increasing the risk of capsizing in adverse weather.

ii.	 Avoids Shifting of Cargo at Sea: Proper trimming stabilises cargo, preventing 
it from sliding or rolling inside the hold when the ship rolls or pitches in rough 
seas.
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iii.	 Maintains Ship’s Draft and Balance: Balanced loading ensures that the ship 
sits evenly in the water, improving fuel efficiency and propulsion.

iv.	 Ensures Safety of Crew and Cargo: A well-trimmed ship minimises accident 
risk and ensures a safe working environment for crew members.

v.	 Supports Structural Integrity: Even distribution of weight reduces stress on 
the ship’s hull and prevents damage or fatigue over long voyages.

vi.	 Optimises Cargo Space Usage: Trimming allows cargo to be packed efficiently 
without leaving large voids, improving capacity utilisation.

vii.	 Regulatory Compliance: Many international ports and maritime authorities 
require documentation and checks to confirm correct trimming before departure.

Trimming in Bulk Carriers

In a bulk carrier transporting iron ore from Australia to India, cargo is loaded into 
multiple large holds. Once loading is complete, bulldozers are often used inside the 
holds to level the cargo evenly across the base and up to the required height. Additional 
cargo may be redistributed among holds to ensure balanced trim and draft. This prevents 
the ship from riding too low at the bow or stern, which can affect speed and handling. 
The Shipping Corporation of India (SCI) and other maritime operators follow strict 
protocols during trimming to ensure safe bulk cargo. Sensors and computerised load 
plans are now used to assist in precision trimming, replacing manual guesswork. This 
real-world example shows how trimming is both a technical requirement and a safety 
imperative in shipping logistics.

2.4.5  FCL and LCL in Container Shipping
In containerised shipping, cargo is categorised based on the amount of space it 

occupies in a container. The two main categories are FCL (Full Container Load) and 
LCL (Less than Container Load). These terms help logistics providers and exporters 
choose the most efficient, secure, and cost-effective shipping method for their cargo. 
FCL is suitable for large shipments that can fill an entire container, while LCL is ideal 
for smaller consignments that are grouped with other shippers’ cargo. The decision 
between FCL and LCL depends on cargo volume, cost considerations, urgency, and 
handling preferences. Understanding these categories helps streamline international 
logistics and improve shipping efficiency.

2.4.5.1 FCL (Full Container Load)

FCL (Full Container Load) means the entire container is booked by a single shipper 
for exclusive use, even if the cargo does not fill the entire space. It is commonly used 
by businesses dealing in high-volume, bulk, or high-value goods such as textiles, auto 
parts, machinery, or electronics. Since the container is sealed at the origin by the shipper 
and opened only at the destination, FCL offers greater security and minimal handling, 
reducing the risk of damage or theft. FCL is also faster than LCL, as there is no need 
for consolidation or deconsolidation, leading to fewer delays at terminals. Standard 
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container sizes 20-foot and 40-foot containers allow businesses to plan shipping based 
on their cargo volume. For instance, a textile exporter shipping 5000 garments from 
Tirupur to Europe may book an entire 20-foot container (FCL) for direct export. FCL is 
ideal when the shipment is large enough to justify the cost of the entire container.

2.4.5.2 LCL (Less than Container Load)

LCL (Less than Container Load) is used when a shipper’s cargo does not require a 
full container and is instead consolidated with shipments from other exporters. This is 
a cost-effective option for small and medium businesses that need to ship limited quan-
tities but still want access to international markets. LCL cargo undergoes consolidation 
at the origin where multiple shipments are combined into one container and deconsol-
idation at the destination, where individual consignments are separated and delivered. 
Due to multiple handling stages, LCL may involve slightly longer transit times and 
increased risk of damage compared to FCL. However, it offers excellent flexibility 
for smaller exports such as handicrafts, boutique items, or samples. For example, a 
small business exporting 15 cartons of handmade soaps from Chennai to Dubai would 
typically use an LCL service. Logistics providers and freight forwarders manage LCL 
shipments by overseeing consolidation, documentation, and last-mile delivery.

2.4.5.3 Key Differences Between FCL and LCL

                   Table 2.4.2 Key Differences Between FCL and LCL

Feature FCL LCL
Space 
Usage

Full container Shared with other cargo

Security High (sealed by shipper) Medium (handled at multiple 
points)

Cost per 
Unit

Lower for large volumes Lower for small shipments

Handling 
Time

Faster May involve consolidation 
delays

Ideal For Bulk/high-volume cargo Small, non-urgent 
consignments

Example 5000 garments in 20-ft 
container

15 cartons of soaps in shared 
load

2.4.6  Ship Tonnage
Tonnage refers to the measurement of a ship’s size or capacity, and it plays a crucial 

role in shipping regulations, taxation, port dues, safety, and cargo planning. It does not 
always refer to weight some tonnage measurements are based on volume, while others 
refer to the actual or potential weight a ship can carry. Maritime authorities use tonnage 
to assess a vessel’s compliance with international conventions such as SOLAS (Safety 
of life at sea) and MARPOL (Marine pollution), and port authorities use it to determine 
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fees and harbour dues. Tonnage also influences insurance premiums, ship design, and 
classification. Understanding different types of tonnage helps shipping companies 
make decisions regarding voyage planning, cargo allocation, and fuel consumption. 
A single ship can have multiple tonnage values, each serving a different operational or 
regulatory function.

1.	 Gross Tonnage (GT)
Gross Tonnage (GT) is a measure of the total internal volume of a ship, including 

all enclosed spaces such as engine rooms, crew quarters, storage, and navigation areas. 
It is calculated using a mathematical formula under the International Convention 
on Tonnage Measurement of Ships (1969). Although GT is based on volume, it is 
a dimensionless number and does not represent actual weight. It is mainly used for 
regulatory and commercial purposes, such as determining port fees, safety requirements, 
and manning regulations. For example, cruise ships have a high GT because of their 
large accommodation and public areas, even if their cargo capacity is low. A vessel with 
a GT over 500 must follow stricter international safety protocols under SOLAS. Gross 
Tonnage is commonly displayed on a ship’s certificate and plays a role in docking, 
registration, and maritime classification.

2.	 Net Tonnage (NT)

Net Tonnage (NT) refers to the volume of space available for carrying cargo or 
passengers, excluding non-revenue-generating areas like the engine room and crew 
accommodation. It is derived from Gross Tonnage but subtracts the ship’s operational 
and technical spaces. NT is a key metric for calculating canal tolls, harbour dues, and 
cargo-handling capacity. For example, a ship may have a GT of 50,000 but an NT of 
35,000, meaning only 70% of the total volume is available for commercial use. NT 
is crucial for cargo planning and is a key figure considered by freight forwarders and 
customs authorities. In passenger ships, NT is used to determine the number of people 
a ship can legally carry. Net Tonnage directly influences a ship’s economic performance 
and earning potential.

3.	 Deadweight Tonnage (DWT)
Deadweight Tonnage (DWT) measures the maximum weight a ship can safely 

carry, including cargo, fuel, freshwater, ballast water, provisions, passengers, and crew. 
It represents the difference between a ship’s loaded and empty displacement and is 
expressed in metric tonnes. DWT is one of the most critical measurements for bulk 
carriers, oil tankers, and container ships, as it determines total carrying capacity. For 
instance, the ultra-large container ship CMA CGM Jacques Saade has a DWT of 
around 220,000 tonnes and can carry more than 23,000 TEUs. DWT is essential for 
calculating freight rates, voyage profitability, and load planning. Overloading beyond 
DWT limits can compromise the ship’s stability and safety, leading to violations of 
maritime regulations. Shipowners rely on DWT to optimise payload while maintaining 
seaworthiness.

4.	 Displacement Tonnage

Displacement Tonnage refers to the actual weight of water displaced by a ship when 
it is floating, which equals the ship’s weight under the law of buoyancy (Archimedes’ 
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Principle). It is measured in metric tonnes and varies depending on whether the ship is 
loaded (full displacement) or unloaded (light displacement). Displacement is primarily 
used in naval vessels and warships, where combat readiness and stability under different 
loading conditions are critical. Commercial shipping uses it less frequently, but it still 
helps naval architects determine structural integrity and stability. For example, a warship 
might have a light displacement of 5,000 tonnes and a full-load displacement of 7,500 
tonnes. It is also important in hydrostatic calculations and ship design simulations. 
Displacement is a true weight measure, unlike GT or NT which are volume-based.

5.	 Lightweight Tonnage

Lightweight Tonnage, or Light Displacement Tonnage (LDT), is the weight of the 
ship itself, excluding any cargo, fuel, crew, provisions, or ballast. It includes the hull, 
machinery, navigational equipment, and fixed gear. LDT is mainly used for shipbuilding, 
classification, and ship scrapping valuation, as it represents the material value of the 
vessel. For instance, when a ship is sold for recycling, its price is calculated based 
on its LDT, typically quoted in $ per tonne. For example, a decommissioned vessel 
with an LDT of 15,000 tonnes might be sold to a shipbreaking yard at $500/tonne, 
fetching a total of $7.5 million. Lightweight tonnage is also used to calculate shipyard 
requirements for dry docking and maintenance operations. While not relevant for cargo 
calculations, it is vital for ship ownership and lifecycle management.

CMA CGM Jacques Saade

The CMA CGM Jacques Saade, one of the largest container ships in the world, 
exemplifies tonnage measurements in practice. It has a Deadweight Tonnage (DWT) 
of approximately 220,000 tonnes, meaning it can carry that much total weight in cargo 
and supplies. Its Gross Tonnage (GT) is over 236,000, reflecting its massive internal 
volume, including engine rooms and crew spaces. The ship also has a Net Tonnage (NT) 
adjusted for cargo space, allowing for over 23,000 TEUs in containers. Such tonnage 
values determine port fees, canal dues (e.g., for the Suez Canal), and safety regulations 
it must comply with. Understanding all these metrics is vital for managing voyage cost, 
safety, and compliance. The ship’s scale highlights how tonnage plays a central role in 
planning, design, and operation in maritime logistics.

Understanding cargo types, containerization methods, and shipping measurements 
is vital for logistics professionals. Modern logistics thrives on efficient cargo handling, 
unitization, safe shipment planning (like trimming), and appropriate container strate-
gies (FCL/LCL). As global trade grows, mastering these concepts ensures seamless and 
cost-effective cargo movement.SG
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◊	 Cargo refers to commercial goods transported through various modes 
like sea, air, or road.

◊	 Types of Cargo include general, dry bulk, liquid bulk, refrigerated, 
project, and hazardous goods.

◊	 Cargo Ships vary in design and function such as container ships, bulk 
carriers, tankers, RORO, reefer ships, and general cargo vessels.

◊	 Containerisation simplifies cargo movement using standardised 
containers, enabling intermodal transport.

◊	 Unitisation involves combining multiple packages into a single handling 
unit (e.g., pallet), improving speed and safety.

◊	 Trimming ensures even cargo distribution in ships to maintain balance 
and avoid tilting.

◊	 FCL (Full Container Load) is used by one shipper; LCL (Less than 
Container Load) involves shared space among shippers.

◊	 Ship Tonnage measures capacity GT, NT, DWT, displacement, and 
lightweight to guide fees, regulations, and cargo limits.

RecapRecap

1.	 What does FCL stand for?

2.	 What is dry bulk cargo?

3.	 Which cargo needs refrigeration?

4.	 What are RORO ships used for?

5.	 What unit is cargo ship capacity often measured in?

6.	 What is used to calculate port charges?

7.	 What does NT in shipping stand for?

8.	 What cargo type includes coal and iron ore?

9.	 What is trimming in shipping?

10.	 Which Indian port handles over 5 million TEUs?

Recap
Objective Questions
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11.	 What kind of cargo is wind turbines?

12.	 What shipping strategy shares container space?

1.	 Full Container Load

2.	 Unpackaged solids

3.	 Reefer Cargo

4.	 Vehicle transport

5.	 TEUs

6.	 Gross Tonnage

7.	 Net Tonnage

8.	 Dry Bulk Cargo

9.	 Balancing cargo

10.	 JNPT Mumbai

11.	 Project Cargo

12.	 Less than Container Load

RecapAnswers

1.	 Explain the six main types of cargo and give one real-life example for 
each.

2.	 Describe the major types of cargo ships and how they are suited for different 
types of cargo.

3.	 Discuss the benefits of containerisation and how it has revolutionised 
global logistics.

4.	 What is unitisation in logistics, and what are the three forms used in 
practice?

Recap
Assignments
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5.	 Explain the concept of trimming and why it is critical in bulk cargo 
shipping operations.

6.	 Visit a nearby port (physically or virtually) and prepare a report identifying 
different types of cargo being handled and the ships in operation.

7.	 Create a diagram showing container stuffing techniques and how to 
maximise container space efficiently.

8.	 Study the logistics operations at Jawaharlal Nehru Port (JNPT) and 
prepare a presentation on containerisation processes.

9.	 Create a comparison chart highlighting advantages and disadvantages of 
FCL and LCL with example shipping cases.

10.	 Select a real vessel (e.g., CMA CGM Jacques Saade) and analyse its gross 
tonnage, net tonnage, and deadweight using publicly available data.

1.	 Stopford, M. (2009). Maritime Economics (3rd ed.). RoutleDangerous 
goodse.

2.	 UNCTAD. (2023). Review of Maritime Transport. United Nations 
Publications.

3.	 Goyal, A. K., & Mehta, A. (2020). Logistics and Supply Chain 
Management. Vikas Publishing.

4.	 Branch, A. E. (2007). Elements of Shipping (8th ed.). RoutleDangerous 
goodse.

5.	 World Shipping Council. (2023). Container Statistics and Reports.

6.	 Indian Ports Association. (2023). Annual Statistics and Port Performance 
Report.
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1.	 Maersk. (2023). Container Shipping Guide.

2.	 CMA CGM. (2023). Fleet Information and Specifications.

3.	 Journal of Commerce. (2022). Container Logistics Trends.

4.	 Shipping Corporation of India. (2023). Fleet Profile and Operational 
Insights.
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SREENARAYANAGURU OPEN UNIVERSITY
MODEL QUESTION PAPER

                                                            SET - 01

QP CODE: ………					                 Reg. No: ………...............
								        Name: ……………….......

FOURTH SEMESTER BACHELOR OF COMMERCE (B.COM) EXAMINATION
SKILL ENHANCEMENT COURSE 

B21CM02SE- LOGISTICS AND SUPPLY CHAIN MANAGEMENT
(CBCS - UG)

2022-23 - Admission Onwards

Time: 3 Hours                                                                                          Max Marks: 70

                                                  SECTION A

Answer any ten questions in a word or sentence each.  Each question carries 1 
mark. 

                                                                                                                      (10x1=10 marks)

1.	 What is the main goal of logistics?

2.	 What does SCM stand for?

3.	 Which logistics type deals with returns and recycling?

4.	 What is the primary function of transportation in logistics?

5.	 Which mode of transport is best for short-distance, door-to-door deliveries?

6.	 What does the tapering principle relate to?	

7.	 Inventory management mainly focused on?

8.	 Name one component of inventory that is in the production process.

9.	 What does EOQ stand for?

10.	 What is the purpose of safety stock?

11.	 Which technique ensures inventory arrives only when needed?

12.	 Define ROP in inventory terms.

13.	 What does ABC Analysis classify?		

14.	 Which component includes spare parts and cleaning supplies?

15.	 What is material handling in logistics?
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                                                     SECTION B 

Answer any five questions in one or two sentences each. Each question carries 2 
marks.

                                                                                                           (5×2=10 marks)

16.	 What is Outbound Logistics

17.	 Define Green Logistics

18.	 What is Supply Chain Management

19.	 What is Demand Planning

20.	 List any two steps involved in Procurement

21.	 What is Inventory Management

22.	 Mention two functions of Warehousing

23.	 Name any two techniques of Inventory Management

24.	 What is ABC Analysis in inventory control 

25.	 Define Reorder Point (ROP)

                                                      SECTION C 

Answer any four questions in one page each. Each question carries 5 marks. 

                                                                                                           (4×5=20 marks)

26.	   Explain the meaning of outbound logics and its importance in business

27.	 Briefly explain the different types of logistics

28.	 What is third-party logistics (3PL)? Explain its role in supply chain management

29.	 Write a short note on the functions and benefits of 4PL

30.	 Explain the objectives of supply chain management.

31.	 Why is transportation important in logistics? Discuss with examples.

32.	 Explain the different components of inventory with examples

33.	 What are the key functions of inventory management? Explain.SG
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                                                      SECTION D 

Answer any two questions in three pages each. Each question carries 15 marks.   

                                                                                                        (2x15 =30 Marks)

34.	 Discuss the major stages in the evolution of logistics and supply chain 
management with suitable examples.

35.	 Explain the different types of logistics relationships (transactional, collaborative, 
strategic partnerships) and discuss the key components of effective logistics 
relationships.

36.	 What are the fundamental principles of transportation in logistics? Explain their 
importance in supply chain efficiency.

37.	 Explain the role of logistics in distribution channels and discuss how it creates 
value for both producers and customers.
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SREENARAYANAGURU OPEN UNIVERSITY
MODEL QUESTION PAPER

                                                            SET - 02

QP CODE: ………					                 Reg. No: ………...............
								        Name: ……………….......

FOURTH SEMESTER BACHELOR OF COMMERCE (B.COM) EXAMINATION
SKILL ENHANCEMENT COURSE 

B21CM02SE- LOGISTICS AND SUPPLY CHAIN MANAGEMENT
(CBCS - UG)

2022-23 - Admission Onwards

Time: 3 Hours                                                                                          Max Marks: 70

                                                   SECTION A

Answer any ten questions in a word or sentence each.  Each question carries 1 
mark. 

                                                                                                         (10×1=10 marks)

1.	 What does AGV stand for?

2.	 Which system helps place and retrieve inventory automatically?

3.	 What is the role of WMS in a warehouse?

4.	 Give an example of a business that uses AGVs.

5.	 What does 3PL stand for?

6.	 What is a distribution channel?

7.	 What type of channel includes intermediaries?

8.	 What does a hybrid distribution model combine?

9.	 What is reverse logistics used for?

10.	 Which Indian port is the largest container port?

11.	 What type of port is Tughlakabad Dry Port?

12.	 Which code governs port security internationally?

13.	 Which cargo requires cold chain logistics

14.	 What does FCL stand for?

15.	 What is dry bulk cargo?
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                                                    SECTION B 

Answer any five questions in one or two sentences each. Each question carries 2 
marks.

                                                                                                           (5×2=10 marks)

16.	 What are the main objectives of logistics?

17.	  What is inventory management?

18.	 What you mean by Inbound Logistics

19.	 Mention two benefits of Reverse Logistics

20.	 What is International Logistics?

21.	 What are logistics Performance Metrics?

22.	 Define General Cargo

23.	 Differentiate between FCL and lCL

24.	 What is Deadweight Tonnage?

25.	 What is an Indirect Distribution Channel?

                                                       SECTION C 

Answer any four questions in one page each. Each question carries 5 marks.   

                                                                                                            (4×5=20 marks)

26.	 What is inbound logistics? Explain its role in supply chain management.

27.	 Define distribution logistics. Explain its importance in marketing and customer 
satisfaction.

28.	  What is international logistics? Explain its challenges.

29.	 Explain any five benefits of adopting 4PL services in supply chain management

30.	 Describe the Objectives of Inventory Management

31.	 Explain Advantages of Air Transport in Logistics

32.	 Write a short note on EOQ, ABC analysis, and JIT as inventory control 
techniques.

33.	 Explain the Importance of Inventory Planning
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                                                       SECTION D 

Answer any two questions in three pages each. Each question carries 15 marks.   

                                                                                                        (2x15 =30 Marks)

34.	 Explain the different types of logistics (inbound, outbound, reverse, distribution, 
and green logistics). Discuss their role in efficient supply chain operations.

35.	 Discuss the key drivers of supply chain management such as facilities, 
transportation, inventory, information, sourcing, and pricing, with suitable 
examples

36.	 Discuss the importance of logistics and supply chain management in achieving 
competitive advantage in the global market.

37.	 Challenges in Port and Airport Logistics What are the major challenges faced in 
port and airport logistics? Explain with examples. 
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