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UNIT -1
LOGISTICS MANAGEMENT
MEANING:

Logistics management refers to the acquisition, storage and transportation of inventory from its
origin to its destination. It involves maintaining the inventory, resources and related information,
and getting the goods to the right location at the right time and to the right customer.

Logistics management is the part of the supply chain process that plans, implements, and controls
the efficient, effective flow and storage of goods, services, and related information from the point
of origin to the point of consumption to meet customer requirements.

ORIGIN AND EVOLUTION:
Years 1930 “Military logistics”

e After the Second World War, the interest of business by thelogistics process arises and
an analogy is established between military logistics'and technical material supply and
military logistics is begun to be related to industrial production.

Years 1950 “Conceptualization of logistics”

e Logistics becomes more important. due to the transition that goes through the most
developed countries, from anweconomy characterized by excessive demand to an
economy with excess supply, with these being their main characteristics: First
developments of the total cost of logistics operations.

e |t focuses on the concern to satisfy the customer.

e Distribution channels are of particular importance. You want to sell any product
anywhere._Increase.new products, as a result the product lines are originated.

1960 Years “Outsourcing”

e Logistics' took a new approach where “outsourcing” was the most appropriate
mechanism to reach customers, since it had as its main objective the subcontracting of
other companies because the flow of goods or information was efficient and reached
all'parts that were within the reach of the company.

Years 1970 “The concept of trial logistics”

e Customer service becomes an indispensable requirement to continue competing with
market leaders.

Progress in the concept of physical distribution.

e There are periods of recession and growth in the world economy.
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e Development of the inventory management strategy.

e The technology for the industrial revolution that occurred during these times began to
emerge, and the cost of information technology was reduced to improve the quality,
which brought about an improved mechanism for the supply of the goods Or
information accurately and precisely at the time the customer made their order, this
mechanism is called “Just in Time”, that is just in time.

Since the 1980’s “Modification of preferences”

e The energy crisis of the moment drives the movement towards the‘improvement of
transport and storage.

e Just in Time's approach was modified by Quick Response (QR) and Efficient Consumer
Response (ECR) with the sole purpose of seeking a precise delivery with the exact
amount, when and where needed, to meet To the customer.

e Changes in supply chain preferences where special attention is paid to suppliers, 4
distributors and customer service, defining thecend=user’s demand.

e Inventories, total logistics costs are reduced, and delivery times are shorter.
e Logistics operations are energy-intensive: environmental-ecological concern is born.
u H H H ”
1990 “Promotion of logistics

Logistics went on to become a more integrated process in terms of its external and internal
environment, in other words, its internal processes within the company were managed according
to the relationships that were with its customers and suppliers. This process of integration causes
logistics management to begin with a strategic plan regarding the design of how to reach the final
customers, in order to go.out and minimize competition, establishing efficient plans for the supply
of the products.

e Technology continues to position itself in conventional Logistics processes and
Distribution channels

e.. Outsourcing services
e Demand for logistics services expands

Day by day it is observed that to put into practice a good business logistics management is
essential, it has developed over time and is now a basic aspect. A perfectly designed logistics
project is the most strategic tool to compete with the demanding current market, achieving
customer loyalty.

LOGISTICS MANAGEMENT — DEFINITION:

Logistics management may be defined as follows:
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“According to the Council of Logistics Management, logistics can be defined as “that part of supply
chain process that plans, implements and controls the efficient, effective flow and storage of
goods, services and related information from the point of origin to the point of consumption”.

Logistics Management is an all-inclusive term that encompasses both planning and execution of
four key aspects of logistics, i.e. transportation, distribution, warehousing and purchasing.
Another pertinent factor that logistics management takes into account is the flow of goods in
forward and reverse order. Logistics management consists of the process of-planning,
implementing and controlling the efficient flow of raw-materials, work-in-progress and finished
goods and related information- from point of origin to point of consumption; with a view to
providing satisfaction to the customer.

Significance of Logistics Management:

Logistics management is significant for the following reasons:

(i) Cost Reduction and Profit Maximization:

Logistics management results in cost reduction and profit maximization, primarily due to:
1. Improved material handling
2. Safe, speedy and economical transportation
3. Optimum number and convenient location of warehouses etc.

(ii) Efficient Flow of Manufacturing Operations:

Inbound logistics helps in the efficient flow of manufacturing operations, due to on-time delivery
of materials, proper utilization of'materials and semi-finished goods in the production process and
soon.

(iii) Competitive Edge:

Logistics provide, maintain and sharpen the competitive edge of an enterprise by:
1. Increasing sales through providing better customer service
2. Arrangingfor rapid and reliable delivery
3. “Avoiding errors in order processing; and so on.

(iv) Effective Communication System:

An efficient information system is a must for sound logistics management. As such, logistics
management helps in developing effective communication system for continuous interface with
suppliers and rapid response to customer enquiries.
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(v) Sound Inventory Management:

Sound inventory management is a by-product of logistics management. A major headache of
production management, financial management etc. is how to ensure sound inventory
management; which headache is cured by logistics management.

IMPORTANCE OF LOGISTICS

Logistics extends far beyond simply moving goods—it impacts a company’s financial performance
and competitive position through lower costs, better inventory control, organized warehouses,
enhanced production capabilities, and more satisfied customers. Here are some of the primary
ways businesses rely on logistics:

Reduce costs:

Businesses effectively managing logistics minimize their costs in two major areas—shipping and
inventory. For example, a clothing distributor can plan bulk retail shipments for year-round items
to optimize load sizes and reduce delivery frequency for.each product line. Meanwhile, the
business can also reduce carrying costs by maintaining just.enough seasonal inventory to meet
demand without tying up excessive capital in unsold-stock. Companies often leverage logistics
software with analytics capabilities to identify these .granular and targeted cost-reduction
strategies.

Increase inventory control:

Logistics metrics can give decision-makers real-time visibility into inventory quantities, locations,
and movements. This transparency allows.companies to respond quickly to demand fluctuations,
reducing the risk of stockouts, overstocks, spoilage, and undetected theft. To strengthen this
flexibility, many businesses integrate their logistics systems with sophisticated forecasting tools to
better anticipate future inventory needs and plan accordingly.

Optimize warehouse space:

Strategic logistics planning-elevates how businesses use storage facilities through more effective
layout design, vertical space utilization, and inventory positioning. By organizing warehouses
according to the business’s desired inventory strategy—such as first-in first-out, last-in first-out, or
keeping fast-moving items up front—companies can reduce picking times and labor costs while
increasing storage capabilities.

Improve production rates:

Coordinating logistics planning with procurement and production schedules helps make sure
manufacturing staff can access raw materials and components when needed. This synchronization
prevents production slowdowns due to missing inputs, which in turn reduces bottlenecks and
stalled work-in-process inventory further down the production line. This steady flow of materials
and goods allows manufacturers to maintain consistent output levels without creating excess

supply.
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Boost customer satisfaction:

According to Wunderman Thompson’s 2023 Future Shopper Report, the top three delivery
requests from the 31,000+ respondents were faster (48%), cheaper (43%), and more exact
delivery estimates (39%). Tight logistics control helps businesses speed up order fulfillment,
reduce costs by optimizing packaging and shipping processes, and offer more accurate delivery
expectations, all of which directly impact how customers perceive a business and its reliability. By
consistently setting and meeting or exceeding expectations, companies build trust and-encourage
repeat business.

Enhance customer experience:

Advanced logistics capabilities go beyond basic services to enrich the customer.experience with
additional options, such as flexible delivery times, real-time order. updates, easy returns
processing, and personalized services if problems arise. For example, @ plumbing supplies
company with an effective logistics operation may offer same-day delivery‘and quick refunds for
returned parts to stand out in a competitive market and keep customers coming back when they
need urgent supplies.

TYPES OF LOGISTICS

Many businesses simultaneously deploy a combination of various logistics approaches, each
specialized to address different aspects of their. complex supply chains. For example, an
electronics manufacturer might use demand planning logistics for timing component purchases,
warehouse logistics for storing them, third-party logistics for distributing their final goods, and
reverse logistics for managing warranty. returns—all coordinated through a centralized ERP
system. By using a combination of the logistics types below, businesses can overcome specific
operational obstacles and build a cohesive logistics strategy.

Order Fulfillment

Order fulfillment Jlogistics' encompasses every step a business takes between receiving a
customer’s order and delivering the product to its final destination, including picking, packing, and
shipping. By.connecting logistics systems with sales and customer service platforms, businesses
can eliminate the manual data entry and miscommunications that slow down orders, as well as
track key performance indicators over time, such as perfect order rates and delivery times, to spot
furtherimprovement opportunities.

Third-Party Logistics (3PL)

3PL providers manage outsourced warehousing, distribution, fulfillment, and transportation
functions for companies that lack the internal resources to efficiently handle them in-house.
Businesses rely on these specialized logistics partners for expertise, established infrastructure, and
economies of scale to access broader geographic coverage and manage seasonal demand
fluctuations. This outsourcing allows companies to convert fixed logistics costs—warehouse rent
and delivery vehicles, for example—into variable expenses tied directly to sales volume.
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Fourth-Party Logistics (4PL)

4PL providers oversee complex aspects of the supply chain to manage resources, technology, and
3PL provider relationships on behalf of client companies. Unlike 3PLs that focus on specific
operational functions, 4PLs take broader responsibility for designing, building, and managing
comprehensive supply chain solutions across multiple providers and systems. For instance, a
global fashion retailer might engage a 4PL provider to manage its entire distribution network,
overseeing multiple regional warehouses, transportation carriers, and technology systems.

Warehouse Logistics

Warehouse logistics includes all aspects of storage facility management, from warehouse layout
design and inventory organization to labor scheduling and equipment use. This approach focuses
on maximizing space utilization, throughput capacity, inventory accuracy, and labor productivity
through data-driven strategies. These strategies typically incorporate modern technology, such as
automation tools for repetitive picking tasks, inventory management.systems for real-time
visibility, mobile and cloud-based applications for keeping staff informed of item locations and
order changes, and analytic tools for optimizing loading/unloading schedules and docking bay
layouts.

Ecommerce Logistics

Ecommerce logistics focuses on managing online. retail operations, including multichannel
inventory management and digital customer communications. This approach addresses the
unigue challenges of fulfilling individual orders directly to consumers rather than bulk shipments
to retail locations or distributors. For example, an ecommerce clothing store may create a
distributed fulfillment network. that positions inventory closer to end customers, allowing the
business to guarantee quick delivery.times and reduce last-mile delivery costs.

Freight Logistics

Freight logistics controls the movement of large quantities of goods across significant distances,
often involving. multiple “transportation modes, such as trucks, trains, ships, and aircraft.
Controlling freight costs typically requires expertise in freight consolidation, route optimization,
carrier selection, and international shipping regulations, especially during times of changing trade
laws and tariffs opportunities.

Demand-Planning Logistics

Demand-planning logistics links inventory management and distribution decisions to demand
forecasts to help businesses align their resource allocation strategies with expected customer
needs. Decision-makers use this forward-looking approach to combine historical data, market
trends, and statistical modeling to predict future requirements and set inventory levels
accordingly. To improve the speed, depth, and accuracy of their forecasts, some businesses use
advanced demand-planning systems that incorporate Al into their models.
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Reverse Logistics

Reverse logistics manages the backward flow of products from customers to suppliers or
manufacturers, including returns, repairs, refurbishments, and recycling. This logistics function
helps businesses recover maximum value from returned goods while reducing their
environmental footprint. Reverse logistics systems enhance the return authorization process by
efficiently sorting returned materials to determine which items should be restocked, repaired,
recycled, or disposed of, thereby minimizing waste and replacement costs..

PRINCIPLES OF LOGISTICS MANAGEMENT:

The 7 R’s of logistics ensure efficient supply chain management by delivering the right product,
right quantity, right condition, right place, right time, right customer,<and right.price. These
principles help businesses meet customer demands while optimizing.costs and maintaining
profitability.

Right Product:

When selecting, manufacturing, or designing a product, logistics considerations like packaging,
weight, fragility, and transportation distance must-be addressed. Standardization simplifies
logistics activities, including warehousing, transportation, and handling. Choosing high-demand
products ensures profitability while deep product knowledge helps in resource and time
management, enhancing efficiency.

Right Price:

Pricing determines an organization’s profitability. Logistics professionals should study market
trends to set competitive prices. while'monitoring expenses and income. A well-maintained system
for updating and storing correct prices drives successful operations and supply chain growth,
ensuring the organization remains competitive and profitable.

Right Quantity:

Delivering the correct quantity of goods is essential in logistics. Managers must align with
manufacturing and delivery teams to match product demand. Overproduction increases inventory
management. costs, while underproduction misses sales opportunities. A balance ensures
products meet market demand while controlling warehouse and inventory costs.

Right Place:

A robust tracking system for product and customer locations is vital for logistics efficiency. It
enables real-time visibility for customers, enhancing their experience and providing insight into
the whereabouts of their products. This tracking system ensures timely and precise deliveries,
boosting customer satisfaction.
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Right Time:

Timing is a key factor in logistics success. Even if everything else is accurate, failure to deliver at
the right time can disrupt the entire process. Ensuring products are available and delivered on
time helps meet customer demands, contributing to organizational growth and reputation.

Right Condition:

Delivering products in their original, undamaged condition is critical in logistics. The quality and
condition of the products must be maintained throughout the supply chain to ensure customer
satisfaction. Safe handling and secure transportation methods are necessary<to preserve the
product until it reaches the end-user.

Right Customer:

Identifying the right customer is a fundamental principle of supply chain operations. Managers
need a deep understanding of their target market to generate leads and attract clients. Selling to
the correct target audience enhances the organization’s potential for success, driving more sales
and customer engagement.

WAREHOUSE MANAGEMENT:
MEANING:

A Warehouse Management System (WMS) is software crafted to help firms efficiently handle and
control daily warehouse operations, fromt:incoming goods and materials at a distribution or
fulfillment center to their dispatches. WMS software, which provides real-time insight into a
business's complete inventory in warehouses and transit, is vital to supply chain management. A
WMS incorporates capabilities for. optimizing selecting and packaging procedures, analytics,
resource usage, and other operational duties along with inventory management.
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DEFINITION

Warehouse management is the process of managing the daily operations of a warehouse,
including the reception, storage, and distribution of goods. It encompasses the coordination of
labor, space, and equipment to ensure that inventory is handled efficiently and accurately.

A warehouse is a commercial space vital in the supply chain that is used to store finished.goods
and raw materials and is widely used in industries such as manufacturing and distribution.
Information is needed to move finished goods down the chain of distribution to the customer,.and
technology can increase how effectively this is achieved. Warehouses are also synonymous with
distribution centers, where products can be redistributed to retailers, wholesalers,.or directly to a
consumer.

IMPORTANT OF WAREHOUSE MANAGEMENT

It is easy to understand why keeping things in order in your warehouse'is better for business than
having a mess. But having an efficient support for warehouse management has a number of
advantages, all beneficial for different aspects of your operations.

Speed:

Picking and packing is a time-consuming activity and by using warehouse management to
optimize pick routes and facilitate picking with e g voice picking much time can be saved. This will
in turn lead to faster deliveries and higher customer satisfaction. Which is good for increasing
sales.

Space:

Analyzing order patterns and customer behavior is an important part of warehouse management.
This information can be used to optimize storage, by e g placing best-selling items closest and
articles often bought together close together. This is also a way to utilize warehouse space as
efficiently as possible..Which'is'good for lowering property costs.

Quality:

Picking errors. is a huge cost for many companies, and an important source of customer
dissatisfaction. Efficient warehouse management not only makes picking faster, but also more
accurate. Which is good for improving return rates.

Working environment:

A warehouse management system includes many functions to make daily work easier and more
ergonomic. But also to increase motivation and lower frustration, by reducing unnecessary work
and making tasks more transparent. Which is good for increasing employee satisfaction.

Page 12 of 74


https://www.sage.com/en-us/blog/how-to-create-better-supply-chains-and-achieve-global-success/
https://www.sage.com/en-us/supply-chain-management/

ACADEMIC YEAR 2025-2026, SEMESTER - VI

STUDY MATERIAL FOR B.Com.
LOGISTICS MANAGEMENT AND SUPPLY CHAIN MANAGEMENT

Sustainability:

Using space and resources more efficiently is not only cost-effective, but also a way to make your
business more eco-friendly. Increasing the life-span of equipment by optimizing pick-routes and
shipping less air through Al-driven box calculation are only two examples of how warehouse
management can make your warehouse greener. Which is good for our future. And your business.

TYPES OF WAREHOUSE MANAGEMENT
1. Standalone WMS:

This WMS focuses exclusively on warehouse management tasks like order management, inventory
control, and labor management. While it primarily handles warehouse-specific functions, it can
also integrate with other systems, such as Enterprise Resource Planning (ERP) or Transport
Management Systems (TMS), to provide broader supply chain visibility and coordination.

2. Cloud-based WMS:

This Cloud-based WMS is hosted on remote servers and accessed via the Internet. This type of
WMS offers scalability, flexibility, and cost-effectiveness, allowing firms to pay based on usage and
avoid upfront hardware and infrastructure costs. Additionally, cloud-based solutions provide
remote accessibility, enabling users to manage warehouse operations from anywhere, at any
time.

3. Integrated WMS (ERP):

This WMS is part of a larger suite of.supply chain management or ERP software. These systems
offer end-to-end functionality, including warehouse management, transportation management,
demand planning, procurement;, and financials. Integrated WMS solutions ensure seamless
integration and data flow between different modules, giving users a comprehensive view of the
entire supply chain.

4. Supply Chain Management (SCM) Modules:

SCM modules in a WMS.extend the core warehouse management capabilities to provide complete
supply chainvisibility and control. These additional features can include a Transportation
Management System (TMS), demand planning modules, and advanced analytics and reporting
tools; enhancing the overall efficiency and coordination of the supply chain.

5. Industry-Specific WMS:

This. WMS solution is tailored to meet the unique needs of particular industries or sectors. They
employ industry-specific best practices, features, and compliance standards. For example, a
pharmaceutical WMS might manage lot and batch numbers or temperature-controlled storage.
Such specialized WMS solutions address the specific requirements and challenges of industries
like retail, e-commerce, healthcare, and third-party logistics (3PL).
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WAREHOUSE AUTOMATION:

Warehouse automation is the process of automating the movement of inventory into, within, and
out of warehouses to customers with minimal human assistance. As part of an automation
project, a business can eliminate labor-intensive duties that involve repetitive physical work and
manual data entry and analysis.

For example, a warehouse worker may load an autonomous mobile robot with heavy packages.
The robot moves the inventory from one end of the warehouse to the shipping zone and software
records the movement of that inventory, keeping all records current. These robots improve the
efficiency, speed, reliability and accuracy of this task.

But warehouse automation does not require physical or robotic automation, and in many cases
simply refers to the use of software to replace manual tasks. However;.this scenario illustrates
how robots and humans work together to accomplish repetitive tasks while minimizing fatigue
and injury
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OUTSOURCING WAREHOUSE (THIRD-PARTY LOGISTICS)

At its most basic, third-party logistics refers to outsourcing all or part of a company's supply chain
operations, such as storage, transportation, and order fulfillment. 3PL service providers are
primarily responsible for managing the flow of goods from the point of origin to the final
destination. They offer a comprehensive set of services like inventory management, warehousing,
logistics, last-mile delivery, and order fulfillment. They also provide value-added services, such as
bar coding, labeling, kitting, packaging, quality checks, and order processing. Additionally, third-
party logistics companies are experts in supply chain management and can help companies
increase efficiency while saving time, resources, and money. By working with them, businesses

Page 14 of 74



ACADEMIC YEAR 2025-2026, SEMESTER - VI

STUDY MATERIAL FOR B.Com.
LOGISTICS MANAGEMENT AND SUPPLY CHAIN MANAGEMENT

can benefit from their expertise, industry-leading technologies, and 3PL warehouse with
specialized storage solutions.

Services Offered by 3PL Service Providers

Undoubtedly, the service offerings of 3PLs cover a broad spectrum, including receiving, storage,
picking-and-packing, transportation, and order fulfillment.

Warehousing

To start with, warehousing is one of the core capabilities of third-party logistics service providers.
They provide a wide range of warehouse services, such as inventory management, receiving,
storage, packaging, and order fulfillment. They have well-equipped and fully maintained 3PL
warehouses strategically located in different locations. By outsourcing warehouse operations to
3PLs, companies can access specialized resources like advanced security. systems, specialized
storage facilities, and temperature-controlled storage options.

Logistics

As obvious as it may sound, third-party logistics partners are experts in the field of logistics. They
have thorough knowledge about the latest industry trends'and an extensive network of transport,
vendors, and warehouses. They offer a full set of logistics solutions, such as route planning, route
optimization, last-mile delivery, and order fulfillment. They also help with tracking inventories,
orders, and shipments.

Transportation

3PLs coordinate and manage the‘transportation of goods from one location to another, either
through their own fleet of trucks or through partnerships with other carriers. They provide
specialized services like customs clearance, freight forwarding, route optimization, temperature-
controlled shipping, andexpress:.delivery.

Order Fulfillment

Order fulfillment ‘is.one of the major offerings of 3PLs. They are responsible for the complete
order management cycle, from order entry, picking, and packing, to labelling, and shipping.
Furthermore, they can also handle returns. They provide access to a variety of technology
solutions, suchas automated order fulfillment systems, which expedite the process.

Technology Solutions

3PL.service providers offer cutting-edge technology solutions, such as warehouse management
systems, inventory control systems, and transportation management systems, to help you
manage and optimize your supply chain operations.
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CUSTOMER SERVICE:

Customer service is the support you offer your customer— both before and after they buy and
use your products or services — that helps them have an easy, enjoyable experience with your
brand. But customer service is more than solving a customer's problems and closing tickets.
Today, customer service means delivering proactive and immediate support to customers anytime
on the channel of their choice — phone, email, text, chat, and more with the help of customer
service software.

Customer service refers to the assistance an organization offers to its customers-before or after
they buy or use products or services. Customer service includes actions such as offering product

suggestions, troubleshooting issues and complaints, or responding to general questions.

Different types of customer service

Type Advantages Disadvantages

Telephone Can probe interviewee. Control over | Expense. “Possible interviewer bias.
response rates. Can control questions | Time-restrictive. Not anonymous.
answered. Can ensure appropriate
respondent. Can be quick.

E-mail Inexpensive. Fast response. Limited interaction. Limited response.

Not anonymous.

Fax Inexpensive. Quite _ fast response. | Can’t probe/clarify answers. Low
Flexible time for ‘respondent to | response rates. Non-response to some
complete. questions.

Web Inexpensive. Quick response. Flexible | No control over respondents. Limited to
time for respondent to complete. internet/computer users.

Mail Inexpensive. Flexible time for | Time-consuming. Limited response.
respondent to complete. Anonymous. | Non-response to some questions. Can’t
No interviewer bias. probe/clarify answers.

Facetoface | Can probe. Can ensure appropriate | Expensive. Limited sample. Very time
respondent. Can control questions. | consuming. Possible interviewer bias.
Allows greater complexity. All questions | Not anonymous.
answered.

Benefits of customer service:

Organizations benefit from exceptional customer service as it nurtures customer loyalty and
enhances brand reputation. By actively listening to customers and providing timely solutions,
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businesses improve retention, gain insights for innovation, and differentiate themselves from
competitors.

1. Increases customer loyalty and retention

Outstanding customer service significantly boosts loyalty. Customers who feel appreciated and
supported typically continue their relationship with your brand. Quality interactions cultivate
trust, enhancing customer retention and stabilizing your base.

2. Enhances brand reputation

The quality of customer interactions greatly influences your company’s reputation. Positive
experiences can elevate your brand image, making customers more likely to.recommend your
company. This word-of-mouth endorsement is invaluable for attracting.new customers and
enhancing your reputation.

3. Provides valuable feedback

Interactions with customers are a direct source of crucial feedback. Actively listening to their
views and concerns offers insights into product improvement opportunities. Responding to this
feedback shows customers their opinions are valued,.increasing their engagement and loyalty.

4. Offers a competitive advantage

Superior customer service can distinguish your.business from competitors. In a crowded market,
exceptional support and quick problem resolution can make your brand the preferred choice,
creating memorable and positive customer experiences.

5. Drives revenue and profitability

Satisfied customers are likely.to purchase repeatedly and spend more. Excellent service not only
boosts overall satisfaction but. also opens doors to upselling and cross-selling, potentially
increasing your revenue. Furthermore, loyal customers generally contribute to a higher lifetime
value, supporting long-term profitability.

LOGISTICS MANAGEMENT:

Logisticsis a broader, systems-oriented concept that manages the entire flow of goods, services,
and related information from the point of origin (raw materials) to the point of consumption (final
customer)..lt encompasses physical distribution (outbound flow) as well as materials management
(inbound flow).

PERSPECTIVES IN LOGISTICS MANAGEMENT:

e The Systems Approach/Total Cost Concept: This is the core perspective, which recognizes
the interdependence of all logistics activities. The goal is to optimize the entire system to
achieve the lowest total cost, even if individual activity costs increase (e.g., spending more
on transportation to reduce expensive inventory holdings).
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e Customer-Focused Orientation: The entire logistics system is planned around meeting
customer requirements, such as timely delivery, reliability, and accuracy, to gain a
competitive advantage.

e Integration of Flows: Logistics emphasizes the integration of physical movement (product
flow) with information flow, which enables better planning, responsiveness, and control
throughout the process.

e Reverse Logistics: A modern perspective that considers the flow of used products,
returnable packaging, and recycling back through the system from the customer to the
producer for disposal or reuse (cradle-to-cradle support).

CONCEPTS OF LOGISTICS:

Logistics management is the part of supply chain management that plans, ‘implements, and
controls the efficient, effective forward, and reverse flow and storage of goods, services, and
related information between the point of origin and the point of consumption in order to meet
customer’s requirements.

Logistics refers to the management of the flow of goods.and services between the point of origin
and the point of consumption in order to meet the requirements of customers. Logistics involves
the integration of information, transportation,inventory, warehousing, material handling, and
packaging, and occasionally security. Logistics is'a channel of the supply chain which adds the
value of time and place utility. Today the complexity of production logistics can be modeled,
analyzed, visualized and optimized by plant simulation software.

Primary logistics activities and decisions
e Helps the marketing department to set customer service levels
e Facilitates taking'location decisions

e Helps in performing transportation activities (Example — transportation mode selection,
vehicle scheduling, carrier routing, facilitates in maintaining inventory (inventory short-
term  forecasting, planning and control, cooperate with production to calculate EOQ,
sequence and time production)

e Facilitates in collection of information, maintaining flows and order processing
e Helps in warehousing and materials handling
o. Helps in performing packaging activities

Logistics management is the planning, implementation and control of the efficient, effective
forward and reverse flow and storage of goods, services and related information between the
point of origin and the point of consumption in order to meet customer requirements.

Logistics = Materials management + Distribution
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PHYSICAL DISTRIBUTION:

Physical distribution (PD) refers to the activities involved in moving finished goods from the
manufacturer to the final customer. It is primarily a marketing-oriented concept aimed at ensuring
products are available at the right time and place to satisfy buyers' needs.

Physical distribution in logistics refers to the movement of goods and materials from the point of
origin to the destination. It can denote two stages:-

e The flow of raw materials and assembled goods from the supplier or the factory of the
production center to warehouses.

e The movement of finished products from a fulfillment center or warehouse to the end
customer.

Physical distribution is like an arterial network panning across a country (and even the globe) with
various central point’s like distribution centers. The physical distribution-network of a company
will determine the speed and cost of delivering a product. In.this section, we describe the systems
that comprise the process of physical distribution.

1. Order Processing for Order Accuracy and Verification

This is the first stage where retailers receive. customer orders. Order processing specifies
information like the product customers wish to buy, the shipping method they choose, and the
location of the delivery. As such, it gives a.clear indication of where the shipment needs to be and
how fast. Once the order is placed, the merchant contacts the warehouse or fulfillment center to
prepare the shipment. The right SKU is pickedand packed according to the brand’s standards. It is
then labeled and dispatched with the right carrier partner.

2. Material Handling and Transportation

Physical distribution begins at the initial stages of the supply chain, i.e., from the materials
handling state. This process refers to the coordination of the movement, storage, and
management of different types of goods.

They are raw materials, assembled parts, semi-automated components, and finished products
sourced from suppliers or manufacturers. In a supply chain, materials can either move within a
logistics center, like production facilities and warehouses, but also between different facilities.

3. Warehouse Management and Fulfillment Services

Warehouses and fulfillment centers, alongside distribution centers and hubs, are the central
locations where physical distribution is carried. These storehouses brim with logistical activities
like order consolidation and act as control towers for managing inbound and outbound logistics.
Warehouses, therefore, are critical center pieces in all physical distribution processes. A
warehouse is tasked with storing inventory and cargo in a way that can be efficiently picked and
ensure effective packaging. It also regulates the storage of bulk shipments and cargo. In this way,
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warehouses and fulfillment centers can be said to propel the physical distribution of goods
necessary for eCommerce order fulfillment.

4. Inventory Control and Stock Keeping

Much like order management, inventory control, and stock keeping directly correlate to the
effectiveness of a physical distribution system. Inventory tracking, stock replenishment, and order
procurement constitute inventory control. Moreover, in a physical distribution chain, a“product
moves from one point to another, so it is absolutely critical to keep track of inventory flow at each
stage. This can help ensure inventory levels are always optimal and rule out stock out possibilities,
especially for ecommerce businesses.

5. Shipping and Last-mile Delivery

The last mile delivery is the most sensitive component of any E-Commerce:logistics chain. In this
stage, the customer's order is shipped and travels a distance to arrive at the customer’s doorstep.
It is this step in the physical distribution network that strongly impacts the brand-customer
relationship. An E-Commerce merchant has to decide on the shipping carriers, the shipping
methods, and the dispatch mode. Once finalized, the physical distribution of the product can take
place. It is the last mile logistics that often affect the cost of shipping a brand incurs. It also
determines the delivery fees they charge from the customer. .

6. Customer service for issue resolution

A less thought-of area in physical distribution. is customer service. This is because customer
service does not coordinate shipping routes, shipment dispatch, or inventory control. However,
they still form the bridge between a brand and a customer. As such, they are the primary source
of contact in cases of late deliveries, shipping delays, lost shipments, or product returns. It can be
said that customer service acts like the frontend of any application, where users interact with the
backend, i.e., warehouse:management or courier companies. They are entrusted with resolving
customer issues promptly, recovering shipping delays, and handling returns or exchanges.

DISTRIBUTION:

While logistics.concerns the overarching flow and storage of goods, distribution channels pertain
specifically to how products reach customers. This includes selecting the right mix of wholesale,
retail,.and digital e-commerce platforms to distribute products efficiently. An important element
of distribution management is resource allocation, which determines how these channels interact
and influence customer experiences. Distribution channels are selected based on company goals,
market characteristics, and consumer behavior to maximize reach and profitability.

Factors that Influence Your Distribution Process

By implementing these strategic components and leveraging tools such as Creately, businesses
can streamline their supply chain, ultimately boosting the effectiveness of their distribution
channels and enhancing their overall market reach.
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Perishability and Time Sensitivity: The perishability of a product demands a swift and efficient
distribution process to minimize losses. Time-sensitive goods must reach consumers promptly to
maintain quality and efficacy, underscoring the need for robust distribution management systems.

Consumer Purchasing Habits and Forecasts: Understanding consumer behavior is crucial for
predicting demand fluctuations. Accurate forecasting allows distribution managers to adjust
inventory and logistics strategies accordingly, ensuring that supply meets demand without
delay. Understanding Demand Management

Optimization of Logistics and Transportation: Efficient logistics and transportation are.integral to
effective distribution management. Ensuring goods are transported via the most efficient routes
and within optimal timeframes reduces costs and enhances customer satisfaction. Explore
optimized pathways with the Logistics Process Flow Chart for better resource.allocation and
reduced delays.

Difference between Logistics and Distribution:

Aspect Logistics Distribution

Definition Focuses on transportation and storage+| Concerns the path to deliver products to
efficiency end consumers

Key Activities | Transportation management, | Channel selection, order fulfillment,
inventory control, warehousing consumer interaction

Goal Optimize supply chain and reduce | Maximize reach and customer
costs satisfaction

INVENTORY MANAGEMENT:

Inventory management is the practice overseeing and controlling of the ordering, storage and use

of components that'a company uses in the production of the items it sells. A component of supply
chain management, inventory management supervises the flow of goods from manufacturers to
warehouses “and from these facilities to point of sale. Inventory control means efficient
management. of capital invested in raw materials and supplies, work- in — progress and finished
goods.

Objectives of Inventory Management

The objective of inventory management is to maintain inventory at an appropriate level to avoid
excess or shortage of inventory. Inventory management systems reduce the cost of carrying
inventory and ensure that the supply of raw material and finished goods remains continuous
throughout the business operations. The objectives specifically may be divided into two categories
mentioned below:
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A. Operating objectives:

They are related to the operating activities of the business like purchase, production, sales etc.
a. To ensure continuous supply of materials.

b. To ensure uninterrupted production process.

c. To minimize the risks and losses incurred due to shortage of inventory.

d. To ensure better customer services. e. Avoiding of stock out danger.

B. Financial Objectives:

a. To minimize the capital investment in the inventory.

b. To minimize inventory costs.

c. Economy in purchase.

Apart from the above objectives, inventory management also emphasize to bring down the
adverse impacts of holding excess inventory. Holding excess inventory lead to the following
consequences:

e Unnecessary investment of funds and reduction in profit.
e Increase in holding costs.
e Loss of liquidity.

e Deterioration in inventory.
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UNIT-1I
TRANSPORTATION AND DISTRIBUTION
INVENTORY CONTROL:

Inventory control is the process of managing and overseeing a company's inventory. It involves
monitoring and managing the flow of goods from manufacturers to warehouses and then.to retail
outlets or directly to customers. The primary goal of inventory control is to ensure that the right
amount of inventory is available at the right time, in the right place, and at the right cost.«Effective
inventory control helps businesses reduce carrying costs, prevent stock outs and overstock
situations, improve cash flow, and enhance customer satisfaction by ensuring products are
available when needed.

TYPES OF INVENTORY CONTROL:

Types of Inventory Control

JIL

Perpetual Just-In-Time
Inventory (JIT) Inventory
System System
Periodic
Inventory
System

TYPES OF INVENTORY CONTROL:
1. Perpetual Inventory System

The Perpetual Inventory System is a highly detailed and efficient approach to managing inventory
that operates.in real-time. This system continuously tracks every addition to or subtraction from
inventory. as transactions occur. It relies heavily on technology, using barcodes, RFID tags, and
computerizedvinventory management systems to update stock levels instantly when sales or
purchases.are made.

Features

e Real-time Inventory Updates: The inventory records are updated instantly whenever a sale
or purchase is made, providing a constant, accurate count.

e Technology Integration: It integrates seamlessly with other business systems, like point-of-
sale (POS), enterprise resource planning (ERP), and e-commerce platforms, allowing for
streamlined operations.
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e Detailed Reporting: Offers detailed insights into inventory levels, sales trends, and order
histories, which helps in making informed business decisions.

2. Periodic Inventory System:

The Periodic Inventory System is a traditional method of inventory management where stock
levels are updated and assessed at fixed intervals, such as weekly, monthly, or annually. This
system does not track inventory transactions as they happen but rather relies on “physical
inventory counts to determine stock levels at specific times.

Features

e Scheduled Inventory Counts: Inventory is physically counted at predetermined times,
which provides updated stock information at regular intervals.

e Manual Updates: After each count, the inventory records are manually updated to reflect
the current stock levels.

e Simplicity: Lacks the complexity of continuous monitoring systems, making it easier to
implement without advanced technological infrastructure.

3. Just-In-Time (JIT) Inventory System

Just-In-Time Inventory is a streamlined approach to.inventory management that aims to increase
efficiency and decrease waste by receiving goods only as they are needed in the production
process, and not before. This system is highly coordinated, requiring precise timing and reliable
suppliers to ensure that components arrive just in time to enter the manufacturing process
without the need for significant storage time.

Features

e Reduced Inventory:Levels: JIT helps businesses minimize their inventory levels, which
reduces the cost of holding stock.

e SupplierIntegration: Close collaboration with suppliers is essential to ensure timely
delivery of components, which necessitates a strong and reliable supply chain network.

e Continuous Improvement Focus: Emphasizes process and quality improvements, as errors
can cause significant disruptions, and there is little inventory buffer to fall back on.

DEMAND FORECASTING:

Demand forecasting is the process of estimating future customer demand for a product or service,
using historical data, market trends, and other variables to make informed decisions about
inventory, production, and other operations. By accurately predicting future sales, businesses can
optimize inventory levels to avoid both costly overstocking and lost sales from understocking. This
is a crucial part of supply chain management, helping companies align their supply with demand
to increase efficiency and profitability.
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Importance of demand forecasting for businesses

Demand forecasting plays an important role for businesses in different industries, particularly with
regard to mitigating the risks associated with particular business activities. However, demand
forecasting is known to be a challenging task for businesses due to the intricacies of analysis,
specifically quantitative analysis.

Some of the reasons why businesses require demand forecasting include:
1. Meeting goals:

Most successful organizations will have pre-determined growth trajectories and long-term plans
to ensure the business is operating at an ideal output. By having an understanding of future
demand markets, businesses can be proactive in ensuring that goals will be met in this business
environment.

2. Business decisions

In reference to meeting goals, by having a thorough understanding of future industry demand,
management and key board members can make strategic business decisions that encourage
higher profitability and growth. These decisions are generally associated with the concepts of
capacity, market targeting, raw material acquisition and understanding vendor contract direction.

3. Growth:

By having an accurate understanding .of future forecasts, companies can gauge the need for
expansion within a timeframe that allows them to do so cost effectively.[5]

4. Human capital management:

If there is a rapid demand increase in an industry but a business does not have enough employees
to satisfy the sales orders;.consumer loyalty may be adversely affected as customers are forced to
purchase from competitors.

5. Financial planning:

It is crucial to understand demand forecasts in order to efficiently budget for future operations in
terms of factors such as cash flow, inventory accounting and general operational costs. The use of
an accurate demand forecasting model can result in significant decreases in operational costs for
businesses;.since less safety stock is required to be held.

ROUTING:

Routing in transportation management is the crucial process of determining the most efficient
paths for moving goods or people, involving selecting sequences of roads/links, assigning stops,
vehicles, and schedules, aiming to minimize costs, time, fuel, and maximize delivery reliability,
often using specialized software (TMS) for static, dynamic, or multi-modal optimization in
logistics, public transit, and fleet operations.
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Transportation routing optimizes the delivery of goods and people by determining the most
efficient paths considering factors like distance, traffic, and cost. Utilizing technologies like GPS
and data analytics, it minimizes expenses and improves customer satisfaction within supply chains

Types of Routing:

Routing is typically of 3 types, each serving its purpose and offering different functionalities.

1. Static Routing

Static routing is also called as “non-adaptive routing”..In this, routing configuration is done
manually by the network administrator. Let’s say for example, we have 5 different routes to
transmit data from one node to another, so the network administrator will have to manually enter
the routing information by assessing all the routes:

2. Default Routing

This is the method where the router is.configured to send all packets toward a single router (next
hop). It doesn't matter to which network the packet belongs, it is forwarded out to the router
which is configured for default routing. It is generally used with stub routers. A stub router is a
router that has only one route. to reach all other networks.

3. Dynamic Routing

Dynamic routing makes automatic adjustments of the routes according to the current state of the
route in the routing table. Dynamic routing uses protocols to discover network destinations and
the routes to reach them. RIP and OSPF are the best examples of dynamic routing protocols.
Automatic adjustments will be made to reach the network destination if one route goes down.

A dynamic protocol has the following features:
e The routers should have the same dynamic protocol running in order to exchange routes.

e When a router finds a change in the topology then the router advertises it to all other
routers.
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TRANSPORTATION MANAGEMENT:

Transportation management is the process of planning, executing, and optimizing the physical
movement of goods to ensure timely and cost-effective delivery. It involves a variety of activities,
from selecting the right carriers and modes of transport to managing logistics, documentation,
and compliance. Companies often use a transportation management system (TMS), a software
that helps businesses manage these complex logistics across their supply chain.

Meaning:

A transportation management system is a software system used to plan, execute, and.optimize
the transportation of goods. It is often used by logistics and supply «chain" management
professionals serving manufacturers, distributors, retailers, and other industries.

Transportation management software fits within an organization’s structure by providing a central
platform for managing all aspects of transportation, from route planning and carrier selection to
shipment tracking and invoice management. Different TMS solutions offer features such as
supplier portals, workflow automation, and integration capabilities that enhance visibility and
control within the supply chain.

Features of a transportation management system

Modern TMS software includes features that can.dramatically reduce complexity and improve
efficiency. Features include:

e Transportation planning and execution: Streamline procurement and freight shipment
with automated carrier rate comparison and booking. Choose the mode of shipment — air,
ocean, truck, or rail freight = and plan the most efficient route for the transport of goods.
Optimise loads and take advantage of real-time track and trace capabilities to monitor
progress.

¢ Freight management: Streamline the quote-to-contract process. Efficiently manage freight
costing, order.management, rate determination, and freight billing and settlement for
both multimodal.and intermodal transportation.

e TMS dashboards, reporting, and analytics: Forecast transportation demand, analyse rates
and profitability, and adapt quickly to adjust to unforeseen circumstances. With real-time
visibility into all aspects of the transportation process, you can make immediate, data-
driven decisions

Benefits of a transportation management system:

For any company that ships goods, there are many benefits to a modern transportation
management system.
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1. Cost savings:

A TMS system offers significant cost savings — for both the enterprise and the end customer —in a
number of important ways.

First, it reduces administrative costs. TMS software makes it easy to compare carrier rates to find
the best option. It also automates the booking process, replacing time-consuming phone calls with
efficient digital booking. The software streamlines, integrates, and automates processes, including
auditing, contract, payment, and order scheduling, for greater efficiency —and fewer errors.

2. Real-time visibility:

TMS software improves visibility — a critical consideration in a complex logistical process. With
real-time track and trace, you can track the movement of goods, whether shipped by land, sea, or
air. Assess the efficiency of your operations and track KPIs on your TMS dashboard. And gain route
efficiency: a modern TMS can generate optimal routing proposalsdynamically, identifying shorter
or less congested routes and adapting in real time to unforeseen obstacles.

3. Greater customer satisfaction

The ability to meet customer commitments is essential for any business competing in today’s
global marketplace.

Due to the “Amazon Effect,” on-time delivery is now a more important consideration than ever.
Customers around the world now often. expect.same-day delivery or, at the minimum, strict
adherence to a promised delivery schedule. TMS software provides the visibility that is necessary
to identify and address issues that might result in delays, customer frustration, and an erosion of
customer loyalty. TMS software can also.improve the end customer experience by making it easy
to track delivery progress and by simplifying the billing and payment process. Customers also
often benefit from better rates.negotiated by the business.

Uses TMS systems:

TMS systems are used byrbusinesses that need to ship and receive goods on a regular basis.
Spurred on_by the pandemic, new digital e-commerce companies have joined the ranks of
manufacturers, .wholesalers, distributors, and retailers looking for ways to deliver goods quickly,
efficiently, and cost-effectively.

Companies that can benefit from a TMS system include:
e =Retail, automotive, and manufacturing industries
e Pharmaceutical and healthcare industries
e Food service and restaurant organisations
e Logistics providers
e Aerospace, government, and defence organizations.
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COMMERCIAL ASPECTS OF DISTRIBUTION MANAGEMENT:

The commercial aspects of distribution management focus on maximizing profitability and market
reach by optimizing sales and logistics. Key commercial elements include strategic channel
selection, pricing strategies, market intelligence, sales coordination, and customer service to align
with marketing efforts and build customer loyalty.

e Distribution channel selection:

Choosing the right mix of intermediaries (like wholesalers and retailers) or direct-to-consumer
channels to reach target customers effectively.

e Market intelligence and strategy:

Using data to understand market demand, competitors, and consumer preferences to inform
decisions about geographic reach and product placement.

e Pricing and promotion:

Collaborating with distribution partners to implement:consistent and competitive pricing,
promotions, and sales arguments based on local conditions.

e Sales and marketing support:

Providing support to the sales channel,.such as product training, marketing support, and
after-sales service, to drive sales and-build brand loyalty.

e Customer service:

Directly influencing customer satisfaction by ensuring timely delivery, product availability, and
minimizing errors, which can lead to repeat business and loyalty programs.

CODIFICATION:

Codification in distribution ' management is the systematic assignment of unique codes (numbers,
letters, symbols).to every item (products, materials, tools) to enable accurate identification,
simplify tracking, -reduce duplication, and standardize inventory, leading to streamlined
purchasing, efficient warehousing, better inventory control, and improved overall supply chain
efficiency,. often using numerical, alphabetical, or combined systems like Brisch or Kodak,
integrating modern tech like barcodes.

A few names are: (a) Plunger, (b) dowel pin, (c) roller, (d) locating peg, (e) drive pin (f) pinion
spindle, (g) pin mould holding, (h) motor drive spindle, (i) trip arm pin, (j) armature stud etc.

The need for Codification arises because of the following reasons:
(i) Speed,

(i) Unambiguity,
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(iii) Saving of Effort,

(iv) Space Saving on forms,

(v) Ease of classification,

(vi) Mechanization
Characteristics of Codes:
As far as possible uniform dimension say, the metric system should be adopted.

i) Code should be Simple.

ii) Code should be unique.

iii) Coding should be compact, concise and consistent.

iv) Code should be sufficiently flexible to meet future demands.
Basic Requirements of a Code

i) Identify commodities

ii) Name commodities

iii) Specify commodities

iv) Classify commodities

v) Indicate inter-relationships between commodities

vi) Indicate the source of origin of commodities

vii) Refer specifically toan individual and unique commodity
Objectives of Codification:

In order to identify the items correctly and logically for processing the transactions, and to
facilitate easy location in stores, a codification system should be evolved with the following
objectives.

i) Accurate and logical identification:

A separate code allotted to each of the items available in the warehouse indicating the size,
quality-price, usability, special characteristics, specification etc.

ii) Prevention of duplication:

All items are separately codified and are arranged in a logical order. Similar materials are grouped
together (such as stationery items, hardware items) and given a code.
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iii) Standardisation and reduction of varieties:

For codification, grouping of identical item is done and it enables the stores to examine the entire
range of items. It facilitates the elimination of those varieties in place of which other varieties of
the same quality can be used. This reduces the number of varieties to a minimum. If proper
standardisation is achieved and the number of items is kept at the minimum, it will considerably
reduce investment in various items as well as the cost of inventory carrying.

iv) Efficient purchasing:

The filling up of purchase requisition, and preparation of purchase orders are simplified by the use
of codes which easily indicates the materials required. Buying instructions to the-suppliers
become easy and quick if there is proper understanding of codification by the suppliers.

v) Efficient recording and accounting codes

Efficient recording and accounting codes leads to effective stock control, efficient recording and it
results in yielding accounting. Chances of mistakes are minimized. Pricing and valuation also
become more accurate and reliable.

vi) Easy locating, indexing and inspection of all materials is.possible.

vii) Easy computerization:

The computer work better with codes then with.long description of materials.
DISTRIBUTION CHANNEL MANAGEMENT:

Distribution channel management is the strategic process of overseeing the movement of goods
and services from the producer to.the final customer. It involves managing all activities related to
distribution, including logistics, inventory control, warehousing, and transportation, to ensure
products are available at.the right time and place. Effective management improves customer
satisfaction, market reach, and profitability.

Characteristics of Distribution Channel Management:
Some of the main elements of an effective distribution channel management are:

1. Route: The most preferred route has to be selected depending on geography, locations, cost
etc.

2. Flow: The flow of goods & services has to be addressed in a structured, systematic & sequential
manner, for a smooth execution.

3. Logistics: The selection of the type of logistics medium like rail, road, airways, waterways,
pipeline etc.

4. Levels: The different levels or intermediaries have to be finalized like wholesalers, retailers,
agents etc.
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Types of Distribution Channels Management:

Broadly speaking the distribution channels can be classified as follows:
1) Direct Channels
2) Indirect Channels

1. Direct Channel

When the producer or the manufacturer directly sells the goods to the customersswithout
involving any middlemen, it is known as direct channel or zero-level channel. It is'the simplest and
the shortest mode of distribution. Selling through post services, internet or«door toe door selling
etc. are some of the examples of this channel. Nykaa, Homeshop 18 etc. are cases of direct
channel.

(a) Door to door selling:

Very small companies or start-ups sell their products via.this method. You might have seen
vendors selling “papad”, clothes etc. This method of selling directly to customers is more common
and visible in semi urban and rural areas and also in big capital cities across India.

(b) Internet selling:

Currently, this has become the most common phenoemenon among most of the marketers across
sectors to tap tech savvy customers. In cases where the target audience is approachable through
internet, it is far easier for companies than other methods. Generally it caters to those potential
buyers who are interested enough in the firm’s merchandise only approach the company. For
example, “HealthifyMe” is selling different types of salads for health conscious people.

(c) Mail order selling:

As the name suggests that'the_products are generally sold through mails as they might not be
readily available inlocal markets. In such cases, the goods need to be durable, and of standardised
gualities. The delivery costs should also be considerably low. Mostly books and magazines are sold
through this.method. E.g., Reader’s Digest.

(d) Company owned retail outlets:

Instead of using other retailers to sell its products to customers, company establishes its own
company exclusive retail outlets to cater to customer as one stop shop for all the its merchandise
under-one roof examples are Raymond’s Shoppe, Calico Mills, Dell computers etc.

(e) Telemarketing:

The products are promoted for selling through call centres over outbound calls. Sometimes the
company can receive calls on a helpline number regarding their products demonstrated on
television. These are inbound calls. For example Home shop 18 etc.
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2. Indirect Channel

When a manufacturer or a producer uses the services of one or more middlemen to distribute
goods, it is known as indirect channel. This is the most commonly used channel. As businesses
expand it is not feasible for companies to reach all markets directly.

The different levels of indirect channels are;
a) One Level channel:

This channel involves the use of one middleman i.e. retailer who in turn sells themto the ultimate
customers. It is usually adopted for speciality goods. For example — Tata sells its‘cars through
company approved retailers.

Manufacturer—> Retailer- Consumer
b) Two Level channel:

Under this channel, wholesaler and retailer act as a link between the manufacturer and the
customer. This is the most commonly used channel for distributing goods like soap, rice, wheat,
clothes etc.

Manufacturer-> Wholesaler=> Retailer-> Customer
c) Three Level channel:

This level comprises of three middlemen i.e. agent, wholesaler and the retailer. The
manufacturers supply the goods to ‘their agents who in turn supply them to wholesalers and
retailers. This level is usually used when a manufacturer or farmers (growing dry fruits, saffron,
etc.,) deals in limited products and yet wants to cover a wide market.

Manufacturer - Agent - Wholesaler - Retailer - Consumer
DISTRIBUTION RESOURCE PLANNING (DRP):

Distribution resource planning (DRP) or Distribution Requirement Planning is a method used
in business administration for planning orders within a supply chain. DRP enables the user to set
certain inventory control parameters (like a safety stock) and calculate the time-phased inventory
requirements. This process is also commonly referred to as distribution requirements planning. it
consolidates'the demands for multiple locations of several distribution centers with the sources of

supply.
Objectives of Distribution Resource Planning (DRP):

e To improve customer service levels by anticipating customer demand at distribution
centers and providing finished products at the correct location when customer needs
arise.

e To provide an accurate requirements plan for manufacturing.
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e To optimize the distribution of available stock in the distribution network using the

deployment function.

Deployment allows you to take action when a requirements shortage or surplus is calculated as a
result of DRP runs. Deployment uses algorithms for "fair share" distribution when demand
exceeds supply, and "push," "pull," or "pull/push" distribution when supply exceeds demand.

Elements of Distribution Requirement Planning (DRP)
The elements in DRP are:

1. Demands

2. Current Inventory levels

3. Target safety stock

4. Quantities

5. Replenishment lead times.

Production Sales Cost of
Data Data Distribution

Restrictions

Distribution Plan

Process of Distribution Requirements Planning
The processof DRP involves several steps:

1. Demand Forecasting:

Estimating future demand based on historical data, market trends, and sales projections. Start
with a time-phased forecast of customer demand for each product at each distribution center.
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2. Inventory Analysis:

Assessing current inventory levels to determine what needs to be replenished. Determine current
on-hand inventory, scheduled receipts (incoming orders), and required safety stock (buffer) for
each location.

3. Safety Stock Determination:

Establishing target safety stock levels to buffer against uncertainties in demand or supply..Using
the forecast, on-hand stock, and safety stock, calculate the "gross requirements" (total-needed)
and "net requirements" (what needs to be ordered/produced) for each period.

4. Order Quantities Calculation:

Calculating the quantities of each item needed to meet demand while maintaining optimal
inventory levels. Calculate the recommended replenishment order ‘quantities needed to meet
future demand, considering lead times.

5. Replenishment Planning:

Planning replenishment schedules based on lead times-and required delivery dates. Schedule the
timing for orders to be placed with suppliers or central warehouses, ensuring timely arrival.

6. Distribution Network Optimization:

Determining the most efficient distribution network to minimize costs and delivery times. Run the
plan, track performance, and adjust forecasts and parameters as needed, integrating with broader
supply chain activities.

LOGISTICS IN 21ST-CENTURY:

Logistics in the 21st century PPTs focus on tech-driven, customer-centric, and agile supply chains,
highlighting trends like Al, 1oT, Blockchain, Autonomous Vehicles, Big Data, and 3D Printing for
real-time visibility, efficiency, and sustainability, moving from basic transport to integrated digital
networks that meet dynamic global demands and emphasize Last-Mile Delivery. Key themes
include transforming from cost centers to strategic assets, embracing e-procurement, leveraging
data analytics,.and building resilient, transparent systems to manage global complexities
and customer expectations.

21st-century logistics is defined by digital transformation, extreme efficiency, sustainability, and
heightened customer expectations, leveraging technologies like Al, 10T, and automation for real-
time visibility, predictive analytics, and autonomous operations (drones, robots) across
interconnected global supply chains, moving beyond simple delivery to intelligent, data-driven
management and resilient, green practices.

Page 35 of 74


https://www.google.com/search?sca_esv=97e22d65f5b2b05b&sxsrf=AE3TifNMbbENLl0OqUpOBa0dUP1j4RfGGg%3A1765003781661&q=Last-Mile+Delivery&sa=X&ved=2ahUKEwigkKvysKiRAxXiXWwGHd0wMc8QgK4QegQIARAC&biw=1920&bih=953&dpr=1&mstk=AUtExfB0IfAMYjo6Exc8j5xoexHI3JRcp-VUYfA-uFOfZqaGIkYgPgoizMC3U7OYVc-jsJnftA_0Ewamhrq0JCy3GyEJBloC-RhSP4OGefER81MarCQ815uiIsZV3nZdJiSNRifGRLz2bBQIAnZBskNNiFYvJde2vvkCPCu_6DstZvwBrqPVKwnFhIzQapcmVKmwfcOyyaSeX16FvyKYHuzs0cGnOo0WeExJygEoYiyApYHDWfbIHE4e1HyGJUvJw-cqc_XgyhJfyeoAXsnW_rLmLObt&csui=3
https://www.google.com/search?sca_esv=97e22d65f5b2b05b&sxsrf=AE3TifNMbbENLl0OqUpOBa0dUP1j4RfGGg%3A1765003781661&q=e-procurement&sa=X&ved=2ahUKEwigkKvysKiRAxXiXWwGHd0wMc8QgK4QegQIARAD&biw=1920&bih=953&dpr=1&mstk=AUtExfB0IfAMYjo6Exc8j5xoexHI3JRcp-VUYfA-uFOfZqaGIkYgPgoizMC3U7OYVc-jsJnftA_0Ewamhrq0JCy3GyEJBloC-RhSP4OGefER81MarCQ815uiIsZV3nZdJiSNRifGRLz2bBQIAnZBskNNiFYvJde2vvkCPCu_6DstZvwBrqPVKwnFhIzQapcmVKmwfcOyyaSeX16FvyKYHuzs0cGnOo0WeExJygEoYiyApYHDWfbIHE4e1HyGJUvJw-cqc_XgyhJfyeoAXsnW_rLmLObt&csui=3
https://www.google.com/search?sca_esv=97e22d65f5b2b05b&sxsrf=AE3TifNMbbENLl0OqUpOBa0dUP1j4RfGGg%3A1765003781661&q=customer+expectations&sa=X&ved=2ahUKEwigkKvysKiRAxXiXWwGHd0wMc8QgK4QegQIARAE&biw=1920&bih=953&dpr=1&mstk=AUtExfB0IfAMYjo6Exc8j5xoexHI3JRcp-VUYfA-uFOfZqaGIkYgPgoizMC3U7OYVc-jsJnftA_0Ewamhrq0JCy3GyEJBloC-RhSP4OGefER81MarCQ815uiIsZV3nZdJiSNRifGRLz2bBQIAnZBskNNiFYvJde2vvkCPCu_6DstZvwBrqPVKwnFhIzQapcmVKmwfcOyyaSeX16FvyKYHuzs0cGnOo0WeExJygEoYiyApYHDWfbIHE4e1HyGJUvJw-cqc_XgyhJfyeoAXsnW_rLmLObt&csui=3

ACADEMIC YEAR 2025-2026, SEMESTER - VI

STUDY MATERIAL FOR B.Com.
LOGISTICS MANAGEMENT AND SUPPLY CHAIN MANAGEMENT

Characteristics and Trends
1. Globalization:

The rise of international trade means logistics networks are now vast and complex, spanning
multiple continents and navigating diverse regulatory environments. Companies source materials
and sell products globally, creating a need for sophisticated systems that can manage_.cross-
border transportation, customs compliance, and currency fluctuations efficiently. This expanded
reach, while offering immense opportunities for market access and cost savings, also increases
vulnerability to geopolitical disruptions and economic instability, necessitating robust risk
management strategies.

2. Customer-First Approach

The modern customer, particularly in the age of e-commerce, demands faster,,more reliable, and
transparent delivery. This emphasis on customer experience is €ncapsulated by the "7 Rs" of
logistics: delivering the Right Product, in the Right Quantity, in the Right Condition, to the Right
Place, at the Right Time, to the Right Customer, at the Right Price. Meeting these precise
expectations requires seamless operations, advanced tracking, and efficient communication, often
facilitated by Al-powered chatbots and virtual assistants.

3. Flexibility and Adaptability

Supply chains in the 21st century must be.demand-driven and agile to respond swiftly to
unpredictable demand spikes, market shifts; and unforeseen disruptions like natural disasters or
pandemics. This adaptability involves having contingency plans, diversifying supplier bases,
leveraging real-time data for quick'decision-making, and implementing scalable processes that can
rapidly adjust production or transportation capacity up or down.

4, Integration

Logistics is no longer a siloed-function but an integrated component of overall supply chain
management (SCM)..It involves the seamless coordination of traditionally separate functions like
procurement (sourcing materials), manufacturing operations, warehousing (storage and inventory
management), and transportation (movement of goods). Integrated systems, often cloud-based,
provideend-to-end visibility, breaking down departmental silos and ensuring a cohesive flow of
products and information from the point of origin to final consumption.

5. Sustainability

Growing environmental concerns and consumer demand for ethical practices have pushed
sustainability to the forefront. Modern logistics strategies incorporate green practices such as
optimizing transportation routes to reduce fuel consumption and carbon emissions, minimizing
packaging waste, and exploring energy-efficient technologies and alternative delivery methods
like drones.
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Critical Technologies
Technological innovation is the primary driver of change in 21st-century logistics:
1. Internet of Things (loT):

loT involves smart devices and sensors embedded in assets and products that collect and transmit
real-time data about location, temperature, humidity, and condition during transit. This provides
unparalleled visibility and control, enabling proactive condition monitoring for sensitive.goods and
predictive maintenance for vehicles.

2. Artificial Intelligence (Al) and Machine Learning:

Al algorithms are used for sophisticated predictive analytics, optimizing demand forecasting,
inventory planning, and complex route optimization. Al-powered systems:.automate decision-
making, reduce human error, and enhance customer service through efficient chatbots and virtual
assistants.

3. Big Data and Cloud Computing

The vast amount of data generated across global supply.chains is stored and analyzed using cloud-
based platforms and big data analytics. These solutions offer scalable, cost-effective ways to
manage data, allowing for data-driven decisions; real<time reporting, and centralized information
access across all stakeholders.

4. Automation and Robotics

Automated guided vehicles (AGVs), robotic arms, and autonomous mobile robots (AMRs) are
commonplace in modern warehouses.and fulfillment centers. This technology streamlines tasks
like picking, packing, and._sorting, significantly increasing productivity and accuracy while
addressing labor shortages.

5. Autonomous Vehicles

Self-driving trucks and delivery drones are emerging technologies with the potential to
revolutionize. long-haul transportation and last-mile delivery. By eliminating human error and
enabling continuous operation, they promise enhanced safety, increased efficiency, and reduced
operational'costs and emissions.

6:Block chain

This'decentralized ledger technology offers a secure, transparent, and tamper-proof way to record
transactions and track goods across the supply chain. Blockchain enhances trust among
participants, reduces the risk of fraud, and streamlines documentation and customs clearance
processes using smart contracts.
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UNIT - 111
SUPPLY CHAIN MANAGEMENT
INTRODUCTION:

Supply chain management is the management of the flow of goods and services and includes all
processes that transform raw materials into final products. It involves the active streamlining of a
business's supply-side activities to maximize customer value and gain a competitive advantage in
the marketplace. This unit deals with such activities of supply chain management.

Definition:

"Supply chain integrates the key business processes of organization from end_user through
original suppliers that provide -products, services and information that add Value for custom and
other stake holders". -Stock & Lambert

OBJECTIVES OF SUPPLY CHAIN MANAGEMENT:

The objectives of supply chain are multifaceted and vary=from organization to organization,
depending on their product profiles, process profiles and.the nature of business. However, most
common objectives of supply chain management of any organization generally will be in the
following heads.

1. Reduce Operating Expenses:

Supply chain management provides. an optimal links for supply chain to curtail the cost of
operations. This objective focuses on costs of materials while manufacturing or procurement
(make or buy), storage and usage. including their handling and transportation. Various EOQ
models, selective inventory control techniques and business economics models are evaluated and
suitable methods may be adapted by the organization for its operations including the inbound
logistics.

2. Enhance Customer Satisfaction:

Supply chainnmanagement aims to maximize the customer satisfaction through an efficient supply
chain process. In fact, the purpose of the business is customer satisfaction. Therefore, the
ultimate objective for any supply chain function should aim at the maximum satisfaction to both
internal'as well as the eternal customers by reaching to the expectations of the customer.

3. Improve Distribution Channel:

Supply chain management provides an efficient supply chain to business which accelerates the
whole process of distribution. Proper coordination in between various transportation channel and
warehouses is achieved for facilitating faster movement of goods. This way the whole distribution
system is enhanced which enables in delivering product in right time and at right location.
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4. Strengthen Financial Position:

It strengthens financial status of business by attaining better efficiency in its process. Supply chain
manager prevents any shortage of materials and focuses on cutting any excessive costs. Any
chance of funds blockage in inventories is avoided by facilitating a speedy movement of goods.
Optimum funds are always maintained by managers within the business which leads to strengthen
the financial status.

5. Regulate Proper Inventory:

Maintenance of proper inventory is must for continued operations of business. All inventories
such as raw materials, spare parts and finished product are properly recorded by managers for
maintaining a right stock always. Any situations like under stocking or over stocking are avoided
that leads to smooth functioning of business organization.

6. Promotes Better Coordination:

Supply chain management aims at establishing a better coordination among all stakeholders of
business. Proper channel is developed for easy communication of employees, customers and
suppliers with organization. Manager can easily direct their. employees and employees can also
contact their supervisors established channel in case of any problem erupts. It promotes exchange
of information among all parties and assistain ‘bringing proper coordination with in the
organization.

CONCEPTS OF SUPPLY CHAIN MANAGEMENT:

e Asupply chain is a system of organisations, people, technology, activities, information and
resources involved in maoving a-product or service from supplier to customer.

e A supply chain is a network of retailers, distributors, transporters, storage facilities, and
suppliers that participate in the production, delivery and sale of a product to the
consumer.

e These activities arerassociated with the flow and transformation of goods from the raw
materials stage.to the end user, as well as the associated information and funds flows.

e  Supply chain activities transform natural resources, raw materials and components into a
finished product that is delivered to the end customer.

e Insimple terms, a supply chain is the link between a firm or business and its suppliers and
customers.

Supplier —> Firm —> Customer
Fig. 1.1 A conceptual model of a basic supply chain

e The supply chain, which is also referred to as the logistics network, consists of suppliers,
manufacturing centres, warehouses, distribution centres, and retail outlets, as well as raw
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materials, work-in-process inventory, and finished products that flow between the
facilities.

NATURE OF SUPPLY CHAIN MANAGEMENT:
1. Formulate Effective Plan:

Supply chain managers focus on creating effective plans and strategies for ensuring proper
functioning. They develop well-defined plans by doing various analyses and forecasting-thatleads
to deliver better results within the organization

2. Acquire Raw Materials:

Availability of sufficient amount of raw materials at all is must for the uninterrupted functioning of
the business. Supply chain managers identify cheap sources of raw materials and ensure timely
attainment of all materials in the right quantity and quality.

3. Supervise Production Process:

Supply chain management supervises the whole production processes of business for deriving
optimum results. These managers monitor all activities.and.ensure that each of the resources is
efficiently utilized with minimum wastage.

4. Manages Delivery of Goods:

Supply chain management is concerned with thewregulation of delivery and logistics activities of
the organization. It works towards timely delivery of goods and services by bringing proper
coordination in between distinct transportation channels and warehouses.

5. Proper Return System:

It facilitates a proper return mechanism by providing an automated process on both buy and sell-
side of the business. All refunds and claims of customers, distributors and suppliers are settled
instantly via this process. Super chain management ensures proper handling and inspection of
defective goods:

IMPORTANCE OF SUPPLY CHAIN MANAGEMENT

It is well'known that supply chain management is an integral part of most businesses and is
essential.to company success and customer satisfaction.

1. Boost Customer Service
e Customers expect the correct product assortment and quantity to be delivered.

e Customers expect products to be available at the right location. (i.e., customer
satisfaction diminishes if an auto repair shop does not have the necessary parts in
stock and can’t fix your car for an extra day or two).
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e Right Delivery Time — Customers expect products to be delivered on time (i.e.,
customer satisfaction diminishes if pizza delivery is two hours late or Christmas
presents are delivered on December 26).

e Right After Sale Support — Customers expect products to be serviced quickly. (i.e.,
customer satisfaction diminishes when a home furnace stops operating in the winter
and repairs can’t be made for days)

2. Reduce Operating Costs:
a) Decreases Purchasing Cost —

Retailers depend on supply chains to quickly deliver expensive products to avoid
holding costly inventories in stores any longer than necessary. For.example, electronics
stores require fast delivery of 60” flat-panel plasma HDTV’s to.aveid high inventory
costs.

b) Decreases Production Cost —

Manufacturers depend on supply chains to reliably deliver materials to assembly
plants to avoid material shortages that would shutdown production. For example, an
unexpected parts shipment delay that causes an auto assembly plant shutdown can
cost $20,000 per minute and millions of.dollars per day in lost wages.

c) Decreases Total Supply Chain Cost—

Manufacturers and retailers depend on supply chain managers to design networks
that meet customer service goals at the least total cost. Efficient supply chains enable
a firm to be more competitive in the market place. For example, Dell’s revolutionary
computer supply chain approach involved making each computer based on a specific
customer order, then shipping the computer directly to the customer. As a result, Dell
was able-to avoid having large computer inventories sitting in warehouses and retail
stores which. saved millions of dollars. Also, Dell avoided carrying computer
inventories ‘that could become technologically obsolete as computer technology
changed rapidly.

3. Improve Financial Position:
a)  Increases Profit Leverage:

Firms value supply chain managers because they help control and reduce supply chain
costs. This can result in dramatic increases in firm profits. For instance, U.S. consumers eat
2.7 billion packages of cereal annually, so decreasing U.S. cereal supply chain costs just one
cent per cereal box would result in $13 million dollars saved industry-wide as 13 billion
boxes of cereal flowed through the improved supply chain over a five year period.
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b) Decreases Fixed Assets —

Firms value supply chain managers because they decrease the use of large fixed assets
such as plants, warehouses and transportation vehicles in the supply chain. If supply chain
experts can redesign the network to properly serve U.S. customers from six warehouses
rather than ten, the firm will avoid building four very expensive buildings.

c) Increases Cash Flow:

Firms value supply chain managers because they speed up product flows to customers. For
example, if a firm can make and deliver a product to a customer in 10 days rather.than 70
days, it can invoice the customer 60 days sooner.

VALUE CHAIN:

Michael E. Porter, of Harvard Business School, introduced the concept of a value chain in his book
"Competitive Advantage: Creating and Sustaining Superior Performance" (Free Press, 1998).
"Competitive advantage cannot be understood by looking at-a firmas a whole," Porter wrote. "It
stems from the many discrete activities a firm performs in-designing, producing, marketing,
delivering, and supporting its product."

Primary activities:

The first are primary activities which include the five. main activities. All five activities are directly
involved in the production and selling of the actual product. They cover the physical creation of
the product, its sales, transfer to the buyer as well as after sale assistance. The five primary
activities are inbound logistics, operations, outbound logistics, marketing & sales and service.
Even though the importance of each.category may vary from industry to industry, all of these
activities will be present to somedegree in each organization and play at least some role in
competitive advantage.

Inbound Logistics:

Inbound logistics is where purchased inputs such as raw materials are often taken care of.
Because of this function, it is also in contact with external companies such as suppliers. The
activities associated with inbound logistics are receiving, storing and disseminating inputs to the
product. Examples: material handling, warehousing, inventory control, vehicle scheduling and
returns=to suppliers. Operations Once the required materials have been collected internally,
operations can convert the inputs in the desired product. This phase is typically where the factory
conveyor belts are being used. The activities associated with operations are therefore
transforming inputs into the final product form. Examples: machining, packaging, assembly,
equipment maintenance, testing, printing and facility operations.

Outbound Logistics:

After the final product is finished it still needs to finds it way to the customer. Depending on how
lean the company is, the product can be shipped right away or has to be stored for a while. The
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activities associated with outbound logistics are collecting, storing and physically distributing the
product to buyers. Examples: finished goods warehousing, material handling, delivery vehicle
operations, order processing and scheduling.

Marketing & Sales:

The fact that products are produced doesn’t automatically mean that there are people willing to
purchase them. This is where marketing and sales come into place. It is the job of marketeers-and
10 sales agents to make sure that potential customers are aware of the product and are seriously
considering to purchase them. Activities associated with marketing and sales are therefore to
provide a means by which buyers can purchase the product and induce them to do-so. Examples:
advertising, promotion, sales force, quoting, channel selection, channel relations and pricing. A
good tool to structure the entire marketing process is the Marketing Funnel.

Service:

In today’s economy, after-sales service is just as important as promotional activities. Complaints
from unsatisfied customers are easily spread and shared due to the internet and the
consequences on your company’s reputation might be vast. It is therefore important to have the
right customer service practices in place. The activities associated with this part of the value chain
are providing service to enhance or maintain the value of the product after it has been sold and
delivered. Examples: installation, repair, training, parts supply and product adjustment.

Support Activities:

The second category is support activities. They go across the primary activities and aim to
coordinate and support their functions as best as possible with each other by providing purchased
inputs, technology, human resources and various firm wide managing functions. The support
activities can therefore be ‘divided into procurement, technology development (R&D), human
resource management and firm infrastructure. The dotted lines reflect the fact that procurement,
technology development andhuman resource management can be associated with specific
primary activities as'well.as support the entire value chain.

Procurement:

Procurement refers to the function of purchasing inputs used in the firm’s value chain, not the
purchased inputs themselves. Purchased inputs are needed for every value activity, including
support activities. Purchased inputs include raw materials, supplies and other consumable items
as well as assets such as machinery, laboratory equipment, office equipment and buildings.
Procurement is therefore needed to assist multiple value chain activities, not just inbound
logistics.

Technology Development (R&D):

Every value activity embodies technology, be it know how, procedures or technology embodied in
process equipment. The array of technology used in most companies is very broad. Technology
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development activities can be grouped into efforts to improve the product and the process.
Examples are telecommunication technology, accounting automation software, product design
research and customer servicing procedures. Typically, Research & Development departments can
also be classified here.

Human Resource Management:

HRM consists of activities involved in the recruiting, hiring (and firing), training, development.and
compensation of all types of personnel. HRM affects the competitive advantage/in any firm
through its role in determining the skills and motivation of employees and the cost of hiring and
training them. Some companies (especially in the technological and advisory service‘industry) rely
so much on talented employees, that they have devoted an entire Talent Management
department within HRM to recruit and train the best of the best university graduates.

Firm Infrastructure:

Firm infrastructure consists of a number of activities including general. (strategic) management,
planning, finance, accounting, legal, government affairs and quality management. Infrastructure
usually supports the entire value chain, and not individual activities. In accounting, many firm
infrastructure activities are often collectively indicated“as ‘overhead’ costs. However, these
activities shouldn’t be underestimated since they ‘could be one of the most powerful sources of
competitive advantage. After all, strategic management is often the starting point from which all
smaller decisions in the firm are being based on. The wrong strategy will make it extra hard for
people on the work floor to perform well.

COMPONENTS OF SUPPLY CHAIN MANAGEMENT

The main Components of Supply Chain Management which is essential for your successful
business venture.

Planning

Planning serves as the foundational component of Supply Chain Management. It supports the
development of “logical strategy, forecasting, and demand management. Through this,
organisations can operate well and reduce unnecessary costs. In planning, forecasts are crucial for
anticipating future demand and adjusting production and inventory levels. It ensures that the
right-products are available in the right quantities when customers require them.

Sourcing:

Sourcing is crucial for identifying and selecting suppliers who can provide the necessary raw
materials, components, or finished products. It is taken into consideration so that businesses can
meet the market demand. Evaluating potential suppliers based on quality, reliability, and cost
ensures that the Supply Chain operates smoothly.
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Distribution:

The distribution component, integral to the overall Supply Chain, ensures that finished products
reach end customers in a timely and cost-effective manner. This stage involves not only selecting
appropriate transportation methods and establishing distribution centers but also intricately
managing logistics through strategic logistic management. Logistic management in distribution
encompasses tasks such as optimizing routes, coordinating transportation, and efficiently
managing inventory levels. By implementing effective logistic management strategies ‘within
distribution networks, organizations can achieve faster order fulfillment, reduce operational.costs,
and enhance overall customer service.

Procurement

Procurement involves the actual process of purchasing goods and services from suppliers. This
component focuses on negotiating contracts, managing supplier relationships, and ensuring
timely delivery of materials. An efficient procurement system contributes to cost savings and
minimises disruptions in the Supply Chain.

Production

Procurement is the process of purchasing goods and services from suppliers. It involves
negotiating contracts, managing supplier relationships, and controlling costs. Tactical
procurement practices can lead to cost savings, reduced lead times, and improved quality of
materials. It improves the overall Supply Chain performance.

Inventory management

Inventory Management is essential for. balancing supply and demand. Maintaining the right level
of inventory prevents stock outs or-everstocking, which can lead to financial losses and decreased
customer satisfaction. Inventory management systems utilize techniques like Just-in-Time (JIT)
and Economic Order Quantity (EOQ) to optimize stock levels.

Information Technology (IT) systems

In modern Supply Chain trends, technology plays a vital role in connecting various components. IT
systems facilitate real-time tracking, data analysis, and communication across the Supply Chain.
The system's.scalability makes sure that the company can easily accommodate fluctuations in the
marketwand. scale up or down as needed. It also enhances transparency and decision-
making capabilities.

Risk. management

Supply Chains are vulnerable to various risks such as disruptions in supply, natural disasters, or
geopolitical challenges. Implementing risk management strategies and contingency plans, along
with robust Contract Management Functions, safeguards the Supply Chain from unforeseen
events. These strategies may involve diversifying suppliers, establishing backup production
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facilities, or securing alternative transportation routes, ensuring continuity in operations without
significant delays.

Compliance

Compliance is a critical component of every Supply Chain Management that focuses on
maintaining product integrity and adhering to regulatory standards. In the context of a food
processing company, it involves conducting regular inspections and lab tests to ensure that all
products meet stringent safety guidelines. These measures help prevent the occurrence .of
contaminated or substandard products in the market. It safeguards consumer health and
preserves the company's reputation.

Ethics

Ethical practices in Supply Chain Management consider the environmental and social impacts
of business operations. Companies make sure that workers in their'Supply Chain are treated fairly,
paid living wages, and work in safe and humane conditions. By prioritising these principles,
businesses contribute to a more sustainable and equitable future while resonating with
increasingly conscientious consumers.

NEED FOR SUPPLY CHAIN:

The need for Supply Chain Management (SCM) is'to streamline processes from raw materials to
customer delivery, boosting profitability, efficiency,» and customer satisfaction while reducing
costs and managing risks. It ensures businesses.can meet demand with the right products at the
right time, stay competitive, build resilience, and adapt to market changes, making it crucial for
operational stability and growth in‘teday's complex global economy.

Cost Reduction:

Minimizes operational expenses (procurement, storage, logistics) by eliminating waste and
optimizing resource.use, avoiding over stocking / under stocking. Streamlines operations,
minimizes waste, optimizes inventory, and finds cost-effective suppliers, all increasing profit
margins.

Improved Efficiency & Productivity:

Streamlines workflows, reduces bottlenecks, automates processes, and increases overall output.
Orchestrates sourcing, production, and logistics for smoother, faster movement of goods,
boosting overall output.

Enhanced Customer Satisfaction:

Ensures timely, reliable delivery and product availability, meeting rising customer demands for
speed and transparency, fostering loyalty. Ensures products arrive quickly, in the right condition,
meeting rising customer expectations for speed and reliability.
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Better Risk Management: Builds resilience against disruptions (geopolitical issues, natural
disasters, supplier risks) through proactive planning.

Identifies and mitigates disruptions from geopolitical issues, natural disasters, or supplier
problems, ensuring business continuity.

Increased Revenue & Profitability:

Faster time-to-market, fewer lost sales, and better demand alignment lead to stronger margins
and healthier balance sheets.

Supply & Demand Balance:

Creates systems to adapt quickly to market changes, balancing product availability with customer
needs. Fosters stronger ties with suppliers through efficient processessand clear.communication,
notes Clear Tax.

Quality & Sustainability:

Supports better quality control and enables sustainable, ethical-practices, which are increasingly
important to consumers. Helps meet environmental-goals. by reducing carbon footprints and
adhering to standards, vital for long-term viability.

Competitive Advantage:

Businesses with optimized SCM gain a significant'edge through superior service, lower costs, and
greater agility. Creates agility, reduces operational stress, and builds a strong reputation, allowing
businesses to thrive against competitors.

UNDERSTANDING SUPPLY CHAIN.MANAGEMENT (SCM)

R/

** Meaning of Supply Chain Management:

Supply Chain-Management refers to the systematic coordination and integration of all
activities involved.in the flow of raw materials, goods, services, information, and finances
from suppliers to. manufacturers, distributors, retailers, and finally to consumers. It focuses
on creatingvalue and improving efficiency across the entire supply chain.

+* Procurement and Sourcing:

This.involves identifying suitable suppliers, negotiating prices, purchasing raw materials,
and ensuring timely availability of inputs with the required quality. Effective procurement
helps in cost reduction and uninterrupted production.

e

AS

Production and Operations Management:

SCM coordinates production planning, scheduling, and manufacturing processes to convert
raw materials into finished goods efficiently. It ensures optimum use of resources, quality
control, and timely completion of production.
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¢ Inventory Management:

Inventory management focuses on maintaining optimal stock levels of raw materials,
work-in-progress, and finished goods. Proper inventory control reduces carrying costs,
avoids stockouts, and ensures smooth operations.

*» Transportation and Logistics:

This includes planning and managing the movement of goods through suitable-modes of
transport, warehousing, packaging, and distribution. Efficient logistics reduce.delivery
time, minimize damages, and lower overall supply chain costs.

+* Information Flow and Technology:

Accurate and timely information sharing among supply chain. partners is essential.
Technologies such as ERP systems, SCM software, and digital tracking tools improve
coordination, visibility, and decision-making.

7

+* Distribution and Customer Service:

Distribution ensures that finished goods reach customers through wholesalers, retailers, or
direct channels. Customer service includes order processing, timely delivery, handling
returns, and after-sales support.

+* Objectives of Supply Chain Management:

The main objectives are cost reduction, improved efficiency, timely delivery, flexibility in
operations, and enhanced customer satisfaction.

+» Importance of Supply Chain Management:

Effective SCM helps organizations gain competitive advantage, respond quickly to market
changes, reduce waste, and improve overall business performance.

PARTICIPANTS OF SUPPLY CHAIN MANAGEMENT:

Understanding thesewparticipants and their roles can help businesses improve coordination,
reduce costs, and enhance customer satisfaction. Let’s explore who they are and what they do.

1. Suppliers

Suppliers provide the raw materials, parts, or components that are necessary to manufacture a
product. Their reliability and quality directly impact production efficiency and product quality.
Strong supplier relationships are crucial for cost control, risk management, and innovation.

Responsibilities:

e Deliver raw materials on time
e Maintain quality standards
e Ensure pricing and contract compliance
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2. Manufacturers / Producers

These are the organizations that transform raw materials into finished goods. Whether it's
assembling electronics or refining chemicals, manufacturers play a central role in value addition
within the supply chain.

Responsibilities:
e Manage production processes
e Maintain quality assurance
e Optimize inventory levels

3. Distributors / Wholesalers

Distributors act as intermediaries between manufacturers and retailers. They buy products in bulk
and store them until they are needed downstream. Their logistics capabilities and reach help
streamline product availability and reduce lead time.

Responsibilities:
e Maintain regional warehouses
e Manage bulk inventory
e Coordinate transportation

4. Retailers

Retailers bring products directly.to the'end consumers. Their insights into customer preferences,
seasonal demands, and market trends provide valuable feedback upstream to manufacturers and
suppliers.

Responsibilities:
e Manage point-of-sale operations
e Optimize customer experience
e Forecast consumer demand

5. Logistics Service Providers (3PLs)

These third-party entities handle the movement, storage, and sometimes even packaging of
goods. They specialize in transportation, warehousing, freight forwarding, and customs clearance.

Responsibilities:
e Optimize delivery routes

e Manage warehousing and storage
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e Ensure timely and safe delivery
6. Customers / End Users

Often overlooked in discussions, customers are the ultimate driving force of the entire supply
chain. Their preferences, feedback, and purchasing decisions influence every upstream
participant.

Responsibilities:
e Generate demand
e Provide feedback for improvement
e Influence supply chain trends

7. Technology Providers

With the rise of digital supply chains, technology partners offering ERP, SCM software, loT, Al, and
data analytics have become key enablers of visibility, efficiency, and resilience.

Responsibilities:
e Digitize processes
e Enhance transparency
e Enable data-driven decision-making
GLOBAL APPLICATIONS OF SUPPLY CHAIN MANAGEMENT

There are several other challenges.presented by a global supply chain. This is primarily because
with a supply chain of a larger scope, the lead time is usually longer and there may be other
problems such as multiple currencies, different laws, different trading protocols, etc.

Global supply chains pose challenges regarding both quantity and value. Supply and value chain
trends include:

e Globalization

e Increased cross-border sourcing

e Collaboration for parts of value chain with low-cost providers

e Shared service centers for logistical and administrative functions

e Increasingly global operations, which require increasingly global coordination and planning
to achieve global optimums

e Complex problems involve also midsized companies to an increasing degree
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The above trends offers many benefits for manufacturers because they make it possible for larger
lot sizes, lower taxes, and better work environments, etc for their products.

Global applications in the supply chain:
International Suppliers:

International suppliers provide raw materials, components, and intermediate goods from
different countries. Organizations depend on them to access cost-effective resources;-advanced
technology, and specialized inputs that may not be available locally. Reliable global suppliers help
maintain quality and continuity in production.

Multinational Manufacturers:

Multinational manufacturers operate production units in several countries to take advantage of
low labor costs, availability of raw materials, tax benefits, and proximity to international markets.
They coordinate production activities across borders to meet global demand efficiently.

Exporters:

Exporters sell domestically produced goods and services to.foreign markets. They handle
packaging, documentation, compliance with international standards, and coordination with
logistics providers to ensure smooth overseas delivery.

Importers:

Importers purchase goods from foreign suppliers:and bring them into the domestic market. They
manage customs clearance, payment of.duties, and distribution within the country, ensuring
timely availability of imported goods.

Logistics and Freight Forwarders:

International logistics providers manage transportation by sea, air, rail, or road. Freight
forwarders handle<documentation, insurance, customs procedures, and coordination between
various transport modes, ensuring efficient global movement of goods.

Customs and Regulatory Authorities:

Government.agencies regulate international trade by enforcing customs laws, trade policies,
tariffs, ‘and safety standards. Compliance with these regulations is essential for smooth global
supply chain operations.

Financial Institutions:

Banks and financial institutions support global supply chains by providing trade finance services
such as letters of credit, foreign exchange services, and payment settlement.
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Global Customers:

Customers located in different countries form the final link in the global supply chain. Their
preferences, demand patterns, and expectations influence global sourcing, production, and
distribution strategies.
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UNIT -1V
SUPPLY CHAIN DRIVERS

Introduce the three logistical drivers-facilities, inventory, and transportation the three cross-
functional drivers-information, sourcing, and transferring-that determine the performance of any
supply chain. We discuss how these drivers are used in the design, planning, and operation-of the
supply chain. We define several metrics that can be used to gauge the performance of each.driver.
We also introduce many of the obstacles faced by supply chain managers.

Impact on the performance of the supply chain.
1. Facilities:

Facilities are the actual physical locations in the supply chain network where product is stored,
assembled, or fabricated. The two major types of facilities are production sites and storage sites.
Decisions regarding the role, location, capacity and flexibility of facilities have a significant impact
on the supply chain's performance. For instance, an.auto-parts distributor striving for
responsiveness could have many warehousing facilities located close to customers even though
this practice reduces efficiency. Alternatively, a high-=efficiency distributor would have fewer
warehouses to increase efficiency despite the fact that this practice will reduce responsiveness.

2. Inventory:

Inventory encompasses all raw materials,»work in process, and finished goods within a supply
chain. Changing inventory policies .can dramatically alter the supply cham's efficiency and
responsiveness. For example, a clothing retailer can make itself more responsive by stocking large
amounts of inventory and satisfying customer demand from stock. A large inventory, however,
increases the retailer's cost, thereby'making it less efficient. Reducing inventory makes the retailer
more efficient but hurts its responsiveness.

3. Transportation:

Transportation entails moving inventory from point to point in the supply chain. Transportation
can take the form of ‘many combinations of modes and routes, each with its own performance
characteristics. Transportation choices have a large impact on supply chain responsiveness and
efficiency. For example, a mail-order catalog company can use a faster mode of transportation
such as“FedEx to ship products, thus making its supply chain more responsive, but also less
efficient given the high costs associated with using FedEx. Or the company can use slower but
cheaper ground transportation to ship the product, making the supply chain efficient but limiting
its responsiveness.

4. Information:

Information consists of data and analysis concerning facilities, inventory, transportation, costs,
prices, and customers throughout the supply chain. Information is potentially the biggest driver of
performance in the supply chain because it directly affects each of the other drivers. Information
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presents management with the opportunity to make supply chains more responsive and more
efficient.

5. Sourcing

Sourcing is the choice of who will perform a particular supply chain activity such as production,
storage, transportation, or the management of information. At the strategic level, these decisions
determine what functions a firm performs and what functions the firm outsources. Sourcing
decisions affect both the responsiveness and efficiency of a supply chain. After Motorola
outsourced much of its production to contract manufacturers in China, it saw its efficiency
improve but its responsiveness suffer because of the long distances. To make up:for the drop in
responsiveness, Motorola started flying in some of its cell phones from China even:.though this
choice increased transportation cost. Flextronics, an electronics contract manufacturer, is hoping
to offer both responsive and efficient sourcing options to its customers. It is.trying to make its
production facilities in the United States very responsive while keeping its facilities in low-cost
countries efficient. Flextronics hopes to become an effective source for all customers using this
combination of facilities.

6. Pricing:

Pricing determines how much a firm will charge for goods and services that it makes available in
the supply chain. Pricing affects the behavior of the buyer of the good or service, thus affecting
supply chain performance. For example, if a transportation company varies its charges based on
the lead time provided by the customers, itiis very likely that customers who value efficiency will
order early and customers who value responsiveness will be willing to wait and order just before
they need a product transported. Early orders are less likely if prices do not vary with lead time.

ROLE OF A MANAGER IN SUPPLY CHAIN:
Supply Chain Manager:

A supply chain manager presides over the flow of value and associated information across a
network of customers, suppliers, and other stakeholders. Here, value refers to core competencies
of the business in question—whether a product or a service. Supply chain managers typically
coordinate with various stakeholders, such as clients and suppliers, and internal departments,
such as finance, legal, production, etc.

Planning and Coordination:

A supply chain manager plans and coordinates all supply chain activities, including procurement,
production, inventory, transportation, and distribution. Proper planning ensures smooth flow of
materials and information across the supply chain. The supply chain manager formulates long-
term and short-term supply chain strategies aligned with organizational goals. This includes
decisions related to sourcing, production locations, distribution networks, and outsourcing to
achieve efficiency and competitiveness.
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Supplier Relationship Management:

The manager selects reliable suppliers, negotiates contracts, and maintains long-term
relationships to ensure quality materials, timely delivery, and cost efficiency. The manager
identifies reliable suppliers, evaluates their performance, negotiates prices and contracts, and
builds long-term partnerships. Strong supplier relationships ensure consistent quality, timely
supply, and cost advantages.

Inventory Control:

The manager ensures optimal inventory levels by balancing demand and supply.. Effective
inventory management helps reduce carrying costs and avoid stock shortages:or excess stock. The
manager ensures optimal inventory levels of raw materials, work-in-progress, and finished goods.
Proper inventory control minimizes holding costs, prevents stock-outs,. and supports
uninterrupted production and sales.

Transportation and Logistics Management:

The manager oversees transportation, warehousing, and. distribution activities. Efficient logistics
planning helps minimize delays, reduce costs, and ensure timely delivery of goods. The manager
plans transportation routes, selects appropriate modes of transport, manages warehousing, and
oversees distribution activities. Efficient logistics.reduce delivery time, transportation costs, and
product damage.

Cost Control and Efficiency Improvement:

A key role of the supply chain manager.is to reduce operational and logistics costs while improving
efficiency through process optimization and waste reduction. One of the key roles is controlling
supply chain costs and improving operational efficiency. The manager monitors performance
indicators and implements cost-saving and productivity-enhancing measures.

Use of Technology and Information Systems:

The manager uses ERP 'systems, SCM software, and tracking tools to improve visibility,
coordination, and decision-making across the supply chain. The manager uses ERP systems, SCM
software, and digital tools to improve visibility, communication, and real-time tracking of goods
and information throughout the supply chain.

Risk Management:

The“manager identifies potential risks such as supply disruptions, demand fluctuations, and
transportation delays, and develops contingency plans to minimize their impact. The manager
identifies risks such as supply disruptions, transportation issues, price fluctuations, and demand
uncertainty, and develops contingency plans to minimize their impact.
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Customer Satisfaction:

Ensuring timely delivery, product availability, and quality service is a major responsibility. The
manager aligns supply chain activities with customer requirements. The manager ensures that
customer requirements regarding quality, quantity, price, and delivery time are met. Effective
supply chain management enhances customer satisfaction and loyalty.

Compliance and Sustainability:

The manager ensures compliance with legal, ethical, and environmental standards, promoting
sustainable and responsible supply chain practices. The manager ensures compliance with'legal,
ethical, and environmental regulations. Promoting sustainable practices such.as wastereduction
and eco-friendly transportation is also an important responsibility.

SUPPLY CHAIN PERFORMANCE DRIVERS:

A company’s supply chain should achieve the balance between responsiveness and efficiency that
best supports the company’s competitive strategy. A supply chain’s performance in terms of
responsiveness and efficiency is based on the interaction between the following logistical and
cross-functional drivers of supply chain performance: facilities, inventory, transportation,
information, sourcing, and pricing

1. Facilities:

This refers to the physical locations involved in the supply chain, such as manufacturing plants,
warehouses, and distribution centres. Decisions.about facility location, size, and capacity impact
efficiency and responsiveness.

Facilities are the actual physical locations in the supply chain network where product is stored,
assembled, or fabricated.

Flexibility, location and capacity are the main components of facilities decisions.

2. Inventory:

This encompasses all raw» materials, work-in-progress, and finished goods within the supply
chain. Managing inventory levels involves balancing costs (like storage) with the availability of
products. Responsiveness can be had by stocking high levels of inventory for a wide range of
products.. Additional responsiveness can be gained by stocking products at many locations so as
to have.the.inventory close to customers and available to them immediately. Efficiency in
inventory management would call for reducing inventory levels of all items and especially of items
that'do.not sell as frequently. Also, economies of scale and cost savings can be gotten by stocking
inventory in only a few central locations such as regional distribution centers (DCs).

3. Transportation:

This involves the movement of goods throughout the supply chain. Transportation decisions, like
mode and speed, impact responsiveness and costs. Responsiveness can be achieved by a
transportation mode that is fast and flexible such as trucks and airplanes. Many companies that
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sell products through catalogs or on the Internet are able to provide high levels of responsiveness
by using transportation to deliver their products often within 48 hours or less. FedEx and UPS are
two companies that can provide very responsive transportation services. And now Amazon is
expanding and operating its own transportation services in high volume markets to be more
responsive to customer desires. Efficiency can be emphasized by transporting products in larger
batches and doing it less often. The use of transportation modes such as ship, railroad, and
pipelines can be very efficient. Transportation can also be made more efficient if it is originated
out of a central hub facility or distribution center (DC) instead of from many separate_branch
locations.

4. Information:

This encompasses the flow of data throughout the supply chain, including demand forecasting,
order management, and communication. Effective information sharing-is.crucial for coordination
and decision-making. The power of this driver grows stronger every year as the technology for
collecting and sharing information becomes more wide spread, easier to'use, and less expensive.
Information, much like money, is a very useful commodity because.it can be applied directly to
enhance the performance of the other four supply chain drivers. High levels of responsiveness
can be achieved when companies collect and share accurate and timely data generated by the
operations of the other four drivers.

5. Sourcing:
This involves selecting suppliers and developing relationships with them. Sourcing decisions
impact costs, quality, and responsiveness. Sourcing is “What and from whom shall the supply
chain buy?”

Main decisions in sourcing:
a. In-sourcing or out-sourcing (make or buy)
Insourcing:

Insourcing means that the product or service is produced within the supply chain. Something is
too important like'dying the textile at Benetton (“united colors”). It is cheaper inside (Cleaning the
rooms)

Outsourcing:

Outsourcing means that the product or service is bought. Something is cheaper outside, like last
mile delivery by private mail (DHL, etc.) versus own service (economies of scale). No technology
exists in the supply chain.

b. Single supplier versus multiple suppliers:

Reasons for single supplier: Establish a good relationship, steady quality, lower cost (quantity
discount). But increase dependency and risk of interruption. Reasons for Multi suppliers: More
capacity, low risk of interruption, competition. But purchasing cost and different quality.
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c. Supply Selection:

Managers must identify the criteria along which suppliers will be evaluated and how they will be
selected. Example. Zara has a sourcing strategy that varies by product type. For basic products are
sourced from suppliers in low cost countries. For trendy products, Zara sources from company
owned factories in Europe.

6. Pricing:

This refers to the price of products or services offered in the supply chain. Pricing decisions ¢an
impact demand, profitability, and competition. Pricing is the determination ©f theprices of
products and services. Pricing affects the customer segments that choose to buy the product It
affects demand and supply. Includes short term discounts (elimination of surplus).

ENABLERS IN SUPPLY CHAIN IMPROVEMENT:

Enablers for supply chain improvement often revolve around Technology (data sharing, ML, digital
transformation), Organizational Infrastructure (strategy, cross-functional teams), Strategic
Alliances (collaboration, shared resources), and Human Resources (skilled workforce, performance
management). PDFs available on platforms like Scribd and ResearchGate discuss these, plus
factors like Supply Chain Integration (SCl), Resilience, and specific industry drivers (e.g., pharma).
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1. Technology and Digitalization

Technology plays a crucial role in improving supply chain efficiency by enabling real-time visibility,
accurate forecasting, and faster decision-making. Tools such as ERP systems, supply chain
management software, loT sensors, and advanced analytics help organizations track inventory,
monitor shipments, and predict demand patterns. Digitalization reduces manual errors, shortens
lead times, and improves coordination across the entire supply chain.

2. Information Sharing and Integration

Effective information sharing among all supply chain partners ensures smooth coordination and
reduces uncertainty. When suppliers, manufacturers, distributors, and retailers exchange accurate
and timely data, issues like excess inventory and demand fluctuations can be minimized.
Integrated information systems help align production schedules with market demand, thereby
reducing delays and improving customer service.

3. Collaboration and Strategic Partnerships

Strong collaboration and long-term partnerships among supply chain participants act as key
enablers for improvement. Cooperative relationships with suppliers and logistics providers help in
joint problem-solving, shared risk, and better resource utilization. Practices such as Vendor
Managed Inventory (VMI) and collaborative planning enhance trust, flexibility, and overall supply
chain performance.

4. Skilled Human Resources

Human resources are vital for successful.supply chain improvement. Skilled professionals with
expertise in logistics, procurement, and operations management ensure effective planning and
execution. Continuous training, ‘cross-functional teamwork, and leadership support help
organizations adapt to technological changes and implement improvement strategies successfully.

INTER-RELATIONSHIP.BETWEEN ENABLERS AND LEVELS OF SUPPLY CHAIN IMPROVEMENT
1. Internal Efficiency Level'and Enablers

At the basiclevel of supply chain improvement, the focus is on improving internal efficiency within
the organization. Enablers such as technology adoption, process standardization, skilled human
resources, and performance measurement systems play a vital role at this stage. ERP systems,
standardized operating procedures, and key performance indicators help reduce waste, control
costs, and improve coordination among internal activities. These enablers form the foundation for
all'higher levels of supply chain improvement.

2. Functional Integration Level and Enablers

At the functional integration level, improvement occurs through better coordination among
different departments such as procurement, production, logistics, and marketing. Enablers like
information sharing, integrated information systems, cross-functional teams, and management
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support become critical. These enablers ensure smooth flow of information across functions,
improve planning accuracy, and align departmental goals with overall supply chain objectives.

3. Internal to External Transition Level and Enablers

As organizations move from internal integration to external collaboration, enablers such as
communication capability, trust, and standardized data systems become important. Information
technology enables seamless data exchange with suppliers and distributors. These enablers help
reduce uncertainty, synchronize operations, and prepare the organization for supply chain-wide
integration.

4. External Integration Level and Enablers

At this level, supply chain improvement extends beyond the organization.to include suppliers,
logistics providers, and customers. Enablers such as collaboration, strategic partnerships,
information transparency, and advanced technologies support practices like Vendor Managed
Inventory and collaborative forecasting. These enablers strengthen coordination, reduce lead
times, and enhance overall supply chain responsiveness.

5. Strategic and Advanced Level and Enablers

At the highest level of supply chain improvement, the focus shifts to agility, resilience,
sustainability, and customer satisfaction. Enablers..such as risk management capabilities,
customer-centric strategies, innovation, sustainability practices, and strong top management
commitment support long-term competitiveness. Advanced analytics and flexible supply networks
help organizations respond effectively to. market changes and disruptions.

6. Continuous Improvement across All.Levels

Enablers such as leadership. commitment, performance monitoring, and continuous learning
support improvement at all levels of the supply chain. As enablers strengthen, organizations move
progressively from _basic efficiency to strategic excellence. Thus, the relationship between
enablers and levels of supply chain improvement is dynamic and continuous.

SYSTEMS AND VALUES OF SUPPLY CHAIN
1. Supply.Chain Systems

Supply chain.systems refer to the structured set of processes, technologies, and organizational
arrangements used to manage the flow of materials, information, and finances from suppliers to
final~customers. These systems integrate activities such as procurement, production,
warehousing, transportation, and distribution. Effective supply chain systems ensure coordination
among all participants and enable smooth movement of goods and services across the supply
network.
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2. Information Systems in Supply Chain

Information systems form the backbone of modern supply chains. Systems such as Enterprise
Resource Planning (ERP), Supply Chain Management (SCM) software, and Transportation
Management Systems (TMS) support real-time data sharing, demand forecasting, and inventory
control. These systems improve visibility, reduce uncertainty, and support informed decision-
making across the supply chain.

3. Logistics and Distribution Systems

Logistics systems manage the physical flow of goods through transportation, warehousing, and
order fulfillment. Efficient logistics systems ensure timely delivery, reduced lead times; and cost
optimization. Distribution systems connect manufacturers with wholesalers, retailers, and
customers, enabling effective market reach and service reliability.

4. Supplier and Partner Integration Systems

Supplier integration systems link organizations with upstream.and downstream partners. Through
electronic data interchange, vendor-managed inventory, and collaborative planning systems, firms
can coordinate production and replenishment activities. These systems strengthen relationships,
reduce inventory levels, and enhance supply chain responsiveness.

5. Supply Chain Values

Supply chain values represent the principles and-benefits that guide supply chain behavior and
performance. These values focus on delivering maximum value to customers while balancing cost,
quality, speed, and reliability. A value-driven supply chain aligns operations with customer
expectations and organizational goals.

6. Customer Value

Customer value is a core supply chain value and refers to delivering the right product, in the right
quantity, at the right time, and at the right cost. Efficient supply chains enhance customer
satisfaction by ensuring product availability, timely delivery, and consistent quality.

7. Cost Efficiency and Value Creation

Cost efficiency is a critical value of supply chain management. By optimizing procurement,
transportation, and inventory management, organizations reduce operational costs and create
economic value. Lean practices and waste reduction further enhance supply chain value.

8. Trust, Collaboration, and Transparency

Trust and collaboration are essential values in effective supply chains. Transparent information
sharing among partners builds long-term relationships, reduces conflicts, and improves
coordination. These values enable joint problem-solving and shared success across the supply
chain.
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9. Responsiveness and Flexibility

Responsiveness and flexibility represent the supply chain’s ability to adapt to changes in demand,
supply disruptions, or market conditions. Agile systems and flexible networks allow organizations
to respond quickly, maintaining service levels and competitiveness.

10. Sustainability and Ethical Values

Sustainability and ethics are increasingly important supply chain values. Environmentally
responsible sourcing, fair labor practices, and reduced environmental impact contribute to long-
term supply chain success. These values enhance brand reputation and ensure regulatory
compliance.
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UNIT-V
ALIGNING THE SUPPLY CHAIN WITH BUSINESS STRATEGY SCOR MODEL

Supply Chains are more complexed, demanding, fast-paced, and risk-prone than ever before. The
SCOR Model (Supply Chain Operations Reference Model), provides a comprehensive, holistic, and
dynamic approach to understanding, measuring, and executing supply chain operations.

The Next Level Purchasing Body of Knowledge underpins, integrates and enhances the essential
components of the SCOR Model in simple how to do steps. This cutting-edge BOK is'designed by
practitioners for practitioners.

Components of SCOR:

The Critical components of SCOR are, the Business Context, the Supply Chain Improvement
Portfolio, Plan, Source, Make, Deliver and Return Processes.

Business Context:

While the basic framework of the SCOR Model is Plan, Seurce, Make, Deliver, and Return, these
processes lose value if there is ambiguity, lack of purpose, and<lack of strategic alignment. The
business context or situation focuses on the current performance of organizations relative to the
demands and requirements of their customers.. This type of focus provides better insight of
conformance gaps affecting the critical SCOR-processes.

Tools: SWOT Analysis, Benchmarking and Environmental Scanning and Value Stream Mapping
Supply Chain Improvement Portfolio:

Continuous improvement of supply chain processes is key to achieving the profound benefits of
the SCOR Model. A genuine contextual study would reveal several opportunities for improvement
of the Plan, Source, Make;Deliver, and Return processes. Each opportunity should be considered
as a project. A set of projects, score-carded, ranked by strategic criteria underpinned by Customer
Requirements, is funneled.into a Supply Chain Improvement Project Portfolio. Some criteria may
be, strategic fit, cost-benefit, impact on customer requirements, and technical feasibility.

Tools: Customer.Requirements Matrix, Project Portfolio Matrix, and Project Charter
Plan Process:

This process entails all core supply chain and procurement dimensions. The primary focus is to
meet customer demand in an efficient, cost-effective manner. This requires quantification, and
analysis of available resources to meet projected demand with the appropriate quantities at the
right time, place, and cost structure. Source, Make, Deliver and Return processes must be
effectively planned, organized, lead, and controlled.
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Tools: Material Requirements Matrix, Production Schedule, Kanban, Rough-Cut Capacity Planning
Matrix, Receiving and Shipping logs, Forecasting Matrix, and Project Charter, Time Study Analysis,
Total Productive Maintenance Schedule, Manpower Matrix

Source Process:

This process focuses on assuring a consistently reliable, high quality, timely supply of inputs or raw
materials to production (Make Processes) and enabling processes. The Key Performance Indicator
of a source process is the Total Cost of Ownership of the required production input and enabling
materials. Suppliers must be capable, inputs robust, conversion processes capable of high First
Pass Yields to deliver great outcomes to customers and key stakeholders.

Tools: Robust Source Process (like NLPA 10 step Global Sourcing Process); Detailed SIPOC Matrix
(Suppliers, Inputs, Process, Output, Customers), TCO Matrix, Should Cost‘Models.

Make Process:

This process should be broken into Design and Production dimensions. The design of robust high-
quality products and services is essential for companies to maintain competitive advantage and
market share.

Design for X is a powerful methodology, where X is.considered as the critical variables needed to
deliver excellence to customers.

Examples of Design for X are:

1. Design for Ease of Use

2. Design for Ease of Manufacture

3. Design for Ease of Repair

4. Design for Environmental Safety

5. Design for Ergonomics

6. Design for Ease of Shipping and Receiving
Tools: House of Quality Matrix, Kano Model, Stage-Gate Process.
Delivery Process:

This process should focus on slim, trim and efficient logistics with the least amount of movement
possible to deliver on time value to customers. This process must be monitored for process waste
emanating from excess transportation, over-processing, waiting, and motion in the supply chain.
Keep in mind that the typical business supply chain has about 10% Value Add activity, 30% Non-
Value Add but Essential activity, and 60% Waste.

Tools: Spaghetti Charts, Waste Audit Matrix, Geographical Maps with Flow
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Return Process:

This process should be as efficient as possible because it is a cost driver that does not add value.
Tools: Spaghetti Charts, Waste Audit Matrix, Geographical Maps with Flow

OUTSOURCING 3PLS:

Outsourcing your logistics functions, like warehousing, transportation, and fulfilment, to a
specialised service provider is third-party logistics, or simply 3PL. They can handle tasks ranging
from goods storage, packing, and shipping to managing inventory and reverse logistics.

Third-party logistics provider (3PL)

A third-party logistics provider (3PL) is a service provider that assists businesses innmanaging their
supply chain. 3PLs offer a range of services, including storage, inventory. management, order
fulfillment, shipping, and handling returns. Partnering with a 3PL:enables companies to optimize
their operations and concentrate on other critical areas of their business;1

Outsource my logistics to 3PLs
Cost savings:

3PL providers leverage economies of scale to bring down costs and eliminate the need for your
own warehouses and equipment. You can.also save on upfront costs and reduce overheads
associated with logistics operations.

Expertise and technology:

They bring in-depth industry knowledge about compliances and regulations as well as advanced
technology and tools without significant investment, like transport management systems
(TMS) and data analytics software.

Flexibility and scalability:

You may experience fluctuations in demand due to seasonal trends, market dynamics, and other
factors. With 3PL, scale your operations up or down as your business needs change — without
lengthy delays or excess inventory costs.

Global network:

With their extensive network of carriers, warehouses, and distribution centres, 3PLs can help you
manage your shipping and expand internationally. You can also test new markets and distribution
strategies in operations.

Focus on core business:

By outsourcing logistics, you can concentrate on what you do best and enhance customer
satisfaction. 3PLs also offer tailored solutions to meet your business needs, enabling faster
delivery times and quality assurance.
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Lower cost:

Choosing a 3PL provider might help with eliminating the costs associated with warehouse space,
technology, transportation, billing, audits, and optimization. This results in less spending,
therefore higher chances to re-invest in other parts of their businesses, such as production,
customer care, etc.

Scalability and flexibility:

Choosing a 3PL provider can also help with scaling space, transportation, and labour according to
inventory needs, giving a chance for businesses to divert their focus on expanding or.flex their
distributions.

4PL logistics:
Control:

The company gives significant control over the supply chain to the 4PL while retaining only the
overall responsibility for its supply chain performance.

Investment:

The company’s fixed costs are minimal, as the 4PL provideritakes on most of the responsibility and
costs of managing your supply chain.

Example: An automotive company that uses.a“4PL to manage its global supply chain, from
sourcing raw materials and manufacturing to delivering finished vehicles to dealers.

Fourth-party logistics (4PL) takes things to the next level. They don’t own any physical assets but
act as strategic consultants — designing and managing complex supply chains across multiple 3PLs
and other partners on your behalf. They use technology and data analytics to optimise your
logistics network, increasing efficiency, reducing costs, and enhancing visibility. Gartner says that
shippers are actively.seeking ‘out 4PL logistics service providers to make more integrated and
value-driven partnerships for the long term.

Aspect 3PL (Third Party Logistics) 4PL (Fourth Party Logistics)

Manages and coordinates the

Role Provides specific logistics services . L

entire logistics process
) ) Strategic oversight,

) Transportation, warehousing, o .
Services . ) coordination of multiple 3PLs,
. distribution, inventory )
Provided end-to-end supply chain

management

management
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. - Seamless integration and
. Operational efficiency and cost o .
Client Focus . optimization of entire supply
reduction )
chain
Technology . . Advanced logistics systems,
Basic logistics technology )
Use oversight tools
. . . . Comprehensive  management
Complexity of Single logistics  function or . .
. . . and strategic planning of supply
Supply Chain multiple logistics tasks .
chain
. Shared between company and Single point of contact and
Accountability . . o
3PL provider accountability for all logistics
Broader scope allowing for
Scalability Limited to operational scope p 8
greater scalability

BULLWHIP EFFECT AND SUPPLY CHAIN:

The bullwhip effect in a supply chain is when small fluctuations in customer demand at the retail
level get amplified as they move upstream (to wholesalers, distributors, manufacturers, and
suppliers), causing massive swings in orders, leading to excess inventory, stockouts, increased
costs, and inefficiencies: It's like:a whip's small flick causing a large crack at the end, driven by
poor communication;. demand forecasting errors, promotional pricing, and order batching,
creating distorted signals.about true customer need.

The bullwhip effect refers to a scenario in which small changes in perceived demand at the retail
end of the supply chain become amplified when moving down the supply chain from the retail
end to the manufacturing end.

Causes of the bullwhip effect

Companies must forecast customer demand based on insufficient demand information and try to
predict how much product customers will actually want while accounting for the complex factors
that enable that amount to be delivered correctly and on time. At every stage of the supply chain,
there are possible fluctuations and disruptions, which influence the myriad supplier orders.
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Changes in customer demand directly influence all the other factors along the chain, including
inventory. However, the bullwhip effect can occur even in relatively stable markets where the
demand is essentially constant.

Forecasting demand has always been a difficult endeavor. The increasing complexity of today's
global supply chains intensifies that difficulty, as does increasing consumer preference for Omni
channel and e-commerce. A few of the most common dependencies that can cause a bullwhip
effect include the following:

e Lead-time issues, such as manufacturing delays.

e Less-than-optimal decisions made by supply chain stakeholders at any point.along the
chain; for example, customer service or shipping.

e A lack of communication and alignment between each link or stakeholder organization in
the supply chain.

e Over- or under-reacting to demand expectations, such as ordering too many units or not
enough.

e Customer companies -- often retailers -- combine orders and let them build up before
placing orders with their suppliers, a practice.called order batching.

e Unexpected spikes in customer demand, poor inventory management and other issues
that start small at the supplier leveland spread across the entire supply chain.

e Discounts, cost changes and other price variations that disrupt regular buying patterns.
e Inaccurate forecasts from.over-reliance on historical demand to predict future demand.
Bullwhip effect's implications on supply chain management

The bullwhip effect has historically caused disruptions and can be costly to all the organizations in
the supply chain. Excess inventory can result in waste, while insufficient inventory can lead to
reduced lead time; poor customer experience and lost business.

Most businesses use safety stock or reserve inventory as a buffer against demand fluctuations.
However, safety stock isn't a remedy for the bullwhip effect. However, it provides enough product
to fill orders.until more arrives from suppliers.

Challenges:
Challenges caused by the bullwhip effect on the supply chain include the following:
Excessive inventory:

Excessive inventory is a common side effect of the bullwhip effect. Depending on the product
type, excessive inventory can produce significant waste or change in the cost of products. For
example, perishable items, such as food and pharmaceuticals, can expire before they're sold.
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Similarly, certain items such as technological products can get replaced by newer versions or
products before being sold. The diminished value of the items can necessitate the need for
clearance or the loss of items that need to be discarded.

Increased storage costs:

The bullwhip effect can cause a spike in production levels, which automatically increases the
amount of inventory that needs to be stored. Overstocked items and excessive inventory that
can't be sold within a certain timeframe can incur high storage costs. Inventory can/also_lose its
value if it isn't sold before its demand declines.

Customer dissatisfaction:

The bullwhip effect can cause businesses to struggle with inaccurate:.demand forecasting,
affecting their ability to meet customer demand consistently. This leads<to missed sales
opportunities and lower customer satisfaction, along with increasing costs associated with
stockouts and backorders over time.

Increased labor costs:

Overstocking often leads to higher labour costs for managing an overloaded warehouse, involving
costs for handling, sorting and selling surplus inventory. On the other hand, stockouts can also
result in higher labour demands, as workers would. need to work harder to come up with
substitutes and product alternatives.

SUPPLY CHAIN RELATIONSHIPS

Supply chain relationships vary. from simple transactional (cost-focused) to deep strategic
partnerships, categorized mainly-as Vertical (buyer-seller, different levels) or Horizontal (peers at
the same level, e.g., carriers sharing capacity). Deeper ties include Collaborative, Cooperative,
and Alliances, built on trust for mutual benefit (win-win), contrasting
with Adversarial or Competitive:(win-lose) dynamics, with internal and external collaborations
also crucial for overall chain efficiency.

Importance of Strong Supply Chain Relationships
1. Enhanced Collaboration:

Strong “relationships between suppliers and buyers lead to better communication and
collabaration. This can result in more accurate forecasting, improved inventory management, and
the ability to respond swiftly to market changes.

2. Risk Mitigation:

A well-integrated supply chain allows for better risk management. When suppliers and buyers
work closely, they can identify potential risks early and develop contingency plans to mitigate
them.
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3. Cost Reduction:

Effective supply chain relationships can lead to cost savings through joint efforts in optimizing
processes, reducing waste, and achieving economies of scale. Shared information can help in
negotiating better terms and prices.

4. Innovation:

Collaboration between different entities in the supply chain can foster innovation. By working
together, companies can develop new products, improve existing ones, and find more efficient
ways to produce and deliver goods.

Elements of Successful Supply Chain Relationships
1. Trust:

Trust is the foundation of any successful relationship. In supply chains, trust leads to open
communication, sharing of critical information, and a willingness to, collaborate for mutual
benefit.

2. Transparency:

Transparency in operations and communication helps in building trust and ensures that all parties
are aware of each other's capabilities and limitations. This can prevent misunderstandings and
conflicts.

3. Communication:

Regular and effective communication is essential to keep all parties aligned and informed. It helps
in addressing issues promptly and.ensures that everyone is working towards the same goals.

4. Shared Goals:

Having aligned objectives ensures that all parties are working towards a common purpose. This
can enhance cooperation.and make it easier to resolve conflicts.

5. Flexibility:

The ability. to adapt to changes and unexpected events is crucial in supply chain relationships.
Flexibility “allows companies to respond effectively to disruptions and maintain smooth
operations:

Types-of Relationships:
1. Transactional Relationship

A transactional relationship is the most basic form of supply chain interaction, where the focus is
mainly on price, quantity, and delivery terms. These relationships are usually short-term and
involve minimal communication and information sharing between buyers and suppliers. Trust and
commitment levels are low, and suppliers can be easily replaced. Transactional relationships are
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commonly used for standardized, low-value items where cost efficiency is more important than
long-term collaboration.

2. Collaborative Relationship

In a collaborative supply chain relationship, organizations work together to improve overall supply
chain performance. This involves sharing information such as demand forecasts, production
schedules, and inventory levels. The relationship is based on mutual trust, open communication,
and coordination of activities. Collaboration helps reduce uncertainties, lower costs, improve
service levels, and enhance responsiveness to market changes, benefiting all partners involved.

3. Strategic Partnership

A strategic partnership is a long-term, high-level relationship formed with key suppliers or
customers who are critical to the firm’s success. In this relationship, partners share risks, rewards,
and responsibilities, and often engage in joint decision-making, product development, and process
innovation. Strategic partnerships strengthen competitiveness, improve guality, foster innovation,
and create sustainable value across the supply chain.

4. Vertical Integration Relationship

Vertical integration occurs when a firm owns or controls multiple stages of the supply chain, such
as sourcing, manufacturing, and distribution. Instead of .dealing with external suppliers, the firm
manages these activities internally. This type of relationship allows better coordination, reduced
dependency on outside parties, improved quality control, and faster response times. However, it
requires significant investment and reduces operational flexibility.

5. Outsourcing and Third-Party Logistics (3PL) Relationship

In outsourcing relationships, companies transfer certain supply chain functions—such as
transportation, warehousing, oriinventory management—to specialized service providers known
as third-party logistics (3PLs). These relationships focus on service quality, cost efficiency, and
performance reliability. Effective communication, clear contracts, and performance measurement
systems are essential to.ensure smooth coordination and long-term success.

6. Adversarial Relationship

An adversarial relationship is characterized by conflict, lack of trust, and a win-lose approach
between supply chain partners. Buyers often pressure suppliers for lower prices, while suppliers
try to protect their margins. Information sharing is limited, and cooperation is minimal. Although
such relationships may reduce costs in the short term, they often lead to poor quality, supply
disruptions, and weakened long-term supply chain performance.

7. Customer-Oriented Relationship

A customer-oriented supply chain relationship focuses on aligning all supply chain activities to
meet customer needs effectively. Firms and their partners collaborate to ensure timely delivery,
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product availability, customization, and high service quality. Customer demand information flows
throughout the supply chain, enabling better planning and responsiveness. This relationship helps
organizations achieve customer satisfaction, loyalty, and competitive advantage.

CONFLICT RESOLUTION STRATEGIES
1. Avoidance Strategy

Avoidance involves ignoring or postponing the conflict without directly addressing the-issue. This
strategy is useful when the conflict is minor, temporary, or when emotions are high and need time
to cool down. However, avoidance does not resolve the root cause of the conflict and may.lead to
bigger problems if the issue persists. It is generally suitable for short-term situations where
confrontation may cause more harm than benefit.

2. Accommodation Strategy

Accommodation occurs when one party gives in to the other to maintain harmony in the
relationship. This strategy is useful when the issue is more important to'one party than the other,
or when preserving long-term relationships is a priority. While accommodation helps reduce
immediate tension, excessive use may result in dissatisfaction or loss of influence for the
accommodating party.

3. Competition (Forcing) Strategy

The competition strategy involves one party asserting its position at the expense of others. It is a
win—lose approach, often used when quick decisions are necessary or in situations requiring firm
authority, such as emergencies. Although.this method can produce fast results, it may damage
trust, create resentment, and weaken‘long-term relationships if used frequently.

4. Compromise Strategy

Compromise is a middle-ground approach where each party gives up something to reach an
acceptable solution. It is effective when both parties have equal power and are willing to
negotiate. While.compromise leads to quicker resolutions and mutual agreement, it may not fully
satisfy either party and often results in temporary or suboptimal solutions.

5. Collaboration Strategy

Collaboration is considered the most effective conflict resolution strategy, as it seeks a win—win
solution. Both parties openly communicate, share information, and work together to identify the
root causes of the conflict. This approach requires time, trust, and commitment but results in
creative solutions, stronger relationships, and long-term benefits.

6. Negotiation Strategy

Negotiation involves discussions between conflicting parties to reach a mutually acceptable
agreement. It may include bargaining, trade-offs, and concessions. Negotiation is widely used in
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supply chain and organizational conflicts as it helps balance interests, manage disagreements
constructively, and maintain professional relationships.

7. Mediation and Arbitration

Mediation involves a neutral third party who facilitates communication and helps the conflicting
parties reach a voluntary agreement. Arbitration, on the other hand, involves a third party who
listens to both sides and makes a binding decision. These methods are useful when ‘conflicts
cannot be resolved internally and require external intervention.

CERTIFICATIONS:
1. APICS Certifications (CPIM, CSCP, CLTD)

APICS certifications, offered by ASCM, are among the most recognized credentials in supply
chain management. The Certified in Planning and Inventory Management (CPIM) focuses on
internal operations such as production planning, inventory control, and-capacity management.
The Certified Supply Chain Professional (CSCP) covers.end-to-end supply chain concepts,
including sourcing, logistics, and global supply chain strategies. The Certified in Logistics,
Transportation and Distribution (CLTD) emphasizesdogistics, warehousing, and transportation.
These certifications enhance professional knowledge, analytical skills, and global employability.

2. Six Sigma Certification

Six Sigma certification focuses on _improving process efficiency, reducing defects, and
enhancing quality across supply chain operations. It is available at different levels such as
Yellow Belt, Green Belt, Black Belt, and Master Black Belt. In supply chain management, Six
Sigma helps in minimizing waste, improving delivery performance, and optimizing inventory
and production processes. Organizations value Six Sigma-certified professionals for their data-
driven problem-solving skills.

3. ISO Certifications

ISO certifications are international standards that ensure quality, safety, and efficiency in
organizational processes. ISO 9001 relates to quality management systems, ISO 14001 focuses
on environmental management, and ISO 45001 addresses occupational health and safety. In
supply.chains, ISO certifications help build trust among partners, ensure compliance with global
standards; and improve overall operational performance.

4. SCOR Model Certification

The SCOR (Supply Chain Operations Reference) model certification provides structured
knowledge of supply chain processes such as Plan, Source, Make, Deliver, Return, and Enable. It
helps professionals analyze, measure, and improve supply chain performance using
standardized metrics and best practices. SCOR certification is useful for supply chain design,
benchmarking, and strategic alignment with business goals.
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5. CIPS Certification (Chartered Institute of Procurement & Supply)

CIPS certifications focus on procurement and purchasing management. These certifications
develop skills in supplier selection, contract management, ethical sourcing, and negotiation.
CIPS-certified professionals play a crucial role in managing supplier relationships and
controlling costs while ensuring sustainability and compliance in supply chains.

6. Logistics and Warehouse Management Certifications

Certifications in logistics and warehouse management focus on transportation planning,
distribution network design, inventory handling, and warehouse optimization. <These
certifications are valuable for professionals involved in physical distribution and operations,
helping improve efficiency, reduce logistics costs, and enhance customer service.

7. Digital Supply Chain and ERP Certifications

ERP certifications such as SAP SCM, Oracle SCM, and Microsoft Dynamics'validate skills in using
digital tools for supply chain planning and execution. These certifications are increasingly
important as organizations adopt automation, analytics,-and digital transformation. They
enable professionals to integrate information flows.and.improve decision-making across the
supply chain.
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