Logistics and Supply Chain Management
DMGT523

Edited by:
Neha Tikoo

OVELY
ROFESSIONAL
NIVERSITY




7% IMOVELY
% [RJROFESSIONAL
7 [ENIVERSITY

LOGISTICS AND SUPPLY CHAIN
MANAGEMENT

Edited By
Neha Tikoo




Printed by
EXCEL BOOKS PRIVATE LIMITED
A-45, Naraina, Phase-I,
New Delhi-110028
for
Lovely Professional University
Phagwara



SYLLABUS
Logistics and Supply Chain Management
Objectives: This course introduces the concepts of Logistics and Supply Chain Management. It also provides an understanding

of Logistics while underlining the importance Supply Chain Management in different kinds of Industries. This course provides
an integrated view of purchasing, production, inventory, transportation, warehousing and administration.

Sr. No. Description

1. 21st Century Supply Chains: Introduction and Concepts, Generalised Supply Chain Model, Financial
Sophistication, Logistics Value Proposition, the Work of Logistics, Logistical Operations, Logistical Operating
Arrangements, Flexible Structure, Supply Chain Synchronization.

2. Customer Accommodation: Customer-focused Marketing, Customer Service, Customer Satisfaction, Customer
Success, Forecasting, CPFR, Procurement and Manufacturing.

3. Information Technology Framework: Comprehensive Information System Integration, Communication
Technology, Rationale for ERP Implementation, ERP System Design, SC Information System Design.

4. Inventory: Functionality and Definitions, Inventory Carrying Cost, Planning Inventory, Managing Uncertainly,
Inventory Management Policies and Practices.

5. Transportation: Transportation Infrastructure; Transport Functionality, Principles & Participants, Regulations,
Transport Structure, Transport Service, Transport Operations; Transport Economics and Pricing, Transportation
Administration, Documentation.

6. Warehousing: Strategic Warehousing, Warehouse Operations, Ownership Arrangements, Warehouse Decisions,
Warehouse Management Systems.

7. Packaging and Material Handling: Packaging Perspectives, Packaging for Material Handling Efficiency,
Materials Handling, Supply Chain Logistics Design: Global Strategic Positioning; Global SC Integration, SC
Security, International Sourcing.

8. Network Integration: Enterprise Facility Network, Warehouse Requirements, Total Cost Integration,
Formulating Logistical Strategy.

9. Logistics Design and Operational Planning: Planning Methodology Phase-I, II and III, SC Analysis Methods
and Techniques.

10. Supply Chain Logistics Administration: Relationship Development and Management, Operational, Financial
and Social Performance.
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Objectives

After studying this unit, you will be able to:

o Explain the Concepts of Supply Chains

o Discuss the Generalised Supply Chain Model
° Get an Overview of Value Chain

o Describe the Supply Chain Effectiveness

o Discuss about Financial Sophistication

o Provide Insight into Logistics in 21st Century
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Notes

Introduction

Supply Chain Management (SCM) maximizes profit by integrating three key flows across the
boundaries of the companies that form the supply chain: flow of value (product/materials),
information, and funds. Successful integration or coordination of these three flows produces
improved efficiency and effectiveness for business organizations. In theory, supply chains can
work as cohesive, singularly competitive units similar to a large, vertically integrated firm,
without significant financial investments by the members of the chain. The basic difference
between vertically integrated firms and a supply chain is that firms in a supply chain are
relatively free to enter and leave supply chain relationships if these relationships are no longer
proving beneficial.

This poses challenges; supply chains are often very dynamic or fluid, partners can change, each
partner will look out for its long term advantage, and this can also cause problems in effectively
managing supply chains. While supply chain management may allow organizations to realize
the advantages of vertical integration, certain conditions must be present for successful supply
chain management to occur. It also creates competition amongst supply chains and supply chain
partners, therefore, supply chains can operate more effectively than many vertically integrated
conglomerates.

1.1 Concepts of Supply Chains

Historically built on Procurement, Operations and Logistics foundations; Supply Chain
Management exceeds these traditional concepts. Supply Chain Management is involved with
integrating three key flows, between the different stages, across the boundaries of the companies:

° Flow of information,
° Product/materials, and
° Funds.

Members of the supply chain act as partners who are “linked” together through both physical
and information flows. It is this that makes an effective supply chain. The flows that involve the
transformation, movement, storage of goods and materials and money are called ‘physical
flows’. These flows are easily visible.

The physical flows are reinforced by information flows. Information flows are used by the
various supply chain partners to coordinate their long-term plans, as well as efficiently control
the day-to-day flow of goods and material to the supply chain. In essence, the supply chain
enables the flow of products, services, and information goes both up and down the chain.
Successful integration or coordination of these three flows produces improved efficiency and
effectiveness for business organizations.

‘Supply Chain Management’ can be defined as the active management of supply chain activities
to maximize customer value and achieve a sustainable competitive advantage. It represents a
conscious effort by the supply chain firms to develop and run supply chains in the most effective
and efficient ways possible. There can be various types of supply chains. There is a basic supply
chain, and an extended supply chain. The definition of a basic supply chain is: a set of three or
more companies directly linked by one or more of the upstream or downstream flows of
products, services, finances and information from a source to a customer.

An extended supply chain includes suppliers of the immediate supplier and customers of the
immediate customer, all linked by one or more of the upstream and downstream flows of
products, services, finances, and information.

LOVELY PROFESSIONAL UNIVERSITY
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Notes

Figure 1.1: (a) Traditional Supplier-Buyer Relationship, (b) Basis Supply Chain

SELLER <:> BUYER (a)
SUPPLIER <:> SELLER <:> BUYER (b)

Source: Upendra Kachru (2010), “Exploring the Supply Chain,” Excel Books

Figure 1.1 shows a traditional seller-buyer relationship (a) and a basic supply chain (b). An
extended supply chain is the supply chain shown in Figure 1.2. An extended supply chain
consists of a number of relationships. These are called tiers. The simplified version of the supply
chain of Kalyani Breweries, exemplifies this.

Figure 1.2: A Simplified View of Kalyani Breweries Supply Chain

2nd tier 1st tier
supplier i
PP supplier Distributor Retailer
| I I Kalyani | | | Final
alyani
NALCO Supertech Breweries ULBtSN DSIDC |— customers
Industries :

I ] | |

Transportation companies

Supertech
Industries

Source: Upendra Kachru, (2010), “Exploring the Supply Chain,” Excel Books

For the product to reach a typical customer who goes to the shop to buy beer, these linkages and
the steps necessary to bring the product to him are not probably apparent.

' Example: Take Cans

National Aluminum (NALCO) extracts the aluminium ore and converts it into aluminium
metal. The aluminium metal is shipped to Supertech Industries at Bangalore, who convert the
aluminium into cans. Supertech Industries supplies cans to Kalyani Breweries. As Supertech
Industries supplies directly to Kalyani Breweries, it is a first-tier supplier in the supply chain.
Using the same logic, NALCO is a second-tier supplier. It is the supplier of a supplier.

The beer is produced from other raw materials, such as barley, hops, yeast, and water. Aluminium
cans from Supertech Industries used to contain the product and combined with cartons, to
produce the packaged beverage. Kalyani Breweries then sells the packaged beverage to UBSN
Ltd., the distributor, who in turn sells the finished good to retailers like DSIDC. Transport
carriers, who move the inputs and outputs from one place to the next along the supply chain,
provide the logistic support.

In the example given, we see that goods and information flow travels both ways. In other words,
members in a supply chain are both customers and suppliers, with respect to these flows.

' Example: Supertech Industries places an order (information) with Nalco, who in turn
ships aluminium (product) to Supertech Industries.
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Supertech Industries is, therefore, a customer to Nalco and a supplier to Kalyani Breweries. We
can visualize an extended relationship where Kalyani Breweries returns empty pallets or
containers to its first-tier suppliers. This would result in a flow of physical goods back up the
supply chain. If this happens, Kalyani Breweries becomes a supplier to Supertech Industries.
This is in addition to its being the customer. An organization can be part of numerous supply
chains. This follows from the definition given earlier.

For any supply chain, there is only one source of revenue: the customer. At DSIDC, a customer
purchasing beer is the only one providing positive cash flow for the supply chain. All other cash
flows are simply fund exchanges that occur within the supply chain given that different stages
have different owners. When DSIDC pays its supplier, it is taking a portion of the funds the
customer provides and passing that money onto the supplier. It is all these flows - information,
products, or funds - that generate the costs within the supply chain.

The appropriate design of the supply chain will depend on both the customer’s needs and the
role of the stages involved. This relationship reflects a single strand in the supply chain. In a
typical supply chain, there are many more participants than the ones - Kalyani Breweries has
hundreds of suppliers who provide barley, hops, yeast, cartons, etc. It also has a large extended
network of retailers throughout the country whose number is even higher.

Regardless of the number and different types of suppliers a firm uses to satisfy its requirements,
the overall structure and its essential interfaces and control processes have to be identified,
irrespective of how vast and complex the system is.

Any operation or facility in one supply chain arrangement may also be a part of different supply
chains.

' Example: As was mentioned earlier, Dabur is a part of the supply chain for consumer
care products, consumer health products, food products, and home products.

A supplier typically participates in numerous different supply chains, which may involve a
wide variety of industries and customers. In the case of the mail order business, such as
Amazon.com, the company maintains an inventory of product from which it fills customer
orders. In the case of retail stores, the supply chain may also contain a wholesaler or distributor,
the store and, the manufacturer. The final consumer is always considered a member of the
supply chain.

There can be many types of supply chains.

' Example: A third-party logistics (3PL) provider may be a member of two supply chains
where it is performing the logistics activities between companies that conventionally compete
with each other.

An example of an even more complex relationship could be the case of Reliance Communications.
Reliance Communications might find Nokia to be a customer in one supply chain, a partner in
another, a supplier in a third, and a competitor in still a fourth supply chain. This multiple
supply chain phenomenon also explains the complex nature of the network created by many
supply chains.

In large enterprises, like Dabur, involved in marketing a broad product line to numerous
customers - engaging in basic manufacturing and assembly, and procuring materials and
components on a global basis, the supply chain is very complex. However, for any supply chain,
there is only one source of revenue, the customer. Logically, the sources of cost are all flows of
information, product, or funds. Thus, the appropriate management of these flows is a key to
supply chain success. The conceptual framework of a supply chain is shown in Figure 1.3.

LOVELY PROFESSIONAL UNIVERSITY
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Figure 1.3: Conceptual Diagram of a Supply Chain Notes

Fund Flow

Material Flow

Source: Upendra Kachru, (2010), “Exploring the Supply Chain,” Excel Books

In evaluating the success of the supply chain, the links between the manufacturer and the retailer
have to function at a desired level. Even when the performance at earlier stages of the supply
chain is outstanding, this is not important - if the product is not available to support retail sales.
This is because the end customer is the only source of revenue for the supply chain and the
linkage is the ultimate test to the success of the supply chain.

The basic objective of Supply Chain Management is to maximize the supply chain profitability.
A more successful supply chain will, therefore, have higher profitability. The profitability of a
supply chain is the difference between what the customer pays for the final product and the costs
the supply chain expends in filling the customer’s request.

FMCG major Hindustan Lever has reduced its inventory from about 45 days to less than 5 days;
Mahindra & Mahindra has been able to reduce its inventory by 20-50 days, while in LG’s case, the
reduction has been around 30 days. These companies attribute a significant part of their success
to the way they manage the operations of their supply chain.

Caselet Supply Chain Management of Dabbawala

basically requires the coordination of information and activities from the

housewife (she supplies the tiffin and is considered as the supplier in the supply
chain context) to the householder (he receives the tiffin and is the client), trust between the
tiffin-wallahs (firms) and management of relationships (NMTBSCT).

ﬁ s the story of the semi-literate tiffin-wallahs shows, a world-class supply chain

How does this supply chain system work? The tiffin is filled with lunch at the client’s
kitchen by the housewife and kept outside the door of the residence at 8.25 a.m. At 8.30
a.m., the tiffin-wallah arrives, picks up the tiffin and moves on, knocking at the door only
if the tiffin is not seen. Under normal circumstances, there is no interaction with any
member of the client’s household. By 8:38 a.m. the tiffin is placed on the bicycle or pushcart
together with tiffins collected from other customers.

Contd...
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Bicycles and pushcarts drawn by individual tiffin-wallahs arrive from various collection
centres to the suburban railway station by 9:20 a.m. At the stations, the sorting operation
begins with tiffins sorted according to destinations and placed in cartages that are specific
to each destination. The cartages come in two standard sizes, accommodating 24 and 48
tiffins each. This is completed by 9:41 a.m., when the suburban train arrives. The cartages,
normally numbering 5-6, are loaded into the special compartment located next to the
driver’s cabin.

The train arrives at one of the major hubs by 10:21 a.m. The cartages are unloaded and
bundled with those arriving from other collection centres. They are resorted according to
destinations. By 11:05 a.m., the cartages are located into the suburban train for onward
journey to the final destination terminals. When the suburban train reaches the terminal
station, cartages are unloaded and tiffins are resorted, now according to specific delivery
routes.

By 12:10 p.m., the tiffins are placed in destination-specific cartages and hitched, typically
onto bicycles or pushcarts for delivery to individual clients and delivered at the doorstep
of the client’s workplace, at the latest by 12:30 p.m. The delivery process is reversed in the
afternoon. The empty tiffin is picked up between 1:15 p.m. and 2:00 p.m. for its return to
the client’s home early that evening (e.g. by 5:30 p.m.).

As will be apparent, the whole operation is a marvel of product movement (through co-
ordination, trust, multi-tasking and role changes) and perfect exchange of information
(through the coding system, rail timings, and knowledge of Mumbai’s geography) - this
is a perfect supply chain. The supply chain is about information use and it is about product
movement. There are three key areas of focus:

(@) Proper information use,
(b) Proper product movement, and
(c)  Proper relationship management.

Factors that assist in enhancing information use, relationships, or product movement,
help in improving and creating excellence in the supply chain.

Source: Upendra Kachru, (2010), “Exploring the Supply Chain,” Excel Books
Self Assessment

State whether the following statements are true or false:

1.  Members of the supply chain act as partners who are “linked” together through both
physical and information flows.

2. Logistic can be defined as the active management of supply chain activities to maximize
customer value and achieve a sustainable competitive advantage.

3. For any supply chain, there is only one source of revenue: the customer.

1.2 Generalised Supply Chain Model

The general concept of an integrated supply chain is typically illustrated by a line diagram that
links participating firms into a coordinated competitive unit. A conventional supply chain is
shown in Figure 1.4. It is a chain of firms that are involved in providing a product or service,
each firm performing its own functions that begins activities with a customer order and ends
when a satisfied customer has paid for his or her purchase. Generally, more than one player is

LOVELY PROFESSIONAL UNIVERSITY
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involved at each stage. A manufacturer may receive materials from several suppliers and then Notes
supply several distributors. Thus, most supply chains are actually networks.

Figure 1.4: The Supply Chain

o =y e I

5

Supplier Manufacturerl Distributorl Retailer Customerl
e——

Product/Services
Information
Finances

A A A ‘

vvVvYy

Source: Upendra Kachru, (2010), “Exploring the Supply Chain,” Excel Books

Though many stages are shown in the Figure 1.4, each stage need not be present in a supply
chain.

AN

Caution The number of stages included should meet the primary purpose for the existence
of the supply chain, i.e. is to satisfy customer needs.

It is in the process that the organization generates profits for itself. A typical supply chain may
involve a variety of stages. These supply chain stages include:

° Customers

° Retailers

° Wholesalers/Distributors

° Manufacturers

o Component/Raw material suppliers

In materials management, most participants performed as buyers and sellers independently of
other firms supplying to the buyer. Supply chain management differs in the sense that its efforts
involve individual firms taking steps to improve the flow of information with its suppliers and
reduce the variation in business processes and practices between the firms that form the supply
chain. In essence, the supply chain concept tries to make each participant in the chain more
efficient by coordinating their efforts towards a common goal.

A lot of interaction and trust between companies is required to make the supply chain work. In
that respect, it is significantly different from materials management.

Figure 1.5: Different Stages of a Supply Chain

The Chain

= _ [FGWhse] ™ [CustWhse]
"E-* G Wh Cust Whse | mip

Retail
et
SUPPLIER— CONSUMER

Source: Upendra Kachru (2010). “Exploring the Supply Chain”. Excel Books.
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Consider the supply chain shown in Figure 1.5. The component supplier after making the
component sends the material to the material warehouse. From the material warehouse, the
material goes to the manufacturer. After completion of manufacturing operations, the material
goes to the finished goods warehouse, where it is transferred to the customer warehouse on
receipt of an order. From the customer warehouse, the product moves to the retail outlet, from
where it is purchased by the customer.

This is basically what the philosophy of the supply chain management recognizes. Without the
retail store, the supplier does not make any profit and without the supplier, the retail store has
no business. In either case, the customer gets no value. But what does this mean in terms of the
supply chain?

Firstly, every product that reaches an end user represents the cumulative effort of multiple
organizations. And secondly, organizations have to pay attention to what is happening outside
their “four walls” and manage the entire chain of activities that ultimately delivers products to
the final customer in order to maximize profits. This means that the supply chain philosophy
extends the concept of partnerships into a set of beliefs that each firm in the supply chain directly
and indirectly affects the performance of all the other supply chain members. It also affects the
ultimate, overall channel performance.

This philosophy recognizes that the purpose of supply chain management is to improve customer
value and satisfaction. It directs supply chain members to focus on developing innovative
solutions to create unique, individualized sources of customer value.

l?

Did u know? The ultimate objective of Supply Chain Management (SCM) translates into a
philosophy which has the following characteristics:

° Systems approach to viewing the channel as a whole, and to managing the total flow
of goods inventory from the supplier to the ultimate customer,

° Strategic orientation towards cooperative efforts to synchronize and converge intra-
firm and inter-firm operational and strategic capabilities into a unified whole, and

° Customer focus to create unique and individualized sources of customer value,
leading to customer satisfaction.

SCM philosophy drives supply chain members to have a customer orientation. To do this
successfully, you need to synchronize the intra-firm and inter-firm operational and strategic
capabilities into a unified, compelling marketplace force. Therefore, the SCM philosophy suggests
the boundaries of SCM include not only logistics, but also all other functions within a firm and
within a supply chain to create customer value and satisfaction.

This follows directly from Forrester’s early concepts. Forrester recognized the integrated nature
of organizational relationships and argued that these influence the performance of different
functions. He said, “Managements need to understand better the inter-relationships between
separate company functions and between the company and its markets and its industry”. The
‘Forrester Effect’ illustrates the phenomenon that he described. It shows the influence of order
information flow on production and distribution performance for each supply chain member,
as well as the entire supply chain system.

In adopting a supply chain management philosophy, firms must establish management practices
that permit them to act or behave consistently with this philosophy. There are a number of
activities that are necessary to implement an SCM philosophy successfully. In adopting a supply
chain management philosophy, firms must establish management practices that permit them to
act or behave consistently with the philosophy. Previous research has suggested various activities
necessary to implement an SCM philosophy successfully.

LOVELY PROFESSIONAL UNIVERSITY
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The primary SCM activities are: Notes

Integrated behaviour and integration of processes

2. Mutually sharing information
3. Mutually sharing channel risks and rewards
4. Co-operation

Goal-sharing and partnership

To be fully effective in today’s competitive environment, firms must exhibit integrated behaviour
with the supply chain partners, such as suppliers, carriers, and manufacturers, to dynamically
respond to the needs of the end customer. Customer Relationship Management (CRM) and
Demand Planning have given today’s businesses better tools for managing and integrating
customers’ demands across a company’s entire value chain. These tools, coupled with proven
business strategies and processes, produce a uniform picture of demand that can then integrate
the behaviour and drive all subsequent planning and operations helping in the integration of
processes. The end result is an agile organization, capable of rapidly recognizing and responding
to changes in the market.

Integrated behaviour and integration of processes leads to information sharing. Information
sharing is the willingness to make strategic and tactical data available to other members of the
supply chain. Open sharing of information such as inventory levels, forecasts, sales promotion
strategies, and marketing strategies reduces the uncertainty between supply partners and results
in enhanced performance.

Effective SCM also requires supply chain partners mutually sharing channel risks and rewards
that yield a competitive advantage.

|

Notes Risk and reward sharing should happen over the long-term.

According to many experts, for long-term focus and cooperation among the supply chain
members, risk and reward sharing is extremely important. Risk and reward sharing is a very,
very difficult task. Though conceptually, it is possible, but no organization likes to forego its
revenues and profits, and it becomes very difficult unless you can sell the benefits to the
organization.

Co-operation among the channel members is required for effective SCM. Co-operation starts
with joint planning and ends with joint control activities to evaluate performance of the supply
chain members. It happens at several management levels involving cross-functional coordination
across the channel members.

Getting people to co-operate is the most difficult part of supply chain management, even when
it may produce superior mutual outcomes. People are generally concerned about them and
would like to promote their individual parochial objectives and co-operation limits the freedom
of firms to act in their own interest when performing similar or complementary activities.

A supply chain succeeds if all the members of the supply chain have the same goal and the same
focus on serving customers. Establishing the same goal and the same focus among supply chain
members means that they are working towards a form of policy integration. Most organizations
go through four stages of policy integration:

Stage 1: Itrepresents the base line case. At this point, the supply chain is a function of fragmented
operations within the individual company. It is based on traditional concepts and characterized
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by staged inventories, independent and incompatible control systems and procedures, and
functional segregation.

Stage 2: It is the start of internal integration. It begins with a focus on cost reduction rather than
performance improvement. It is characterized by an emphasis on internal trade-offs and reactive
customer service.

Stage 3: The firm attains internal corporate integration. It is characterized by full visibility of
purchasing through distribution, medium-term planning, tactical focus, emphasis on efficiency,
extended use of electronics support for linkages, and a continued reactive approach to customers.

Stage 4: It has a strategic focus. The organization achieves supply chain integration by extending
the scope of integration outside the company to embrace suppliers and customers.

All firms go through these four stages. Ultimately, policy integration is made possible by the
supply chain members trying to create compatible cultures and management techniques.
Collaboration takes place when two or more independent companies work jointly to plan and
execute supply chain operations with greater success than when they are acting in isolation. This
is not easy and requires a sustained effort through cross-functional teams, in-plant supplier
personnel, and third party service providers.

Firms that have reached Stage 4 proceed to build-up a series of partnerships. Successful
partnerships aim to integrate supply chain policy to avoid redundancy and overlap, while
seeking a level of cooperation that allows participants to be more effective at lower cost levels.
The organization should select a small number of partners to facilitate increased cooperation.
You have an effective SCM when these partners build and maintain long-term relationships
where the relationship time horizon extends beyond the life of the contract - perhaps indefinitely.

Supply Chain Management extends the supply chain philosophy across all members of the
chain. By integrating behaviour and processes, sharing information, planning in collaboration
with each other, sharing the risks and rewards, co-operation, goal sharing and partnerships, the
operations in the supply chain can be streamlined and the profitability of all members in the
chain improved.

' Example: Dell and Wal-Mart have been the pioneers in this concept of Supply Chain
Management.

They reflect some of the most successful examples of effective supply chain management. What
is interesting is that they have created world-class supply chains by tackling the ‘Forrester
Effect’ from different ends. Dell has been a pioneer in the build-to-order (‘pull’) cycle i.e. reducing
forecasting based demand uncertainty, and Wal-Mart has been a pioneer in the use of information
flow to reduce demand uncertainty.

Dell Computers builds-to-order, i.e. a customer order initiates manufacturing at Dell. Dell does
not have retailers, wholesalers, or distributors in its supply chain. While other computer
companies must stock a month of inventory, Dell carries only a few days worth of stock. It plans
orders and signals suppliers every two hours, which enables it to manufacture and deliver
exactly what its customers want. In fact, many of the components are delivered to Dell within a
few hours of assembly and shipped to the customer.

The success of Wal-Mart is drawn from new technologies combined with new ways of doing
business. It has used the power of information flow to create a global supply chain designed
down to the last atom of efficiency. Automated replenishment and the smooth functioning of
the Wal-Mart supply chain depend on reliable connectivity between the stores, the centralized
database, and the distribution centres. The Wal-Mart network connects more than 2,400 stores,
100 distribution centres worldwide, and 950,000 Wal-Mart associates.

LOVELY PROFESSIONAL UNIVERSITY
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The success of supply chains is based on their ability to deliver superior cost, quality, delivery, Notes
and technological performance. These, along with the process linkages between the participants,
are critically important factors to make for a successful supply chain.

Finally, it is necessary to appreciate that in order to operate a supply chain successfully, you
need to clearly understand intra-organizational and inter-organizational supply chain processes.
Where organizations do not keep this in view or take too much time to evolve inter-
organizational processes, it generally becomes too late for the supply chain to succeed. There
are more failures in SCM than there are successes.

SCM is involved with integrating three key flows, between the different stages, across the
boundaries of the companies:

o Product/Materials: This is the most obvious and visible part of the supply chain. Physically,
the flow manifests itself in the form of goods and services. This is also called the “value
flow’. Goods and service flows follow a similar sequence.

Example: Goods flows constitute raw materials (including material being transported),
work in process, finished goods, and spares, and reverse flows due to returns, rework or recycling
of the goods. The vendor side of these flows is called “upstream” and the flows towards the
customer are referred to as ‘“downstream’.

o Flow of information: Information flows allow the various supply chain partners to
coordinate their long-term plans, and to control the day-to-day flow of goods and material
to the supply chain. It consists of flows both from vendor to the customer and from the
customer to the vendor. The downstream flow of information has important components
like capacity estimates for plans, stocks available, dispatch advices, stock transfer notes,
quality assurance reports, warranties, etc. The upstream components of information flow
are inputs for forecasts, marketing plans, dispatch plans, production plans and procurement
quantities and timing, orders from customers and dealers, quality feedback, and warranties.

o Funds: This is the commercial part of the supply chain, and runs counter to the direction of
the value flow. It reflects the money paid with respect to the transfer of title and/or service
delivery in the supply chain. Other features of cash flow are credit periods/advances for
payments from customers/dealers, and to vendors. The cash flow determines how the
value flow is financed by the various actors in the supply chain.

Self Assessment

Fill in the blanks:

4. In .o most participants performed as buyers and sellers independently of
other firms supplying to the buyer.

5. SCM philosophy drives supply chain members to havea ........................ orientation.

6.  Effective SCM also requires supply chain partners mutually sharing channel risks and
rewards that yielda .........................

1.3 Value Chain

Within a typical enterprise the three areas, physical distribution, manufacturing support, and
procurement overlap to provide integrated management of materials, semi-finished components,
and products moving between locations, supply sources, and customers of the enterprise. Viewing
each as an integral part of the overall value-adding process creates an opportunity to capitalize
on the unique attributes of each while facilitating the overall process.
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Notes

The product/material flow in a supply chain is concerned with the procurement, movement and
storage of materials and finished products. For a large manufacturer, these operations may
consist of thousands of components, raw materials and parts and their movements, which
ultimately culminate in the delivery of products to an industrial user, retailer, wholesaler,
dealer, or other customer.

(’

Did u know? For a large retailer, supply chain operations may commence with the
procurement of products from the manufacturer and may terminate with consumer pickup
or delivery of the product.

One of the key features of modern industrial system is that organisations use specialist services,
incorporate proprietary items into products, and develop ancillaries to support their product
and services. Very rarely does a single company perform all activities from product design,
production of components, and final assembly to delivery to the final user by itself. There is
usually specialization of role and a number of organisations are involved in the creation of the
final product. Therefore, all the organizations connected with delivering the product or s ervices
to the final consumer are elements of a value chain system of the supply chain. Figure 1.6
extends the concept of the value chain from a single enterprise to a supply chain.

Figure 1.6: The SCM Value Chain System

Supplier Channel Customer
Value Chains Value Chains Value Chains

Organizations
Value Chain

Source: Upendra Kachru, (2010), “Exploring the Supply Chain,” Excel Books

The value a supply chain generates is the difference between what the final product is worth to
the customer and the effort the supply chain expends in filling the customer’s request. Therefore,
the profitability of the supply chain is based on the flows between and among stages in a supply
chain, unlike the traditional measure of organizational success in terms of the profits at an
individual stage. The final price of the goods should be such that it covers all of the costs
involved, with a profit share for each participant in the chain.

Within the whole value system, there is only a certain value of profit margin available. This is
the difference of the final price the customer pays and the sum of all costs incurred with the
production and delivery of the product/service (e.g. raw material, energy etc.). The structure of
the value system will determine, to a large extent, how this margin is distributed between the
various elements of the value system.
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% Notes
' Example: Suppliers, producers, distributors, customers, and others.

Each member of the value chain will use its standing in the value chain, market position and
negotiating power to get a higher proportion of this margin. A successful value chain is developed
when each member of the value chain believes that it obtains value from the relationship. The
ability of an organization to influence the performance of other organizations in the value chain
is often a core capability and a source of competitive advantage. Many organizations have
special functions that are involved in ancillary development, dealer and distributor training,
etc.

In looking at the strategic capability of an organisation, it is not sufficient to look inside the
organisation. We must look into the interconnections. Much of the value creation will occur in
the supply and distribution chain. Any analysis of the strategic capability has to be viewed from
a holistic view that includes the entire value chain.

'E Example: An analysis into the value chain may show that some of these interconnections
will be critical to the competitive advantage of the organisation; some can perhaps have
substitutes; others can be eliminated.

Hence, value chain analysis should cover the whole value system in which the organization
operates. A value chain is one of the most common sources of increasing the technological
competence of organisations. Knowledge is spread between members in the value chain through
the process of diffusion. This results in adding competencies both to the provider and receiver of
the knowledge. The traditional structure of the Japanese industry is illustrative of this. Units
attached to the mother unit cooperated with each other to improve their efficiency, teach each
other and learn from each other new and better ways of accomplishing their tasks, and help each
other to reduce their costs. In doing so, they are able to achieve a higher total margin to the
benefit of all of the members in the system.

1.3.1 Value Chain Analysis

Value chain analysis is not a very difficult exercise conceptually. However, depending on the
nature of the product, the linkages, the primary processes involved, etc. it is often an exercise
that can be quite complex and requires a large amount of information and data processing
capacity for the analysis. However, many of the concepts of breaking up functions into activities
and attributing costs to them are now a standard cost accounting practice which makes the
process easier. Once the basic information has been collected and the linkages established, it
becomes a routine exercise. A typical value chain analysis can be performed in the following
steps:

1.  Analysis of own value chain - identify the primary and support activities. Each of these
activity categories needs to be broken up into its basic components and costs are allocated
to every single activity component.

2. Analysis of customers value chains - examine how does our product fit into the value
chain of the customer.

3. Identify activities that differentiate the firm and the potential cost advantages in comparison
with competitors.

4. Identify potential value added for the customer - how can our product add value to the
customers value chain (e.g. lower costs or higher performance) - where does the customer
see such potential?

5. The final step is to identify those activities that provide a differential advantage compared
to competitors. These are the competencies or the core competencies of the organization.
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Notes

A strong and supportive value chain works like the traditional Japanese system, where members
of the chain look at the benefits that accrue to the entire value chain. Such cooperation is possible
and often seen in such value chains, e.g. increasing productivity, reducing stocks at different
levels, or process improvements etc., are undertaken by members of the value chain and the
advantages that accrue benefit all members of the value chain.

Self Assessment

Fill in the blanks:

7. The............... flow in a supply chain is concerned with the procurement, movement
and storage of materials and finished products.

8. Withinthewhole........................ , there is only a certain value of profit margin available.

9. A .l is one of the most common sources of increasing the technological
competence of organisations.

1.4 Supply Chain Effectiveness

The effectiveness and value of the supply chain is determined by its ability to align with its
partners, whether they are service providers, employees, suppliers or distributors. The processes
and systems have to be set to common business goals. It includes the business activity analyses
that allow you to optimize processes, both strategic and operational. Supply chain effectiveness
is determined by some identified management traits that set them apart from others. These
traits include the following:

1.4.1 Strategy

It starts with strategy. Firms with best supply chains have a corporate strategy that drives
planning, tactical design, milestones and other steps in strategy development and
implementation. The supply chain organization builds on and around this. The supply chain
management strategy should enable firms to plan tactical operations and to prioritize suppliers,
customers and products.

Strategy sets the platform for supply chain execution if the supply chain members understand
the process crosses their company and extends beyond the company. The strategy has to be
about the flow of products and information, which stretches from suppliers through to store
shelves or to customer warehouses. If the company’s strategy means a significant shift in markets,
products or customers, then the supply chain must change.

|

Notes There is no such thing as “one” supply chain management approach and one-size
supply chain does not fit all.

The strategy is long-term and has a growth focus. The strategy must be dynamic, and must take
into account the resistance to change that can happen within companies. That means the supply
chain strategy must be a facilitator of change, be agile and able to recognize, incorporate and
adapt to drive toward the changes required.

1.4.2 Metrics

Results matter, but the right measures matter more. Performance management often gets lost in
the maze of supply chain initiatives. There are many new initiatives firms are taking in SCM:
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Radio Frequency Identification (RFID), Six-sigma Quality, Lean Manufacturing, Outsourcing, Notes
Vendor-managed Inventory (VMI), Collaborative Planning, Forecasting and Replenishment

(CPFR), Spend Management and Regulatory Compliance. All these initiatives promise to improve

the speed of transactions, streamline processes, optimize throughput and minimize risk. But the

effectiveness of these initiatives should also be evaluated as they relate in overall performance

goals.

Financial measures are poor ways to evaluate, direct and manage supply chains. The key
performance indicators are orders (if it is delivered complete, on time and accurate), lead-times,
reliability, inventory levels, potential out of stock conditions and logistics costs. The metrics for
these have to be got right.

1.4.3 Technology

Technology is a process enabler. Corporations invested trillions of dollars over the past two
decades in supply chain management software and systems. Historically, however, their focus
has been on improving transaction processing, streamlining processes and optimizing
throughput - in short, on improving efficiency. Few firms, if any, have applied resources to
supply chain effectiveness and the ability to plan strategically and detect exceptions before they
become expensive problems.

AN

Caution Without a strong process, many of the benefits of technology are lost or lessened.

Technology is vital for supply chain execution to provide event management, exception
management, complete supply chain visibility from purchase orders to delivery orders, and as
a tool for collaboration.

1.4.4 Supplier Performance

Supply chain success depends on supplier performance. Supplier performance, or the lack of, can
create havoc on revenue, inventory and profitability. Companies and their supply chains must
control suppliers, and gain insight into operational issues through interactions by identifying
root causes and understanding the impacts of various actions. It is critical to align performance
with demand planning. They should not let suppliers control their business as it will lead to
much variability in performance.

1.4.5 Integration and Collaboration

The supply chain process requires integration throughout the organization and beyond with
suppliers and customers Operations managers often make decisions about demand, supply,
manufacturing, fulfilment and distribution without clearly understanding the impacts of these
decisions on performance targets. This may result in gaps and blind spots in the supply chain
that can significantly hinder results. Collaboration with key supply chain participants is important
to provide additional focus and resources to the total supply chain.

1.4.6 Risk Mitigation

A supply chain is effective if the entire supply chain can be assessed to identify critical areas,
including suppliers, logistics service providers, ports and other potential risks that could disrupt
the company’s supply chain and corrective action taken.

All this factors are critical for supply chain effectiveness. The supply chain, in the ultimate
analysis, has to have agility and responsiveness to better adjust to changing market conditions
and, to some degree, to control those forces.
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Self Assessment

Fill in the blanks:

10, sets the platform for supply chain execution if the supply chain members
understand the process crosses their company and extends beyond the company.

11. Supplier performance, or the lack of, can create havoc on revenue, inventory and

12. It is critical to align ........................ with demand planning.

1.5 Financial Sophistication

Few managers question the benefits of applying the time-based strategies to supply chain
operations. However, a valid question is, How fast is fast enough? Speed simply for the sake of
being fast has little, if any, enduring value. The answer concerning how much speed is desirable
is found in the financial impact. The process of creating value dictates that faster, more flexible,
and more precise ways of servicing customers are justified as long as they can be provided at
competitive prices. A third force driving competitive supply chain strategy is the ability to
manage in a timelier manner to achieve financially attractive working arrangements.

The financial benefits of timely response are straightforward. Fast delivery translates to less
inventory and reduced need for distribution facilities. Faster to customers means less working
capital is required to support supply chain operations. Three aspects of financial sophistication
are cash-to-cash conversion, dwell time minimization, and cash spin.

1.5.1 Cash-to-Cash Conversion

The time required to convert raw material or inventory purchases into sales revenue is referred
to as cash-to-cash conversion. Cash conversion is generally related to inventory turn: The higher
the inventory turn, the quicker the cash conversion. A goal of supply chain design is to reduce
and control order receipt-to-delivery time in an effort to accelerate inventory turns.

In traditional business arrangements, benefits related to cash-to-cash conversion have typically
been enjoyed at the expense of business partners. Given typical purchase discounts and invoicing
practices, it is operationally possible for arms to rapidly sell merchandise and still qualify for
prompt payment discounts.

Example: Terms of sale offering a 2 percent discount net 10-day payment (2% no 10)
means that a prompt payment discount is earned if the invoice is paid within 10 days from time
of delivery. Thus, if the invoice is $1000, a payment made within 10 days will earn a $20 discount.
If the firm sells the product for cash before the invoice payment date, it, in effect, enjoys free
inventory and may even earn interest by investing cash while awaiting the payment date.

In response-based systems, cash-to-cash conversion benefits can be shared by managing inventory
transfer velocity across the supply chain. This ability to manage inventory velocity from origin
to final destination has the potential to achieve greater efficiencies than attainable by a single
firm. Coordinated operations may require that a designated firm in the supply chain serve as
the principal inventory stocking location.

Such practice means that risk and benefits related to inventory need to be shared by participating
firms. To facilitate such arrangements, supply chain members often replace the discounts with
dead net pricing. Dead net pricing means that all discounts and allowances are factored in the
selling price. Thus, incentives for timely payment are replaced by specific performance
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commitments at a specified net price. Invoice payment, based on negotiated net price is completed Notes
upon verification of physical receipt. Such payment is typically in the form of Electronic Funds

Transfer (EFT), thereby streamlining both the flow of physical goods and cash among supply

chain partners. Managing supply chain logistics as a continuous synchronized process also

serves to reduce dwell time.

1.5.2 Dwell Time Minimization

Traditional distribution arrangements typically involve independent business units loosely
linked together on a transaction-to-transaction basis. A transaction view of traditional business
operations results in a series of independent transactions buffered by inventory. In contrast, a
supply chain has the potential to function as a synchronized series of interdependent business
units. At the heart of supply chain operating leverage is the willingness to transfer inventory on
an as-needed basis, taking advantage of as much collaboration and information as possible.
Such collaboration and information can be focused on maintaining the continued flow and
velocity of inventory moving throughout the supply chain. The potential of such synchronization
is a key benefit of supply chain connectivity. A significant measure of supply chain productivity
is dwell time.

Dwell time is the ratio of time that an asset sits idle to the time required to satisfy its designated
supply chain mission.

'i Example: Dwell time would be the ratio of the time a unit of inventory is in storage to
the time that it is moving or otherwise contributing to achieving a supply chain’s objectives.

To reduce dwell time, firms collaborating in a supply chain need to be willing to eliminate
duplicate and non-value-adding work.

' Example: If three different terms perform identical processes as a product flows along a
supply chain, dwell times will accumulate.

Designating a specific firm to perform and be accountable for the value-added work can serve to
reduce overall dwell. Likewise, timely arrival and continuous inventory flow between supply
chain partners reduce dwell. When a product flows from a supplier through a retailer’s cross
dock sortation process without coming to rest or being diverted to warehouse storage, dwell
time is minimized. A collateral benefit of reducing dwell time and the associated logistics cost
is the ability to reduce investment in inventory and related assets.

1.5.3 Cash Spin

A popular term for describing the potential benefits of reducing assets across a supply chain is
cash spin, sometimes referred to as free cash spin. The concept is to reduce overall assets committed
to supply chain performance. Thus, a dollar of inventory or the rent of a warehouse, if eliminated
by a reengineered supply chain arrangement, represents cash available for redeployment. Such
free capital can be reinvested in projects that might otherwise have been considered too risky.
Naturally, cash spin opportunity is not unique to the supply chain. The potential to spin cash
applies to all areas of a firm. What makes the potential of supply chain cash spin so attractive is
the opportunity to collaborate between firms. The benefits flowing from fast cash-to-cash
conversion, reduced dwell time, and cash spin combine to increase the financial attractiveness of
effective collaboration. Another major force driving expansion of supply chain management is
the growing involvement of most firms in international operations. Expanded global business
is a result of two significant opportunities: market expansion and operating efficiency.
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Self Assessment

State whether the following statements are true or false:

13.  The time required to convert raw material or inventory purchases into sales revenue is
referred to as cash-to-cash conversion.

14. Dead net pricing means that all discounts and allowances are factored in the selling price.
15. A transaction view of traditional business operations results in a series of independent

transactions buffered by inventory.

1.6 Logistics in 21st Century

The changing business strategies in the 21st century drive the logistics management in enterprises.
Implementation of relationship logistics model in the process of logistics management provide
enterprises speed, flexibility and efficiency in their logistics functions.

In 21st century digital technologies enable the development of new economic models. Gradual
reduction in the production costs effects demand and supply equilibrium. Reduction in costs
leads to increase in supply. In this case, new marketing and distribution methods are required to
meet the demand. As a result of successful logistics management faster flow of goods and
services is achieved. In economies based on digital technologies payment systems are transferred
to the electronic environment. It is possible to reach millions of people at the same time in the
digital environment. Development of digital economy enables faster and more efficient sharing
of information and thus the quality of logistics process improves.

A\

Caution In digital environment it is ensured for all units of corporation to operate over a
database system together with the suppliers and distribution channels.

New developments in internet area influence the market structure, consumption choices and
competition in business world. As the organization structures of corporations get more simplified
their logistics systems become elastic and quicker. The organization structures operating at
7 days 24 hours are becoming widespread. Markets now are more global and personal. Since
customers are more informed about the developments, they desire to buy higher quality at a
lower price. In digital environment everything is carried out “just in time”. “Just in time”
advertisement, “just in time” communication, and “just in time” delivery are becoming everyday
concepts used by the marketing managers. Somewhat digital technologies mean reaching millions
of people at the same time. So, as a result of the increasing importance of customers, corporations
concentrate on the customer oriented marketing concept.

1.6.1 Information Technology and Logistics Management in 21st Century

Developing digital technology has enabled the boundaries to be removed in the world trade
and increased competition has brought about the necessity of delivery of right product to the
customer at the right time, at best price and with minimum cost. Distribution and logistics have
been conceived as much important as the high quality standards of the product. It has been
accepted that the way of providing the most appropriate and quickest distribution that takes a
product from its production line and delivers it to the customer’s shelf is as much important as
producing that product. Corporations have discovered the logistics as the most effective
competitive element in the conditions of the increased competition.
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Tl Notes

Notes Logistics should be fundamentally taken into account regardless of the high quality
of the product.

In the digital marketing concept of 21 century logistics quality can outweigh the product itself
in the competition among corporations. Now producer corporations give the same weight to
the quick and effective realization of logistics services as the product and new production
techniques. In the scope of logistics management, starting point of the physical distribution
subsystem must be the customers” orders. Compared to traditional marketing activities in
processes such as obtaining the orders, evaluating and classifying them, logistics information
systems enhance the productivity of logistics activities and offer timesaving advantage. The cost
of reaching a larger body of customers in logistics system is significantly lower than the other
traditional ways by using the customer basis formed for the future marketing activities. Orders
when obtained through the order forms in the internet web sites filled in by the customer’s leads
to the sales process mainly to be carried out in internet medium. During this process, a new
distribution strategy must be developed instead of a distribution structure in a traditional
purchasing process that will enable to reach a very large consumer body simultaneously and
will include new mediator types.

A\

Caution It should meet the needs of customers by an efficient and effective physical
distribution subsystem.

New logistics systems have lower cost and work faster than the traditional systems in the flow
of the larger scale orders to the buyers through the logistics information technologies. In
compliance with this, putting the enterprises’ information as buyer order into the physical
distribution actions compatible with the buyer demand will be a factor providing competitive
advantage among enterprises.

=7|

Notes Tt shouldn't be disregarded that the establishment of healthy and long-term relations
with consumers is dependent on the fulfilment of buyer orders perfectly and on-time.

Development of appropriate and optimum transportation system and determining of
transportation tools in this system considering the competitive advantages they offer is the
other point that should be emphasized when the information technologies is used in logistics
management.

Nevertheless, the enterprises which should establish a technological balance among the raw
material resources, inventories, sales and production could obtain optimum stock level by
taking the costs, demand, product features and competition conditions into account in the stage
of inventory planning according to the quantity and variety. Warehousing is another area
thought as one of the logistics actions starting point. This should be implemented in harmony
with the high-tech distribution processes related to the storage of goods inside and outside of
the enterprise by using the computer communication systems. While preparing the warehousing
policy and strategies, the selection process of storage place which combines new technologies
and the firm infrastructure in e-business environment should be planned to have minimum cost
and maximum efficiency to create competitive advantage against the competitors.
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2
Task  Compare the concept of a modern supply chain with more traditional distribution
channels. Be specific regarding similarities and differences.

Self Assessment

Fill in the blanks:
16. Reduction in costs leads to increase in .........................

17. Inthe........................ concept of 21st century logistics quality can outweigh the product
itself in the competition among corporations.

18, is another area thought as one of the logistics actions starting point.

Case Sudy  Strengthening the Supply Chain: A Case of
Delta-Sigma Pvt. Limited

Vibratory Compactors at Noida, near New Delhi in the year 1985-86. They started

manufacturing Backhoe loaders in the year 1985 in the technical collaboration
with PI-Sigma of U.K. They introduced another product Vibratory Compactor in the year
1992. On October 1, 1999, Delta made collaboration with the Sigma Corporation of U.K.
and the company was renamed as DELTA-SIGMA Pvt. Limited. Sigma was world’s largest
manufacturer of Backhoe Loaders with more than 29% share worldwide and had
manufacturing plants in U.A.E., UK., France, Germany, Brazil, and Japan etc. and had
headquarters in Tokyo, Japan. Sigma sold its products in 170 countries through a network
of approximately 6200 independent dealers. The factory was established in a lush green
environment, well laid out and spread over the area around 45 acres. It had its own
machine shop equipped with the CNC Machines, Fabrication Shop, Assembly Shop and
Paint Shop. A team of 220 persons were working in various departments. The company
was manufacturing various models of Backhoe loaders and Compactors. Backhoe loaders
were earthmoving machines used for loading, grading, ditch cleaning, trenching,
backfilling, while Vibratory compactors (Rollers) were used basically in road construction,
irrigation work, land developments and bridges. DELTA-SIGMA Pvt. Ltd. manufactured
three types of road Vibratory Compactors of 12, 8 and 3-ton capacity. These Vibrators
required 160, 180, 140 man-hours respectively. The strength of the Vibratory Compactors
manufacturing shop was 20 employees. On an average, a workman worked 26 days a
month and 8 hours in a shift. The market requirement of all the three types of Vibratory
Compactors varied from 10 to 35 machines per month. But, with the existing capacity,
only 26 Vibrators could be made per month. Peak requirement for the product existed
during January to April. As the cost of machine was very high and certain parts like, Tyres,
Batteries were to be delivered fresh to the customers, hence keeping inventories for more
than a month was not feasible.

D elta Group of Industries had set up their plant to produce Backhoe Loaders and

Quality Policy

DELTA-SIGMA operated in a highly competitive environment, where quality was of
prime importance. Since, the company was in a service-oriented industrial sector, the
Contd...
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quality objectives were laid down by the top management covering all the departmental Notes
functions and were updated every year. These objectives were clearly measurable in
terms of performance, which facilitated an effective and efficient review by management.
The effectiveness of the quality policy and objectives were discussed in every management
review meeting to facilitate continuous improvement, promoting commitment to quality
and achievement of objectives. Simultaneously, DELTA-SIGMA had appointed selling
agents for marketing its products to encash the brand image of DELTA group. They would
interact with customers, finalize orders and obtain the orders in the name of DELTA-
SIGMA. DELTA would provide after-sales and product support. DELTA-SIGMA would
provide spare parts to the customers through DELTA and/or their dealers. The company
mostly focused on the satisfaction and expectations of the present and potential customers.
In order to satisfy the customers, management had taken some initiatives such as
understanding customer requirements, determination of key product characteristics,
identifying and assessing competition in the market. Various documented procedures
were established and implemented in the organization to assess the customer needs and
satisfaction.

Automation

Right from the beginning, the company focused on computerization of various activities
and covered functions like, Engineering, Purchase, Stores, Issue, WIP, Bill Passing,
Attendance, etc. They installed in-house designed FoxPro based software. In 1999, a major
up-gradation in terms of latest Client/Server technology and Satellite communication
with other DELTA works/ offices and inter-departmental communication had been done.
They also Installed Enterprise Resource Planning (ERP) system. Initially, the company
had faced lots of resistance from the employees during implementation of ERP. Data
feeding and understanding the new system was quite a difficult task. But, conducting
training programs for the employees of all the departments and at each level, motivating
the employees and explaining the advantages of the new system, organization had
succeeded and most of the departments had been connected through ERP. Since 2001, latest
ERP system - SAP was controlling the company’s day to day operations in Product Planning
(PP), Materials Management (MM), Quality Management (QM), Production Management
(PM), Financial (FI), and Sales and Distribution (SD) modules. IT department activities
were outsourced to DELTA technologies. Computer-based various fabrication-related
activities like, robotic welding; CNC gas and laser cutting machines etc. had been started.
Painting line with conveyors had been installed for shot blasting, priming and painting of
components. The company had its own standard room equipped with latest inspection
measuring and testing equipment and their calibration facilities.

Restructuring

Till 2001, the company was working on the concept of departments and had three separate
departments for purchase, quality control and production. In the year 2001, the company
underwent restructuring and made two separate divisions for Backhoe loaders and
Compactors. These departments were supposed to look after purchasing, quality control
as well as production of their line. Charge of Compactor Division was given to Ramesh
Sharma, who was previously the head of quality control department. Sharma was allotted
a new team of people picked up from various departments. But, he had an edge since he
had good rapport with some of the workmen who had already worked with him in other
departments. Sharma was assigned the responsibility of increasing the production by 45%
with the existing capacity, staff and infrastructure. New responsibilities of Sharma were
purchase of parts, subassemblies, chassis manufacturing, and sub-assembly of outsourced
components, quality testing and delivery of products. To improve productivity, Sharma
formed PSGs (Problem Solving Groups) and involved middle level managers, supervisors

Contd...
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and workmen. The PSGs maintained problems record register and recorded 126 problems
in the first month itself. Sharma identified some problem areas such as rework, storage
and handling damages, shortage of components and workmen sitting idle.

He found that 65% of the problems were due to inferior quality of components supplied
by the vendors. Sharma surveyed the vendor’s production units to check whether proper
testing was done at the suppliers’ site or not. Surprisingly, he found that the quality
testing system (inspection tools) of vendor’s was not at par with the desired standards. To
rectify this problem, the company designed certain customized calibrated gauges and
distributed to the vendors and also organized awareness camps at the plant and
demonstrated methods of quality check. To avoid storage and handling damages and
wastage time, DELTA-SIGMA provided customized racks and bins to the vendors for
specific components. Vendors started supplying the finished components in these racks to
the company and racks were moved directly to the shop floor, which reduced loading and
unloading time dramatically. The empty racks were sent back to vendors. Sharma also
explored the vendors who could supply complete subassembly to the company. This
would minimize the problem of rework as well as shortage of component. In case of
sudden purchase orders from the SIGMA-DELTA, many a time’s vendors had shown their
inability to supply the components on time. More vendors were explored. Some items
were being procured from Bangalore and it took around 48 hours to deliver the components
and they were suggested to identify warehouses near the plant to reduce the lead-time.

In order to minimize the workman sitting idle time, work-study was conducted. It was
found that improper movement of overhead cranes in assembly lines and shortage of
components were the major reasons. For optimum movement of cranes an amendment
was done to the layout. To identify the critical assembly points, PERT/CPM analysis was
also done. Workers were segregated on the basis of their specialization. Skilled workers
were given responsibility in each sub-assembly on the basis of their primary and secondary
specialization. Soon it was found that limitations of manual production scheduling were
being eliminated and ERP facilitated overcoming the irregularities of placing an order.
The assembly shop productivity was improved by 30%, rework was reduced from 9.6 to
2.1% and process capability was maintained above 1.33. Sharma was quite satisfied with
the output and was wondering what else should be done for future.

Questions

1.  Comment on the merging of the three departments like Purchase, Quality Inspection
and Production.

2. Did the organization take right steps towards implementing ERP System?

3. If you were in Sharma’s place, what other strategies you would have adopted to
cope up with the fluctuating demands and strengthening the supply chain?

Source: Upendra Kachru, (2010), “Exploring the Supply Chain,” Excel Books

1.7 Summary

‘Supply Chain Management’ can be defined as the active management of supply chain
activities to maximize customer value and achieve a sustainable competitive advantage.

Members of the supply chain act as partners who are “linked” together through both
physical and information flows.

The general concept of an integrated supply chain is typically illustrated by a line diagram
that links participating firms into a coordinated competitive unit.
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° SCM philosophy drives supply chain members to have a customer orientation. Notes

° Within a typical enterprise the three areas, physical distribution, manufacturing support,
and procurement overlap to provide integrated management of materials, semi-finished
components, and products moving between locations, supply sources, and customers of
the enterprise.

° The effectiveness and value of the supply chain is determined by its ability to align
with its partners, whether they are service providers, employees, suppliers or
distributors.

° Few managers question the benefits of applying the time-based strategies to supply chain

operations. However, a valid question is, How fast is fast enough? Speed simply for the
sake of being fast has little, if any, enduring value.

° Traditional distribution arrangements typically involve independent business units loosely
linked together on a transaction-to-transaction basis.

° A popular term for describing the potential benefits of reducing assets across a supply
chain is cash spin, sometimes referred to as free cash spin.

° In 21st century digital technologies enable the development of new economic models.
Gradual reduction in the production costs effects demand and supply equilibrium.
Reduction in costs leads to increase in supply.

1.8 Keywords

Cash-to-Cash Conversion: The time required to convert raw material or inventory purchases
into sales revenue is referred to as cash-to-cash conversion.

Collaborative Planning, Forecasting and Replenishment (CPFR): CPFR a trademark of the
Voluntary Inter-industry Commerce Standards (VICS) Association, is a concept that aims to
enhance supply chain integration by supporting and assisting joint practices.

Flow of Information: Information flows allow the various supply chain partners to coordinate
their long-term plans, and to control the day-to-day flow of goods and material to the supply
chain.

Funds: This is the commercial part of the supply chain, and runs counter to the direction of the
value flow.

Supply Chain Management (SCM): Supply chain management (SCM) is the management of a
network of interconnected businesses involved in the provision of product and service packages
required by the end customers in a supply chain.

Third-party Logistics (3PL): A third-party logistics provider (abbreviated 3PL, or sometimes
TPL) is a firm that provides service to its customers of outsourced (or “third party”) logistics
services for part, or all of their supply chain management functions.

Value Chain: A value chain is a chain of activities that a firm operating in a specific industry
performs in order to deliver a valuable product or service for the market.

Vendor-managed Inventory (VMI): Vendor-managed inventory (VMI) is a family of business
models in which the buyer of a product (business) provides certain information to a vendor
(supply chain) supplier of that product and the supplier takes full responsibility for maintaining
an agreed inventory of the material, usually at the buyer’s consumption location (usually a
store).
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Notes 1.9 Review Questions
1.  What are the basic concepts of Supply Chain Management?
2. Discuss about the traditional supplier-buyer relationship.
3. Explain the simplified view of Kalyani Breweries supply chain.
4. What is the basic objective of Supply Chain Management?
5. “A typical supply chain may involve a variety of stages”. Elaborate.
6.  What are the different stages of a supply chain?
7. “SCM philosophy drives supply chain members to have a customer orientation” . Explain.
8. What are the primary SCM activities?
9.  Briefly explain the SCM value chain system.

T T e
A

“Value chain analysis is not a very difficult exercise conceptually”. Clarify.
What are the identified management traits that set them apart from others?
Discuss about financial sophistication.

Define and illustrate cash-to-cash conversion, dwell time minimization, and cash spin.

How do supply chain strategy and structure impact each?

—_
L

Discuss and support the following argument: “Supply chain arrangements may reduce

consumer value.”

15.  Explain about Information Technology and Logistics Management in 21st Century.

Answers: Self Assessment

1 True 2. False

3 True 4. Materials management
5. Customer 6. Competitive advantage
7 Product/material 8. Value system

9 Value chain 10.  Strategy

11.  Profitability 12.  Performance

13.  True 14. True

15. True 16. Supply

17.  Digital marketing 18.  Warehousing

1.10 Further Readings

N

Books
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Chopra and Meindl, Supply Chain Management - Strategy, Planning and Operation,
Prentice-Hall of India, 2006

Coyle, Bardi and Longley, The Management of Business Logistics a Supply Chain
Perspective, Thomson Press, 2006.
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Supply Chain Management by Janat Shah Pearson Publication 2008

Wisner, Leong and Tan, Principles of Supply Chain Management — A Balanced Approach,
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Objectives

After studying this unit, you will be able to:

° Understand the Definition and Concept of Logistics
° Explain Logistics Value Proposition

) Discuss the Work of logistics

o Describe Logistical Operations

o Understand the Logistical Operating Arrangements

o Explain the Logistical Operating Arrangements

° Discuss Logistical Operating Arrangements
Introduction

Logistics is the one of the most important segment of the phenomenon of Marketing in business.
It is a subset of Supply Chain Management. In the business functioning, the trader gets order for
supply of his goods or services through his marketing executives or directly from customers
and then to execute the order to the satisfaction of the customer, the trader or his supplier
company prepares the Logistics i.e., procures the product or services, puts labels on them, or
gives some identification trademark name to them, makes necessary packing and packaging so
as to save them from damage of any kind during loading, unloading, handling, transportation
etc., till is supplied to the end customer. More simply, it is a bundle of goods finally ready to be
supplied to the customer. In Logistics study, all factors contributing till the last stage, when the
goods or service is finally supplied to the consumer are systematically studied.

2.1 Definition and Concept of Logistics

The word, ‘Logistics’ is derived from French word ‘Loger’, which means art of war pertaining to
movement and supply of armies.

1 A military concept
2. Fighting a war requires:
(i)  Setting an objective
(ii) Meticulous planning to achieve the objective
(iii) Proper deployment of troops
(iv) Supply lines consisting of weaponry, food, etc.
3. Alogistics plan should be such that there is minimum loss of men and material.

Similar to fighting a war in battlefield, marketing managers also prepare a suitable logistics
plan that is capable of fulfilling the company objective of meeting the demand of targeted
customers in a profitable way.
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Notes

Inbound logistics + Material Management + Physical Distribution = Logistics
Inbound logistics means the movement of materials received from suppliers.
Material management means the movement of material and components inside a firm.

Physical distribution refers to movement of goods outward from the end of the assembly
line to the customer.

Supply-chain management is larger than logistics and it links logistics more directly
within the user’s total communication network and with the firm engineering staff. It not
only includes manufacturer and suppliers but also transporters, warehouses, retailers and
customers themselves.

According to Council of Logistics Management: “Logistics is the process of planning,
implementing and controlling the efficient, effective flow and storage of goods, services
and related information from the point of origin to the point of consumption for the
purpose of conforming the customer requirement”.

I5

Notes Logistics management includes the design and administration of systems to control
the flow of material, work-in-process, and finished inventory to support business unit
strategy.

2.1.1 Concept of Logistics

Logistics is that part of the supply chain process that plans, implements and controls the 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 the customer’s requirements.

Logistics Activities

1 Customers service

2. Demand forecasting

3. Distribution communication
4. Inventory control

5. Material handling

6.  Order processing

7. Part and service support

8. Plant and warehouse side selection
9. Procurement

10. Packaging

11. Return goods handling

12.  Salvage and scrap disposal
13.  Traffic and transportation
14. Warehousing and storage
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Few areas of business involve the complexity or span the geography typical of logistics. Logistics Notes
is core, they expect products to be available and be fresh. It is rather difficult to visualize any
marketing or manufacturing without logistical support.

Logistics has been carried out since the beginning of civilization - it is hardly new. However,
implementing best practice of logistics has become one of the most exciting and challenging
operational areas of business and public sector management.

Logistics is the designing and managing of a system in order to control the flow of material
throughout a corporation. This is a very important part of an international company because of
geographical barriers. Logistics of an international company includes movement of raw
materials, coordinating flows into and out of different countries, choices of transportation, cost
of the transportation, packaging the product for shipment, storing the product, and managing
the entire process.

Supply Chain Management is the systematic, strategic coordination of the traditional business
functions and the tactics across these business functions within a particular company and across
businesses within the supply chain, for the purposes of improving the long-term performance
of the individual companies and the supply chain as a whole.

l)

Did u know? Logistics is typically considered as a sub-set of SCM. In SCM, five key functions
are: Procure, Make, Move, Store, and Service. Most view logistics as the movement of
products from point A to point B and all the activities involved to make this happen (from
carrier selection to planning to execution).

Logistics is involved at various stages of a supply chain; from supplier to plants, from plants to
distribution centres, from distributions centres to stores, from stores to customers, or any of
these combinations.

Logistics is the process of movement of materials and products into, through and out of a firm.

Figure 2.1: Complexity of a Typical Global Supply Chain

Supplierm

Roadways Roadways ‘Airways Road .

Home Consumer Customer Customer’s m‘.
(Retailer) Warehouse Roadways

Source: Reji Ismail, (2008), “Logistics Management,” Excel Books
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Caselet Industry Leadership Enjoyed by Cisco Systems as a
Result of Logistical Competency

isco’s sales were growing by 100 percent per year in the mid-90s. Employment

was swelling to keep pace and supply chain costs were unacceptably high. Product

life cycles continued to shorten. Demands for reliability, flexibility, and speed
escalated at an alarming rate. To keep pace, Cisco undertook a wholesale revamping of its
business processes, from design and forecasting to raw materials acquisition, production,
distribution, and customer follow-up.

The creation of Cisco’s global networked business model arose in multiple departments
at the same time, out of a shared realization of the need for change. Within this model,
Cisco views its supply chain as a fabric of relationships, rather than in a linear fashion. The
goal was to transcend the internal focus of Enterprise Resource Planning (ERP) systems to
embrace a networked supply chain of all trading partners. Primary goals were servicing
the customer better, coping with huge growth, and driving down costs. Utilizing the
Internet, it is pursuing a single enterprise strategy. Today Cisco relies on five contract
manufacturers for nearly 60 percent of final assembling and testing and 100 percent of
basic production. Through strict oversight and a clear set of standards, Cisco ensures that
every partner achieves the same high level of quality. All 14 of its global manufacturing
sites, along with two distributors, are linked via a single enterprise extranet. The quest for
a single enterprise has tied Cisco to its suppliers in unprecedented ways. Product now
flows from first- and second-tier suppliers without the documentation and notifications
on which most supply chains rely. Instead of responding to specific work orders, contract
manufacturers turn out components according to a daily build plan derived from a single
Iong-term forecast shared throughout the supply chain. Items move either to Cisco or
directly to its customers.

Payment occurs automatically upon receipt; there are no purchase orders, invoices, or
traditional acknowledgments. In exchange for getting paid sooner, suppliers are required
to aggressively attack their cost structures but not to the point where they can’t make a
profit. “It’s not a partnership if you're putting the other guy out of business,” says Barbara
Siverts, manager of supply chain solutions within Cisco’s Internet Business Solutions unit.
Cisco cites at least $128 million in annual savings from its single enterprise strategy. It has
reduced time to market by 25 percent, while hitting 97 percent of delivery targets.
Inventories have been cut nearly in half. Order cycle time has declined from 6 to 8 weeks
4 years ago to between 1 and 3 weeks now. Under a program known as dynamic
replenishment, demand signals flow instantly to contract manufacturers. Inventories can
be monitored by all supply chain partners on a real time basis. Some 55 percent of product
now moves directly from supplier to customer, bypassing Cisco altogether. This has
removed several days from the order cycle. Direct fulfilment means reduced inventories,
labour costs, and shipping expenses. Cisco pegs savings at $10 per unit or around
$12 million a year.

Working with UPS, Cisco took control of the outbound supply chain, allowing for time
definite delivery throughout Europe within 5 to 8 days, via a single point of contact. With
Oracle’s inventory control system hooked directly into UPS’s logistics management system.
Cisco now tracks product to destination on a real time basis. The extra measure of control
allows it to intercept, reroute, or reconfigure orders on short notice. Through deferred
delivery, Cisco ensures that a component won’t arrive at the customer’s dock until it’s

Contd...
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ready to be installed. Cisco’s outsourcing strategy took another step forward recently, Notes
with the decision to turn over shipping and warehousing functions to FedEx Corp. The air,

ground, and logistics services provider will manage a merge-in-transit operation for

direct shipment to end customers, resulting in the near elimination of Cisco-operated

warehouses within 5 years.

Source: Upendra Kachru, (2010), “Exploring the Supply Chain,” Excel Books
Self Assessment

Fill in the blanks:

1. The word, ‘logistics’ is derived from French word .........................

2. management means the movement of material and components inside
a firm

3. Logistics is typically considered as a sub-set of .........................

2.2 Logistics Value Proposition

Thus far it has been established that logistics should be managed as an integrated effort to
achieve customer satisfaction at the lowest total cost. Logistics performed in this manner creates
value. In this section, the elements of the logistical value proposition-service and cost
minimization-we discussed in greater detail.

2.2.1 Service Benefits

Almost any level of logistical service can be achieved if a firm is willing to commit the required
resources. In today’s operating environment, the limiting factor is economics, not technology,
For example, a dedicated inventory can be maintained in close geographical proximity to a
major customer. A fleet of trucks can be held in a constant state of delivery readiness. To
facilitate order processing, dedicated communications can be maintained on a real time basis
between a customer and a supplier’s logistical operation. Given this high state of logistical
readiness, a product or component could be delivered within minutes of identifying a customer
requirement.

2.2.2 Cost Minimization

This is decision based on cost minimization criteria. The least-total-cost system design includes
both the transportation costs as well as the inventory costs. Figure 2.2 illustrates the concept. In
the figure, ‘“The total transportation cost’ curve has a low at eight facilities. However, the “Total
inventory cost’ curve shows an increase with each additional warehouse. For the overall system,
the optimal system network is reflected by the “Total cost network’, which in this figure is
shown to be six locations.

Though a great many problems must be overcome to effectively examine total cost, particularly
the assumptions of single planning period and average size shipment, the analysis for least-
total-cost solution shown in Figure 2.2 illustrates the trade-offs between cost-generating activities.

While the transportation costs determine the economically viable number of locations; the
inventory cost modulates both the number and the size of the warehouse. The minimal total-
cost point for the system is not at the point of least cost for either transportation or inventory
reflecting the approach of integrated logistical analysis.
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Total cost

Figure 2.2: Total Cost Warehousing Network

Total-cost
network

Total

inventory cost

Total /7
transportation
cost

| | | | | | | | 1
5 6 7 8 9 10 11 12 13 14
Number of locations

11 1
01 2 3 4

Source: Reji Ismail, (2008), “Logistics Management,” Excel Books

Logistics cost form an important part of the overall cost structure in any organization. Focus
needs to be on renegotiating freight and shipping rates, reduction in overall freight costs and
streamlining operations. Today logistics management has gained special attention because of
high emphasize on quality of goods and services as well as intense price competition which is

forcing companies to control the costs to survive in the market.

For lowering logistics cost one has to understand following:

Step 1

Step 2

Step 3

Step 4

Figure 2.3: Steps for Lowering Logistics Cost

Determining the customer service targets and organizational
goals

\4

Computing current logistics costs

\4

Benchmarking the cost for performing a given set of activities
against the competitors in similar business

\'4

Developing lowest cost methods and implementing them to
meet business needs

Source: Reji Ismail, (2008), “Logistics Management,” Excel Books
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The percentage of logistics cost to the total value added signifies the importance of logistics Notes
related activities from the cost perspective. It is high for bulk goods manufacturers, while it is

low for consumer goods manufacturers. For bulk goods, total logistics cost as a proportion of

value addition is about 70 per cent, out of which transportation costs constitute nearly two-

thirds.

Four main areas of logistics management are procurement, transport, transshipment and storage
of goods. Supply chain logistics costs account from 5% to 50% of a product’s total cost, depending
on the industry. Following are the tips to reduce cost in these four areas:

Procurement

° Streamlining sourcing techniques: Understand the true costs of sourcing, which include:
& Freight
& Duty

3
<

Inventory carrying costs

<

3 Brokerage involved in procuring

° Order management: It includes understand various specifications and design order
requirements with each suppliers, which will help in identifying ways of reducing cost
and also help in reducing price structure. Other methods include: switching to lower
priced substitutes, implementing just-in-time deliveries from suppliers that can lower a
company’s inventory as well as internal logistics costs, which in turn also allow suppliers
to economize on company’s shipping, warehousing, and production scheduling costs,
which could be beneficial for both.

Transportation

° Selecting of appropriate mode of transportation: Each mode has its own advantages and
disadvantages in terms of costs, speed, capacity, flexibility and safety, therefore selecting
optimal mode of transportation (air, water, rail, road and through pipeline) which can
best suits the quantity and quality of goods to be supplied and required during delivery
time reduces the opportunity costs involved due to unavailability of goods at right time.

° Loss due to damage to goods during transit can be avoided.

° Optimal vehicle routing and scheduling can reduce the in-transit inventory. Various
mathematical and analytical methods like shortest route method, transportation method,
etc. can be used for optimizing accompanying cost.

° Freight consolidation can also reduce the transportation cost to a greater extent. It involves
bringing together smaller quantities of inventory, in order to create a bigger quantity for
transportation. All these methods are elaborated further in coming sections.

Transshipment
It mainly involves controlling the express shipping costs, typically when a company have an
entire shipment sent on an express service level basis for which higher cost is incurred. This can

reduced by proper planning and by calculating amount of goods required for immediate delivery
by express service and can distribute the costs accordingly.
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Inventory

To build up inventory sufficient capital has to be tied up for a length of time. Thus by proper
analyzing demand and supply patterns and the nature of the product, will result in reduction of
cost that will also help in optimizing the level of inventory.

2.2.3 Logistics Value Generation

The key to achieving logistical leadership is to master the art of matching operating competency
and commitment to key customer expectations and requirements. This customer commitment,
in an exacting cost framework, is the logistics value proposition. It is a unique commitment of
a firm to individual or selected groups of its customers. The typical enterprise seeks to develop
and implement an overall logistical competency that satisfies customer expectations at realistic
total cost expenditure. Very seldom will either the lowest total cost or the highest attainable
customer service constitute the fundamental logistics strategy. Likewise, the appropriate
combination will be different for different customers.

A well-designed logistical effort must have high customer response and capability while
controlling operational variance and minimizing inventory commitment. And, most of all, it
must have relevancy to specific customers. Significant advances have been made in the
development of tools to aid management in the measurement of cost/service trade-offs.
Formulation of a sound strategy requires a capability to estimate operating cost required to
achieve alternative service levels. Likewise, alternative levels of system performance are
meaningless unless viewed in terms of overall business unit marketing, manufacturing, and
procurement strategies. Leading firms realize that a well-designed and well-operated logistical
system can help achieve competitive advantage. In fact, as a general rule, firms that obtain a
strategic advantage based on logistical competency establish the nature of their industry’s
competition.

Self Assessment

State whether the following statements are true or false:

4. The least-total-cost system design includes only the transportation costs.
5. ‘Total inventory cost’ curve shows an increase with each additional warehouse.
6.  For bulk goods, total logistics cost as a proportion of value addition is about 50 per cent.

2.3 The Work of Logistics

In the context of supply chain management, logistics exits to move and position inventory to
achieve desired time, place, and possession benefits at the lowest total costs. Inventory has
limited value until it is positioned at the right time and at the right location to support ownership
transfer or value added creation. If a firm does not consistently satisfy time and location
requirements, it has nothing to sell. For a supply chain to realize the maximum strategic benefit
from logistics, the full range of functional work must be integrated. Decisions in one functional
area will impact cost of all others. It is this interrelation of functions that challenges the successful
implementation of integrated logistical management. Integrated work related to these functional
areas creates the capabilities needed to achieve logistical value.

2.3.1 Order Processing

The important of accurate information to achieving superior logistical performance has
historically been underappreciated. While many aspects of information are critical to logistics
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operations, the processing of orders is of primary importance. Failure to fully comprehend this Notes
importance resulted from not fully understanding how distortion and operational failures in

order processing impact logistical operations. Current information technology is capable of

handling the most demanding customer requirements. When desired, order information can be

exchanged between trading partners.

2.3.2 Inventory

The inventory requirements of a firm are directly linked to the facility network and the desired
level of customer service. Theoretically, a firm could stock every item sold in every facility
dedicated to servicing each customer. Few business operations can afford such a luxurious
inventory strategy because the risk and total cost are prohibitive. The objective of an inventory
strategy is to achieve desired customer service with the minimum inventory commitment.
Excessive inventories may compensate for deficiencies in basic design of a logistic system but
will ultimately result in higher-than-necessary total logistics cost. Logistical strategies should
be designed to maintain the lowest possible financial investment in inventory. The basic goal is
to achieve maximum inventory turn while satisfying service commitments. A sound inventory
strategy is based on a combination of five aspects of selective deployment: (1) core customer
segmentation, (2) product profitability, (3) transportation integration, (4) time-based performance,
and (5) competitive performance.

2.3.3 Transportation

Transportation is the operational area of logistics that geographically moves and positions
inventory. Because of its fundamental importance and visible cost, transportation has traditionally
received considerable managerial attention. Almost all enterprises, big and small, have managers
responsible for transportation. Transportation requirements can be satisfied in three basic ways.
First, a private fleet of equipment may be operated. Second, contracts may be arranged with
dedicated transport specialists. Third, an enterprise may engage the services of a wide variety of
carriers that provide different transportation services as needed on a per shipment basis.

From the logistical system viewpoint, three factors are fundamental to transportation
performance: (1) cost, (2) speed, (3) consistency. The cost of transport is the payment for shipment
between two geographical locations and the expenses related to maintaining in-transit inventory.
Logistical systems should utilize transportation that minimizes total system cost. This may
mean that the least expensive method of transportation may not result in the lowest total cost of
logistics. Speed of transportation is the time required to complete a specific movement. Speed
and cost of transportation are related in two ways. First, transport firms capable of offering
faster service typically charge higher rates. Second, the faster the transportation service is, the
shorter is the time interval during which inventory is in transit and unavailable. Thus, a critical
aspect of selecting the most desirable method of transportation is to balance speed and cost of
service. Consistency of transportation refers to variations in time required to perform a specific
movement over a number of shipments. Consistency reflects the dependability of transportation.

2.3.4 Warehousing, Materials Handling, and Packaging

The first three functional areas of logistics - order processing, inventory, and transportation -
can be engineered into a variety of different operational arrangements. Each arrangement has
the potential to contribute to a specified level of customer service with an associated total cost.
In essence, these functions combine to create a system solution for integrated logistics. The
fourth functionality of logistics - warehousing, materials handling, and packaging - also
represents an integral part of a logistics operating solution. However, these functions do not
have the independent status of those. Warehousing, materials handling, and packaging are an
internal part of other logistics areas.
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' Example: Inventory typically needs to be warehoused at selected times during the
logistics process.

Transportation vehicles require materials handling for efficient loading and unloading. Finally,
individual products are most efficiently handled when packaged together into shipping cartons
or other unit loads.

2.3.5 Facility Network Design

Classical economics neglected the importance of facility location and overall network design to
efficient business operations. When economists originally discussed supply-and-demand
relationships, facility location and transportation cost differentials were assumed either
nonexistent or equal among competitors. In business operations, however, the number, size,
and geographical relationship of facilities used to perform logistical operations directly impacts
customer service capability and cost. Facility network design is a primary responsibility of
logistical management, since a firm’s facility structure is used to ship products and materials to
customers. Typical logistics facilities are manufacturing plants, warehouses, cross-dock operations,
and retail stores.

Self Assessment

Fill in the blanks:

7. The ... requirements of a firm are directly linked to the facility network
and the desired level of customer service.

8 is the operational area of logistics that geographically moves and
positions inventory.

9. Facility .............. is a primary responsibility of logistical management, since a
firm’s facility structure is used to ship products and materials to customers.

2.4 Logistical Operations

The conceptualization of integrated logistics is illustrated in the shaded area of the figure below.
Logistics is viewed as the competency that links an enterprise with its customers and suppliers.
Information from and about customers flows through the enterprise in the form of sales activity,
forecasts and orders. The information is refined into specific manufacturing and purchasing
plans. As products and materials are procured, a value-added inventory flow is initiated that
ultimately results in ownership transfer of finished products to customers. Thus, the process is
viewed in terms of two interrelated efforts, inventory flow and information flow. Prior to
discussing each flow in greater detail, two observations are in order.

Figure 2.4: Integrated Logistic

‘ Inventory Flow ‘

r— — : |
Physical Manufacturing '
Customer K—} Procurement 4—>| Suppliers
# o distribution Support i J|

’ Information Flow ‘

Source: Reji Ismail (2008), “Logistics Management,” Excel Books

LOVELY PROFESSIONAL UNIVERSITY



Unit 2: Introduction to Logistic

First, viewing internal operations (the shaded area of Figure 2.4) in isolation is useful to elaborate Notes
the fundamental importance of integrating all functions and work involved in logistics. While

such integration is a prerequisite to success, it is not sufficient to guarantee that a firm will

achieve its performance goals. To be fully effective in today’s competitive environment, firms

must expand their integrated behaviour to incorporate customers and suppliers.

Second, the basic process illustrated in Figure 2.5 is not restricted to for-profit business, nor is it
unique to manufacturing firms. The need to integrate requirements and operations occurs in all
businesses as well as within public sector organizations.

Example: Retailing or wholesaling firms typically link physical distribution and
purchasing, since traditional manufacturing is not required. Nevertheless, retailers and
wholesalers must complete the logistics value-added process. The same is true of all public
sector organizations that manufacture products or provide other services.

2.4.1 Inventory Flow

The operational management of logistics is concerned with movement and storage of materials
and finished products. Logistical operations start with the initial shipment of a material or
component part from a supplier and are finalized when a manufactured or processed product is
delivered to a customer.

From the initial purchase of a material or component, the logistical process adds value by
moving inventory when and where needed. Providing all goes well, a material gains value at
each step of its transformation into finished inventory. In other words, an individual part has
greater value after it is incorporated into a machine. Likewise, the machine has greater value
once it is delivered to a buyer.

AN

Caution To support manufacturing, work-in-process inventory must be moved to support
final assembly. The cost of each component and its movement becomes part of the value-
added process. The final or meaningful value that is added occurs only with final ownership
transfer of products to customers when and where specified.

For a large manufacturer, logistical operations may consist of thousands of movements, which
ultimately culminate in the delivery of products to an industrial user, retailer, wholesaler,
dealer, or other customer. For a large retailer, logistical operations may commence with the
procurement of products for resale and may terminate with consumer pickup or delivery.

' Example: For a hospital, logistics starts with procurement and ends with full support of
patient surgery and recovery.

The significant point is that regardless of the size and type of enterprise, logistics is essential and
requires continuous management attention. For better understanding, it is useful to divide
logistical operations into three areas: physical distribution, manufacturing support, and
procurement. These components are illustrated in the centre of Figure 2.4 as the combined
logistics operational units of an enterprise.

2.4.2 Physical Distribution
The area of physical distribution concerns movement of a finished product to customers. In

physical distribution, the customer is the final destination of a marketing channel. The availability
of the product is a vital part of each channel participant’s marketing effort.

LOVELY PROFESSIONAL UNIVERSITY 37



Logistics and Supply Chain Management

38

Notes

A\

Caution Even a manufacturer’s agent, which typically does not own inventory, must
depend on inventory availability to perform expected marketing responsibilities. Unless
a proper assortment of products is efficiently delivered when and where needed, a great
deal of the overall marketing effort can be jeopardized.

It is through the physical distribution process that the time and space of customer service
become an integral part of marketing. Thus, physical distribution links a marketing channel
with its customers. To support the wide variety of marketing systems that exist in a highly
commercialized nation, many different physical distribution systems are utilized. All physical
distribution systems have one common feature: they link manufacturers, wholesalers, and
retailers into marketing channels that provide product availability as an integral aspect of the
overall marketing process.

2.4.3 Manufacturing Support

The area of manufacturing support concentrates on managing work-in-process inventory as it
flows between stages of manufacturing. The primary logistical responsibility in manufacturing
is to participate in formulating a master production schedule and to arrange for timely availability
of materials, component parts, and work-in-process inventory. Thus, the overall concern of
manufacturing support is not how production occurs but rather what, when and where products
will be manufactured. Manufacturing support has one significant difference when compared
with physical distribution. Physical distribution attempts to service the desires of customers
and therefore must accommodate the uncertainty of consumer and industrial demand.
Manufacturing support involves movement requirements that are under the control of the
manufacturing enterprise. The uncertainties introduced by random customer ordering and erratic
demand accommodated by physical distribution are not present in most manufacturing
operations. From the viewpoint of overall planning, the separation of manufacturing support
from outbound (physical distribution) and inbound (procurement) activities provides
opportunities for specialization and improved efficiency.

2.4.4 Procurement

Procurement is concerned with purchasing and arranging inbound movement of materials,
parts, and/ or finished inventory from suppliers to manufacturing or assembly plants, warehouses,
or retail stores. Depending on the situation, the acquisition process is commonly identified by
different names. In manufacturing, the process of acquisition is typically called purchasing. In
government circles, acquisition has traditionally been referred to as procurement. In retailing
and wholesaling, buying is the most widely used term. In many circles, the process is referred to
as inbound logistics. Although differences do exist concerning acquisition situations, the term
procurement is used here to include all types of purchasing. The term material is used to identify
inventory moving inbound to an enterprise, regardless of its degree of readiness for resale. The
term product is used to identify inventory that is available for consumer purchase. In other
words, materials are involved in the process of adding value through manufacturing, whereas
products are ready for consumption. The fundamental distinction is that products result from
the value added to material during manufacturing, sorting, or assembly.

Procurement is concerned with availability of the desired material assortments where and
when needed. Whereas physical distribution is concerned with outbound product shipments,
purchasing is concerned with inbound materials, sorting or assembly. Under most marketing
situations involving consumer products, such as a grocery manufacturer that ships to retail
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food-chain, the manufacturer’s physical distribution is the same process as a retailer’s procurement Notes
operations. Although similar or even identical transportation requirements may be involved,

the degree of managerial control and risk related to performance failure varies substantially

between physical distribution and procurement.

Within a typical enterprise, the three areas of logistics overlap. Viewing each as an integral part
of the overall value-adding process creates an opportunity to capitalize on the unique attributes
of each while facilitating the overall process. The prime concern of an integrated logistical
process is to coordinate overall value added inventory movement. The three areas combine to
provide integrated management of materials, semi-finished components, and products moving
between locations, supply sources, and customers of the enterprise. In this sense, logistics is
concerned with strategic management of total movement and storage.

2.4.5 Information Flow

Information flow identifies specific locations within a logistical system that have requirements.
Information also integrates the three operating areas. The primary objective of developing and
specifying requirements is to plan and execute integrated logistical operations. Within individual
logistics areas, different movement requirements exist with respect to size of order, availability
of inventory, and urgency of movement. The primary objective of information sharing is to
reconcile these differentials. In the discussion that follows it is important to stress that information
requirements parallel the actual work performed in physical distribution, manufacturing support,
and procurement. Whereas these areas contain the actual logistics work, information facilitates
coordination of planning and control of day-to-day operations. Without accurate information
the effort involved in the logistical system can be wasted.

Logistical information involves two major types of flows: coordination flows and operational
flows.

The objective at this point is to provide an introductory overview of the information requirements
necessary to drive an integrated logistics system.

2.4.6 Planning and Coordination Flows

Coordination is the backbone of overall information system architecture among value chain
participants. Coordination results in plans specifying (1) strategic objectives, (2) capacity
constraints, (3) logistical requirements, (4) inventory deployment, (5) manufacturing
requirements, (6) procurement requirements, and (7) forecasting.

The primary drivers of the overall value chain are the strategic objectives that result from
marketing and financial goals. Strategic objectives detail the nature and location of customers,
which are matched to the required products and services to be performed. The financial aspect of
strategic plans detail resources required to support inventory, receivables, facilities, equipment,
and capacity.

Capacity constraints coordinate internal and external manufacturing requirements. For non-
manufacturing participants in the value chain, this form of capacity planning is not required.
Given strategic objectives, capacities constraints identify limitations, barriers, or bottlenecks
within basic manufacturing capabilities and determine appropriate outsource requirements.

Example: To illustrate, whereas Kellogg owns the brand and distributes Cracklin Oat
Bran, a third party on a contract basis performs all manufacturing. The result of capacity constraints
is a plan that places strategic objectives in a time-phased schedule that details facility utilization,
financial resources and human requirements.
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Figure 2.5: Planning and Coordination Flows
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Source: Reji Ismail, (2008), “Logistics Management,” Excel Books

Logistics requirements specify the work that distribution facilities, equipment, and labour must
perform to implement the capacity plan. Using inputs from forecasting, promotional scheduling,
customer orders, and inventory status, logistics requirements specify value chain performance.

Inventory deployments are the interfaces between planning/coordination and operations that
detail the timing and composition of where inventory will be positioned. A major concern of
deployment is to balance timing and consolidation to create efficiency as inventory flows through
the value chain. Inventory is unique in that it is an integral part of the planning/coordination
and operational flows involved in logistics. From an information perspective, deployment
specifies the what, where, and when of the overall logistics processes. From an operational
viewpoint, inventory management is performed as a day-to-day event. Because of this duality,
inventory deployment and management are illustrated in Figure 2.5 between the planning/
coordination and operational information flows.

I8

Notes In production situations, manufacturing plans are derived from logistical
requirements and typically result in inventory deployment. The primary deliverable is a
statement of time-phased inventory requirements that drives master production scheduling
(MPS) and manufacturing requirements planning (MRP). The deliverable from
manufacturing requirements is a day-to-day production schedule that can be used to
specify material and component requirements.

Procurement requirements schedule material and components for inbound shipment to support
manufacturing requirements. In retailing and wholesaling situations, procurement involves
maintaining product supplies. In manufacturing situations, purchasing must facilitate inbound
materials and component parts from suppliers. Regardless of the situation, purchasing
coordinates decisions concerning supplier qualifications, degree of desired speculation, third-
party arrangements, and feasibility of long-term contracting.

Forecasting utilizes historical data, current activity levels, and planning assumptions to predict
future activity levels. Logistical forecasting is generally concerned with relatively short-term
predictions (i.e., less than ninety days). The forecasts predict periodic (usually monthly or weekly)
sales levels for each product, forming the basis of logistics requirement and operating plans.
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The overall purpose of information planning/coordination flow is to integrate specific activities Notes
within a firm and to facilitate overall integrated performance. Unless a high level of coordination

is achieved, the potential exists for operating inefficiencies and excessive inventory. Planning/

coordination is illustrated in the health care business by the sidebar discussing how hospitals

use information to improve efficiency and customer service.

2.4.7 Operational Requirements

The second aspect of information requirements is concerned with directing operations to receive,
process, and ship inventory as required supporting customer and purchasing orders. Operational
information requirements deal with (1) order management, (2) order processing, (3) distribution
operations, (4) inventory management, (5) transportation and shipping, and (6) procurement.

Order management refers to the transmission of requirement information between value chains
members involved in finished product distribution. The primary activity of order management
is accurate entry and qualification of customer orders. This transfer of requirements between
value chain participants is typically achieved by phone, mail, facsimile (fax), or electronic data
interchange. The impact of information technology on order management is extensive. The
availability of low-cost information transfer has revolutionized the order management process.

Order processing allocates inventory and assigns responsibility to satisfy customer requirements.
The traditional approach has been to assign available inventory or planned manufacturing to
customers according to predetermined priorities. In technology-rich order processing systems,
two-way communication linkage is maintained with customers to generate a negotiated order
that satisfies customers within the constraints of planned logistical operations.

Distribution operations involve information flows required to facilitate and coordinate
performance within logistics facilities. The primary purpose of a logistical facility is to provide
material or product assortments to satisfy order requirements. Emphasis is placed on scheduled
availability of the desired assortment with minimal duplication and redundant work effort. The
key to distribution operations is to store and handle specific inventory as little as possible while
still meeting customer order requirements.

Inventory management is concerned with using information to implement the logistics plan as
specified. Using a combination of human resources and information technology, inventory is
deployed and then managed to satisfy planned requirements. The work of inventory management
is to make sure that the overall logistical system has appropriate resources to perform as planned.

Transportation and shipping information directs the movement of inventory. To achieve
efficiency, it is important to consolidate orders so as to fully utilize transportation capacity. It is
also necessary to ensure that the required transportation equipment is available when needed.
Finally, because ownership transfer often results from transportation, supporting documentation
is required.

Procurement is concerned with the information necessary to complete purchase order
preparation, modification, and release while ensuring overall supplier compliance. In many
ways, information related to procurement is similar to that involved in order processing. Both
forms of information exchange serve to facilitate operations that link a firm with its customers
and suppliers. The primary difference between procurement and order processing is the type of
operation that results from requirements transfer.

The overall purpose of operational information is to provide the detailed data required for
integrated performance of physical distribution, manufacturing support, and procurement
operations. Whereas planning/coordination flows provide information concerning planned
activities, operational requirements are needed to direct the day-to-day logistics work. Within
the context of information and inventory flows, the managers within an enterprise must achieve
some specific objectives to fully exploit logistical competency.
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Self Assessment

State whether the following statements are true or false:

10. Logistics is viewed as the competency that links an enterprise with its customers and
suppliers.

11.  The area of physical distribution concerns movement of a finished product to customers.
12.  The primary logistical responsibility in manufacturing is not to participate in formulating

a master production schedule.

2.5 Logistical Operating Arrangements

The potential for logistical services to favourably impact customers is directly related to operating
system design. The many different facets of logistical performance requirements make
operational design a complex task, as an operating structure must offer a balance of performance,
cost, and flexibility. When one considers the variety of logistical systems used throughout the
world to service widely diverse markets, it is astonishing that any structural similarity exists.
But keep in mind that all logistical arrangements have two common characteristics. First, they
are designed to manage inventory. Second, the range of logistics alternatives is limited by
available technology. These two characteristics tend to create commonly observed operating
arrangements. Three widely utilized structures are echelon, direct, and combined.

2.5.1 Echelon Structured Logistics

Classification of a logistical system as having an echeloned structure means that the flow of
products typically proceeds through a common arrangement of firms and facilities as it moves
from origin to final destination. The use of echelons usually implies that total cost analysis
justifies stocking some level of inventory or performing specific activities at consecutive levels
of a supply chain. Echelon systems utilize warehouses to create inventory assortments and
achieve consolidation economies associated with large volume transportation shipments.
Inventories positioned in warehouses are available for rapid deployment to meet customer
requirements. Typical echelon systems utilize either break-bulk or consolidation warehouses.
A break-bulk facility typically receives large-volume shipments from a variety of suppliers.
Inventory is sorted and stored in anticipation of future customer requirements. Food distribution
centres operated by major grocery chains and wholesalers are examples of break-bulk
warehouses. A consolidation warehouse operates in a reserve profile. Consolidation is typically
required by manufacturing firms that have plants at different geographical locations. Products
manufactured at different plants are sorted in a central warehouse facility to allow the firm to
ship full-line assortments to customers. Major consumer product manufacturers are prime
examples of enterprises using echeloned systems for full-line consolidation.

2.5.2 Direct Structured Logistics

In contrast to inventory echeloning are logistical systems designed to ship products direct to
customer’s destination from one or a limited number of centrally located inventories. Direct
distribution typically uses the expedited services of premium transport combined with
information technology to rapidly process customer orders and achieve delivery performance.
This combination of capabilities, designed into the order delivery cycle, reduces time delays
and overcomes geographical separation from customers. Examples of direct shipments are
plant-to-consumer truckload shipments, direct store delivery, and various forms of direct-to-
consumer fulfilment required to support e-commerce shopping. Direct logistical structures are
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also commonly used for inbound components and materials to manufacturing plants because Notes
the average shipment size is typically large.

2.5.3 Flexible Logistics System

The ideal logistical arrangement is a situation wherein the inherent benefits of echeloned and
direct structures are combined into a flexible logistics system. Anticipatory commitment of
inventory should ideally be postponed as long as possible. Inventory strategies often position
fast-moving products or materials in forward warehouses, while other, more risky or costly
items are stocked at a central location for direct distribution to customers. The basic service
commitment and the order size economics determine the most desirable and economical structure
to service a specific customer.

(a)  Emergency Flexible Structure: Emergency flexible operations are pre-planned strategies to
resolve logistical failures. A typical emergency occurs when an assigned shipping facility
is out of stock or for some other reason cannot complete a customer’s order. For example,
a warehouse may be out of an item with no replenishment inventory scheduled to arrive
until after the customer’s specified order delivery date. To prohibit back-order or product
cancellation, a contingency operating policy may assign the total order, or at least those
items not available, for shipment from an alternative warehouse. The use of emergency
flexible operation procedures is typically based on the importance of the specific customer
or the critical nature of the product being ordered.

(b)  Routine Flexible Structure: A flexible logistics capability that has gained popularity as a
result of improved communications involves procedures for serving specified customers
developed as part of the basic logistical system design. The flexible logistics rules and
decision scenarios specify alternative ways to meet service requirements, such as
assignment of different shipping facilities. A strategy that exploits routine flexible
operations may be justified in at least four different situations.

g
Task  Find out why are market distribution operations typically more erratic than
manufacturing support and procurement operations?

Self Assessment

Fill in the blanks:

13. Theuseof ...........ooeeiinnnn usually implies that total cost analysis justifies stocking
some level of inventory or performing specific activities at consecutive levels of a supply
chain.

14, is typically required by manufacturing firms that have plants at different

geographical locations.

15, A that exploits routine flexible operations may be justified in at least
four different situations.

2.6 Supply Chain Synchronization

Synchronization is the ability to coordinate, organize and manage end-to-end supply chain
flows - products, services, information, and financials - in such a way that the supply chain
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functions as a single entity. Supply chain synchronization is the ability to coordinate, organize
and manage end-to-end supply chain flows - including products, services, information and
financials - in such a way that the supply chain functions as a single entity. In other words, it is
a shared objective for supply chain members who are willing to work together to determine
how best to perform the overall activities and tasks that are required to meet customer demand.
With synchronized supply chains, the overall goal is the same as with traditional supply chain
management.

There are three key differences, however. One is that companies work with their vendors in
order to coordinate their processes and to achieve simultaneous production. Another difference
is that the Internet and other types of technology are incorporated into the process to make those
processes run smoother and more efficiently. Finally, the buying organization will need to hire,
train, and restructure their workforce in order to be able to accommodate this type of supply
chain management.

Synchronization enables companies to anticipate demand disruptions and anomalies in a timely
manner in order to mitigate the infamous bullwhip effect. It helps firms move to a demand-
driven environment that is better equipped to deal with uncertainty. Typically supply chain
managers handle uncertainty through buffering - i.e., it maintains pools of inventory at multiple
places in the supply chain. A synchronized supply chain operates by separating baseline demand
from demand surges and then using strategic points in the supply chain for the placement and
use of capacity and inventory.

Firms that aren’t synchronized often find that they have higher costs than firms and supply
chains that have some degree of synchronization in their supply chain. The higher costs can
result from inefficiencies in everything from manufacturing change orders to expedited
transportation costs. A cost that is not often known due to the lack of synchronization, however,
is the total cost due to excess inventory carried by supply chain members in an attempt to cover
their exposure to risk.

Simply recognizing that a firm is operating in a reactive mode does not guarantee that necessary
changes will be made. That is, firms will not necessarily make the needed investment in improving
synchronization unless organizational behaviour, management processes and technological
infrastructure issues are addressed. Changes to these areas will not happen unless management
is convinced that doing otherwise would be detrimental to the wellbeing of the firm. To achieve
the ideal state of synchronization, a firm must consider an even broader perspective. It is not just
what is good for the firm, but rather what is best for the many members of the entire supply
chain.

2.6.1 Performance Cycle Structure

The performance cycle represents the elements of work necessary to complete the logistics
related to market distribution, manufacturing, or support procurement. It consists of specific
work ranging from identification of requirements to product delivery. Because it integrates
various aspects of work, the performance cycle is the primary unit of analysis for logistical
synchronization. At a basic level, information and transportation must link all firms functioning
in a supply chain. The operational locations that are linked by information and transportation
are referred to as nodes. In addition to supply chain nodes and links, performance cycles involve
inventory assets. Inventory is measured in terms of the asset investment level allocated to
support operations at a node or while a product or material is in transit. Inventory committed to
supply chain nodes consists of base stock and safety stock. Base stock is inventory held at a node
and is typically one-half of the average shipment size received. Safety stock exists to protect
against variance in demand or operational lead time. It is at and between supply chain nodes
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that work related to logistics is performed. Inventory is stocked and flows through nodes, Notes
necessitating a variety of different types of materials handling and, when necessary, storage.

While a degree of handling and in transit storage takes place within transportation, such activity

is minor in comparison to that typically performed within a supply chain node, such as a

warehouse. Performance cycles become dynamic as they accommodate input/output

requirements.

The input to a performance cycle is demand, typically in the form of a work order that specifies
requirements for a product or material. A high-volume supply chain will typically require a
different and wider variety of performance cycles than a chain having fewer throughputs. When
operating requirements are highly predictable or relatively low-volume throughput, the
performance cycle structure required to provide supply chain logistical support can be simplified.
The performance cycle structures required to support a large retail enterprise like Target or
Walmart supply chains are far more complex than the operating structure requirements of a
catalogue fulfilment company.

Supply chain output is the level of performance expected from the combined logistical operations
that support a particular arrangement. To the extent that operational requirements are satisfied,
the combined logistical performance cycle structure of the supply chain is effective in
accomplishing its mission. Efficiency of a supply chain is a measure of resource expenditure
necessary to achieve such logistical effectiveness. The effectiveness and efficiency of logistical
performance cycles are key concerns in supply chain management.

Depending on the operational mission of a particular performance cycle in a supply chain
structure, the associated work may be under the complete control of a single enterprise or may
involve multiple firms.

'i Example: Manufacturing support cycles are often under the operational control of a
single enterprise.

In contrast, performance cycles related to market distribution and procurement typically involve
multiple firms. It is important to realize that transaction frequency and intensity will vary
between performance cycles. Some performance cycles are established to facilitate a one-time
purchase or sale. In such a case, the associated supply chain is designed, implemented, and
abolished once the transaction is complete. Other performance cycles represent long-standing
structural arrangements. A complicating fact is that any operation or facility in one logistical
arrangement may simultaneously be participating in a number of other performance cycles.

'F Example: The warehouse facility of a hardware wholesaler might regularly receive
merchandise from multiple manufacturers and service competing retailers. Likewise, a motor
carrier may participate in numerous different supply chains, spanning a wide variety of industries.

When one considers a supply chain of national or multinational scope that is involved in
marketing a broad product line to numerous customers, engaging in basic manufacturing and
assembly, and procuring materials and components on a global basis, the notion of individual
performance cycles linking all participating firms” operations is difficult to comprehend. It is
almost mind-boggling to estimate how many performance cycles exist in the supply chain
structure of General Motors or IBM. Regardless of the number and different missions of
performance cycles a supply chain deploys to satisfy its logistical requirements, each must be
individually designed and operationally managed. The fundamental importance of performance
cycle design and operation cannot be overemphasized: The logistics performance cycle is the
basic unit of supply chain design and operational control. In essence, the performance cycle
structure is the framework for implementation of integrated logistics across the supply chain.
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2.6.2 Market Distribution Performance Cycles

Market distribution operations are concerned with processing and delivering customer orders.
Market distribution is integral to sales performance because it provides timely and economical
product availability. The overall process of gaining and maintaining customers can be broadly
divided into transaction-creating and physical-fulfilment activities. The transaction-creating
activities are advertising and selling. The physical fulfilment activities include (1) order
transmission, (2) order processing, (3) order selection, (4) order transportation, and (5) customer
delivery. From a logistical perspective, market distribution performance cycles link a supply
chain with end customers. This interface can be conflictive.

Marketing is dedicated to satisfying customers to achieve the highest possible sales penetration.
So, in most firms, marketing and sales impose liberal policies when it comes to accommodating
customers. This may mean that marketing and sales will typically seek broad product assortments
supported with high inventory or that all customer requirements, no matter how small or how
profitable, will be satisfied. The marketing expectation is that zero logistical defect service will
be achieved across the supply chain and customer-focused marketing efforts will be supported.

2.6.3 Manufacturing Support Performance Cycles

Manufacturing is the node in a supply chain that creates form value. To a significant degree,
manufacturing efficiency depends on logistical support to establish and maintain an orderly
and economic flow of materials and work-in-process inventory as required by production
schedules. The degree of specialization required in market distribution and procurement can
overshadow the importance of positioning and timing inventory movement to support
manufacturing. Because customers and suppliers are not involved, manufacturing logistics is
less visible than its counterparts.

The identification of manufacturing logistical support as a distinct operating area is a relatively
new concept. The justification for focusing on performance cycles to support production is found
in the unique requirements and operational constraints of flexible manufacturing strategies. To
provide maximum flexibility, traditional manufacturing practices related to economy of scale
are being re-evaluated to accommodate quick product switchover and shorter production runs.
Exacting logistical support between supply chain participants is required to perfect such time-
sensitive manufacturing strategies. It is important to once again stress that the mission of logistical
manufacturing support is to facilitate the what, where, and when of production, not the how.

The goal is to support all manufacturing requirements in the most efficient manner.
Manufacturing support operations are significantly different than either market distribution or
procurement. Manufacturing support logistics is typically captive within individual firms,
whereas the other two performance areas must deal with the behavioural uncertainty across the
supply chain. Even in situations when outsource contract manufacturing is used to augment
internal capacity, overall control of a single enterprise is greater than in the other two operating
areas. The benefits to be gained by exploitation of this control opportunity are the prime
justification for treating manufacturing logistical support as a distinct operating area.

2.6.4 Procurement Performance Cycles

Several activities or tasks are required to facilitate an orderly flow of materials, parts, or finished
inventory along a supply chain: (1) sourcing, (2) order placement and expediting, (3)
transportation, and (4) receiving. These activities are required to complete the procurement
process. Once materials, parts or resale products are received, the subsequent storage, handling
and transportation requirements to facilitate either manufacturing or market distribution are
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appropriately provided by other performance cycles. Because of the focus on external supplies, Notes
this facet of procurement is referred to as inbound logistics.

2.6.5 Performance Cycle Uncertainty

A major objective of logistics in all operating areas is to reduce performance cycle uncertainty.
The dilemma is that the structure of the performance cycle itself, operating conditions, and the
quality of logistical operations all combine randomly to introduce operational variance.

The performance cycle illustration is limited to finished goods inventory delivery. The time
distributions, as illustrated, statistically reflect performance history for each task of a typical
performance cycle. The diagram illustrates the minimum to maximum time historically required
to complete each task and the related time distribution for the overall performance cycle. The
vertical dashed line reflects the average time for performance of each task.

In terms of specific tasks, the variance results from the nature of the work involved. Order
transmission is highly reliable when electronic transfer (EDI) or Web-based communications
are used and more erratic when using telephone or routine mail. Regardless of the level of
technology deployed, operational variance will occur as a result of daily changes in workload
and resolution of unexpected events.

Time and variance related to order processing are a function of workload, degree of automation,
and policies related to credit approval. Order selection, speed, and associated delay are directly
related to capacity, materials handling sophistication, and human resource availability. When a
product is out of stock, the time to complete order selection includes manufacturing scheduling.
The required transportation time is a function of distance, shipment size, type of transport, and
operating conditions. Final delivery to customers can vary depending on authorized receiving
times, delivery appointments, workforce availability, and specialized unloading and equipment
requirements.

Self Assessment

State whether the following statements are true or false:

16.  Supply chain output is the level of performance expected from the combined logistical
operations that support a particular arrangement.

17.  Market distribution is not an integral to sales performance because it provides timely and
economical product availability.

18. Marketing is dedicated to satisfying customers to achieve the lowest possible sales
penetration.

Case Sudy — Improving Supply Chain Responsiveness at a
Leading European Grocery Retailer

ow does a leading European Grocery Retailer with nearly 1000 stores and over

10 million SKU/Store combinations respond when the need to cater to rising

consumer incomes, expectations and individualism translates into higher supply
chain complexity and costs? The answer: Improve visibility and enhance collaboration
between retail stores and central functions in order to replenish stores more efficiently
while simultaneously lowering logistics costs.

Contd...
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Notes Working with a leading edge supply chain consulting form, the retailer realized that the
increasingly unpredictable nature of consumer behaviour makes planning more and more
difficult. So, more time is spent on planning but the results are less valuable because
planning involves making assumptions about what will happen rather than reacting to
what customers are actually doing. Consequently, the retailer determined that the only
way to be responsive to increasing consumer demands was to build processes and define
rules that required less day to day planning. According to the retailer’'s VP of Supply
Chain, “Ten years ago, we made a fundamental choice to no longer believe in the power
of forecasting. We don’t believe in the predictability of customer behaviour. As the offer
in products, information and services keeps growing forecasting is getting more difficult.”
They quickly determined that this required development of a highly automated
replenishment process with a single point of customer demand forecasting and centralized
control management.

“Now the supply chain is designed as a pull chain with input from customer behaviour
and forecasting models. The base for logistics is what the customer buys supported by
other parameters around when do customers visit.” says the retailer’s VP of Supply Chain.
Decisions and store planning and forecasting needed to be much more reactive which
required the availability of continuous, near real-time information. Traditional processes
were typically built around batch processing cycles, usually one per day. Moving from a
batch to a flow system (continuous operation and continuous decision making) facilitated
individualized delivery schedules based on geography, transport costs, type of merchandise
etc. Naturally, some batching still occurred in the process, such as deliveries to the
distribution centre from suppliers or the start of a new promotion but the emphasis is on
continuous flow of information, with no artificial barriers to impede the reaction time.

To determine how much of a particular product to send to a particular store requires
knowledge of the present and historic service levels as well as constraints of both the
product and the store. Each item/store combination has a unique set of parameters. For
some products, such as dry groceries, the parameter is simple- when one full case is sold,
one new case is ordered. But for items like fresh produce, factors like the desire for
freshness, an attractive presentation and the cost of shrinkage must all be taken into
account before deciding on an order schedule. Predictive forecasting is only used for
special situations such as promotions and events. Once the promotion is started, however,
ordering is quickly adjusted to reflect actual consumer behaviour in the store (e.g. real
time POS data).

According to the retailer’s VP of Supply Chain “The replenishment process is now fully
automated. We have a central control room where the switchboard is operated. Here we
monitor the assortment behaviour, the effect of the weather, the differences in revenues
compared to that type of local store etc. It is all in one place and there is centrally integrated
responsibility for all DCs, local stores, etc. Local stores only have to focus on sales, their
store (clean, products available) and customer attention. The central department decides
what products come in, in what amounts and prescribes how to fill the store. The store just
has to execute.” As a result of these enhancements to their planning and replenishment
processes, the retailer was able to realize some substantial benefits including a 50%
reduction in out of stocks. The amount of time employees spend on store processing has
declined significantly and improved availability of goods, fewer leftovers and less time
spent on ordering has translated into more time for employees to work directly with
customers.

In addition, supplier investigation into product availability also proved that availability
increased 14% during promotions. Most importantly, however, the net result of creating

Contd...
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a collaborative, automated, real-time event driven system is increased confidence that on Notes
any given day a customer who walks in to any one of the retailer’s stores will leave
satisfied.

Question

Analyse the case and write down the case facts.

Source: http://www.capgemini.com/m/en/tl/tl_18th_Annual_Trends_in_Logistics_and_
Transportation__Synchronization.pdf

2.7 Summary

° Logistics is that part of the supply chain process that plans, implements and controls the
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 the customer’s
requirements.

° Logistics is the designing and managing of a system in order to control the flow of
material throughout a corporation.

° Supply Chain Management is the systematic, strategic coordination of the traditional
business functions and the tactics across these business functions within a particular
company and across businesses within the supply chain, for the purposes of improving
the long-term performance of the individual companies and the supply chain as a whole.

° Logistics cost form an important part of the overall cost structure in any organization.

° A well-designed logistical effort must have high customer response and capability while
controlling operational variance and minimizing inventory commitment. Inventory has
limited value until it is positioned at the right time and at the right location to support
ownership transfer or value added creation.

° The first three functional areas of logistics - order processing, inventory, and transportation
- can be engineered into a variety of different operational arrangements.

° Logistics is viewed as the competency that links an enterprise with its customers and
suppliers.
° The operational management of logistics is concerned with movement and storage of

materials and finished products. Logistical operations start with the initial shipment of a
material or component part from a supplier and are finalized when a manufactured or
processed product is delivered to a customer.

° The potential for logistical services to favourably impact customers is directly related to
operating system design.

° Synchronization is the ability to coordinate, organize and manage end-to-end supply
chain flows - products, services, information, and financials - in such a way that the
supply chain functions as a single entity.

2.8 Keywords

Inbound Logistics: It means the movement of materials received from suppliers.

Information Flow: It identifies specific locations within a logistical system that have requirements.
Information also integrates the three operating areas.
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Logistics: Logistics is the process of planning, implementing and controlling the efficient, effective
flow and storage of goods, services and related information from the point of origin to the point
of consumption for the purpose of conforming to the customer requirement.

Material Management: It means the movement of material and components inside a firm.

Materials Handling: Material Handling refers to activities, equipment, and procedures related
to the moving, storing, protecting and controlling of materials in a system.

Order Management: It includes understand various specifications and design order requirements
with each suppliers, which will help in identifying ways of reducing cost and also help in
reducing price structure.

Physical Distribution: It refers to movement of goods outward from the end of the assembly
line to the customer.

Physical Distribution: Physical distribution is the set of activities concerned with efficient
movement of finished goods from the end of the production operation to the consumer.

Procurement: 1t is concerned with purchasing and arranging inbound movement of materials,
parts, and/ or finished inventory from suppliers to manufacturing or assembly plants, warehouses,
or retail stores.

Supply Chain Synchronization: It is the ability to coordinate, organize and manage end-to-end
supply chain flows - including products, services, information and financials - in such a way
that the supply chain functions as a single entity.

Supply-chain Management: Supply chain management (SCM) is the management of a network
of interconnected businesses involved in the provision of product and service packages required
by the end customers in a supply chain.

Synchronization: It is the ability to coordinate, organize and manage end-to-end supply chain
flows - products, services, information, and financials - in such a way that the supply chain
functions as a single entity.

Transportation: It is the operational area of logistics that geographically moves and positions
inventory.

Transshipment: It mainly involves controlling the express shipping costs, typically when a
company have an entire shipment sent on an express service level basis for which higher cost is
incurred.

Warehousing: A warehouse is a commercial building for storage of goods. Warehouses are used
by manufacturers, importers, exporters, wholesalers, transport businesses, customs, etc.

2.9 Review Questions

1.  Illustrate a common trade-off that occurs between the work areas of logistics.

2. Discuss and elaborate on the following statement: “The selection of a superior location
network can create substantial competitive advantage.”

3. Describe the logistics value proposition. Be specific regarding specific customer
accommodation and cost.

4. Describe the fundamental similarities and differences between procurement, manufacturing
support, and market distribution performance cycles as they relate to logistical control.

5. Discuss uncertainty as it relates to the overall logistical performance cycle.
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6.  Discuss and illustrate how performance cycle variance can be controlled. Notes

7. What is the logic of designing echeloned logistical structures? Can echeloned and direct
structures be combined?

8. Distinguish between Performance Cycle Structure and Market Distribution Performance
Cycles.
9. Write brief note on Echelon Structured Logistics.

10. Define Order management.

11. “Coordination is the backbone of overall information system architecture among value
chain participants.” Elucidate.

12.  Discuss the phases included in the Integrated Logistic.

Answers: Self Assessment

1.  Loger 2. Material
3. SCM 4. False
5. True 6.  False
7. Inventory 8. Transportation
9.  Network Design 10. True
11. True 12. False
13.  Echelons 14. Consolidation
15.  Strategy 16. True
17. False 18. False
2.10 Further Readings
&
Books Reji Ismail, Logistics Management, Excel Books, Delhi.

Ailawadi C. Sathish and Rakesh Singh, Logistics Management, Prentice Hall India,
2005

Agrawal D.K., Textbook of Logistics and Supply Chain Management, MacMillan India
Limited, 2003.

Bowersox D., Closs D., and Mixby Copper, M., Supply Chain Logistics Management,
McGraw Hill, 2002.

Ballou, Business Logistics/Supply Chain Management, Pearson Education.

Bowersox, D. J., Logistics Management, Tata McGraw Hill, 2002.

v. o,
Online links ~ http:/ /sta559s11.pbworks.com/w/file/fetch/37766848 /IntroLogistic
RegressionPengEducResearch.pdf

http:/ /www .tree4health.org/distancelearning/sites/ www.tree4health.org.
distancelearning/files/readings/intro_logistic_regress.pdf
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Unit 3: Customer Accommodation Notes

CONTENTS
Objectives
Introduction
3.1 Customer-Focused Marketing
311 Managing Consumer Waiting Periods
3.1.2 Dealing with Difficult Customers
3.2  Customer Service
3.2.1 Basic Service Capability
3.22 Availability
3.23  Stockout Frequency
3.24 Fill Rate
3.2.5 Orders Shipped Complete
3.2.6 Operational Performance
3.2.7  Service Reliability
3.2.8 The Perfect Order
3.3 Customer Satisfaction
3.3.1 Measurement of Customer Satisfaction
3.3.2 A Model of Customer Satisfaction
3.4 Customer Success
341 Achieving Customer Success
342 Value-Added Services
3.5 Summary
3.6 Keywords
3.7 Review Questions

3.8  Further Readings

Objectives

After studying this unit, you will be able to:

o Explain the Customer-Focused Marketing
° Understand the Customer Service

° Discuss the Customer Satisfaction

° Describe the Customer Success
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Introduction

Logistics contributes to an organization’s success by providing customers with timely and
accurate product delivery. The key question is who is the customer? For logistics, the customer
is any delivery destination. Typical destinations range from consumers’ homes to retail and
wholesale businesses to the receiving docks of a firm’s manufacturing plants and warehouses. In
some cases, the customer is a different organization or individual who is taking ownership of
the product or service being delivered. In many other situations, the customer is a different
facility of the same firm or a business partner at some other location in the supply chain.

Regardless of the motivation and delivery purpose, the customer being serviced is the focal
point and driving force in establishing logistical performance requirements. It is important to
fully understand customer service deliverables when establishing logistical strategy. This unit
details the nature of customer service and the development of facilitating strategies.

For a logistician, a customer is any delivery location. Typical destinations range from consumers’
homes to retail and wholesale businesses to the receiving docks of manufacturing plants and
distribution centres. In some cases the customer is a different organization or individual who is
taking ownership of the product or service being delivered. In many other situations the customer
is a different facility of the same firm or a business partner at some other location in the supply
chain. It is common for the logistics manager of a retail distribution centre to think of the
individual stores to be serviced as customers of the distribution centre, even though the stores
are part of the same organization.

Regardless of the motivation and delivery purpose, the customer being serviced is the focal
point and driving force in establishing logistical performance requirements. It is critical to fully
understand customer needs that must be accommodated in establishing logistical strategy. This
unit details the nature of various approaches to accommodating customer requirements.

3.1 Customer-Focused Marketing

The logical starting point is to understand how logistical competency contributes to marketing
performance. Firms guided by market opportunity, view satisfying customer requirements as
the motivation behind all activities. The objective of marketing initiatives is to penetrate specific
markets and generate profitable transactions. This posture, often referred to as the marketing
concept, emerged as part of the post-World War II shift from seller- to buyer-dominated markets.
In this section, attention is directed to three fundamental concepts. First, the essence of a
marketing orientation to business planning is developed. Next, the increased attention to
developing logistics as a core competency is discussed. This notion of treating logistical
competency as a strategic resource is critical to customer service planning. Finally, the changing
nature of most desired logistics practice is examined in terms of product life-cycle requirements.
It is important to understand that logistical performance should be modified over time to
accommodate changing marketing requirements.

3.1.1 Managing Consumer Waiting Periods

Most good customer service benchmarks include the length of the waiting time - in airlines,
banking, health service, shopping, etc. Customers tend to lose patience, and the service firm has
to agonize in choosing speed over security. But the world over, delayed service is perceived as
inefficiency. Waiting time management is a challenge but can be creatively handled. Doctors in
their clinics have ergonomically designed lounges, magazines and softly played televisions.
Hairdressers too have magazines and extra chairs while airlines are splurging on exclusive
lounges. Some examples of customer wait management:
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1.  Keep the customer occupied - reading magazines, listening to music or viewing TV. Notes

2. Convey to the customer that the service process has began; it will make less fidgety.
Bankers start the preliminary paperwork processes, while doctors shift patients to different
examining rooms.

3. Make attempts to reassure the customers as anxiety makes waiting feel longer.

4. Share all the information possible with the customers, as this will reduce the anxiety level
and give them cues for getting occupied.

5. Do not make it evident that some customers are more equal than others; discrimination
will make customers indignant and restive.

6.  Try to encourage customers to interact with each other as this will keep them occupied and
engaged. If they are alone, the wait might seem interminable.

3.1.2 Dealing with Difficult Customers

The quality of service transactions, surprisingly, depends to a great extent also on the
characteristics and traits of the customers:

1.  Education and background - like profession, skills, experience, family background, social
circle, etc.

A customer who is a professional, like a chartered accountant, will be in a better position to
understand the savings account opening norms in a bank than an illiterate farmer. The latter
would most probably require detailed explanations, in his mother tongue, and assistance in
filling up all the forms. These would undoubtedly make the service transaction more time-
consuming. In addition, the service delivery would suffer, if the provider was not conversant
with the language of the customer or was incapable of coming down to the comprehension level
of the customer.

' Example: An educated housewife could be helpless inside an ATM kiosk, if there was a
“system fault” and would have to resort to ‘manned’ banking procedures.

1.  Themood, attitude and personality of the customer, which might prevent a smooth service
transaction.

(@) In a popular restaurant positioned for the family, when some rowdy non-family
group disturbs the peaceful atmosphere, the service provider fails in delivering the
promise.

(b) The demeanour of the ill-mannered group is markedly different from the orderly
behaviour of the rest of the family-type customers, and although they are smaller in
number, they manage to ruin the experience of all other customers. This is also an
uncontrollable factor for the service marketer.

Service transactions and the quality of service delivery depend a lot on both the provider and
the customers carrying out their roles seamlessly as designed by the blueprints of operations.
While it can to a great extent be possible to manage the quality of the performance of the
internal customers, it becomes a challenge to extract compliant behaviour from the customers.

The customers of the same service firm and offer are different from each other due to the
following:

° Differing backgrounds of education, family, occupation, income;
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) Differing skills, attitude and aptitude;
[ Differing moods, involvement, experience, awareness and perception.

If the service has to be delivered with consistent quality - and customers’ participation is taken
as mandatory for the service delivery - then the differences in the characteristics of the customers
have to be taken into account by the service marketer. The customer has to be managed, which
can be attempted in the following ways:

) Training and education of the customer;

° Choosing the appropriate segment of the customers that are desirable and manageable by
the service marketer.

Training and education of the customer: As mentioned before, airline staff pantomime and give
verbal instructions on flight safety procedures before takeoff to the passengers. Package tour
operators give detailed instruction booklets and other information brochures to their customers
and make them sign many clauses of conduct and disclaimers.

Targeting the chosen segment: Citibank took the lead followed by other foreign banks and then
later by most private banks, to keep a high minimum-balance-maintaining clause for its account
holders. In the process they got to avoid the vast mass-banking crowd who were not only
unprofitable (from their point of view) but also greatly differed in their quality of service
participation.

Customer retention strategies: The service marketer should stress on retaining customers, as
they are less expensive than customer acquisition. A retained customer will also contribute
handsomely to the bottom line through positive referrals and repeat purchases over an entire
lifetime. The service marketer can attempt four types of bonding with customers (see Figure):

Figure 3.1: Levels of Retention Strategies
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Source: David E. Bowen and Benjamin Schneider, “Boundary Spanning Role Employees and the Service
Encounter: Some Guidelines for Management and Research” in The Service Encounter, ed. J. A. Czepiel,
M. R. Solomon and C. F. Surprenant (Lexington, Mass: Lexington Books, 1985) pp. 127-148.
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° Financial bonds - through favourable pricing and incentives; Notes
° Social bonds - by way of personal and enduring relationships;
° Customization bonds - through mass customization, feed forward and anticipation;
° Structural bonds - joint involvement and integrated systems.
Caselet Square D Co.

tSquare D Co., a Palatine, Illinois-based manufacturer of electrical control products

and unit of Paris-based Schneider Electric, VP of Marketing Chris Curtis

enthusiastically promotes Square D’s marketing approach toward its strategic
accounts. These accounts, such as Daimler- Chrysler and IBM Cop., are high profile and
generate significant sales. Square D uses a Relationship Management Process or RMP to
market its products to these accounts. RMP stresses creating one-to-one marketing
partnerships in which Square D customers are provided with exactly the products and
level of service they want.

For example, Scott Chakmak is Square D’s director of strategic accounts-DaimlerChrysler
and spends his working days in DaimlerChrysler’s Kenosha, Wisconsin, plant. This
proximity to the customer allows Square D’s sales staff to become well acquainted with
DaimlerChrysler’s needs. Prior to Daimler’s acquisition of Chrysler, Mr. Chakmak realized
that Square D’s team could ease the workload of Chrysler’s engineers by helping with the
design of a new engine assembly line. He suggested that his team oversee the design of
the electrical control system of each machine to ensure conformity. The consistency of the
design would reduce training time and make Chrysler’s employees more versatile. After
more than 2 years, Chrysler finally agreed to Square D’s proposal and put its supplier in
charge of the project. Communicating via the Internet with more than 80 other contributing
suppliers around the world, Square D completed the project in 27 months, significantly
shorter than the industry standard of 36 months, according to Mr. Chakmak. Since that
first project, Square D has overseen similar projects for various DaimlerChrysler plants
around the world. “The first project took 2 years to sell,” recalls Mr. Chakmak. “It took 9
months to sell the next time.”

Then it was 30 days. Since then, it’s basically been a handshake. Ultimately, RMP is about
customer segmentation. If customers don’t want or require value-added services, Square
D simply sells them the products they need. For other customers, value-added services can
be customized to meet their specific product needs. These extra efforts can be quite
worthwhile for Square D, enhancing its value as a supplier to a strategic customer.
For example, Square D is now the sole supplier of power supply equipment to IBM Cop.
Square D must adhere to rigorous standards in handling strategic accounts. Square D and
its sister Schneider brand, Modicon, sell to IBM approximately $I I million in electrical
control products annually under a 3-year pact signed last year. This pact ensures that IBM
receives volume discounting, standardization across plants, prompt shipping, available
inventory for essential products, and responsive service. Mr. Curtis sums up Square D’s
RMP approach as an evolution of the total quality management movement of the 1980s.
Instead of the manufacturing process, RMP scrutinizes Square D’s relationship with its
customers to better accommodate individual requirements and improve channel success.

Source: Scan Callahan, “Getting a Square Deal: Advertising Age’s Business Marketing”, January/February
2000, p. 315
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Self Assessment

Fill in the blanks:

1. The objective of ........................ initiatives is to penetrate specific markets and generate
profitable transactions.

2. The ..o marketer should stress on retaining customers.

3. A who is a professional, like a chartered accountant, will be in a better
position to understand the savings account opening norms in a bank than an illiterate
farmer.

4. Service transactions and the quality of service delivery depend a lot on both the provider

and the customers carrying out their roles seamlessly as designed by the blueprints of

3.2 Customer Service

Marketing identifies the appropriate logistical performance. The critical strategic issue is to
determine the combination of services and their desired format that will support and stimulate
profitable transactions.

Although most senior managers agree that customer service is important, they find it difficult to
explain exactly what it is and does. Two interpretations commonly expressed are easy to do
business with and sensitive to customer needs. While such generalizations have appeal from a
qualitative perspective, it is difficult to interpret what “easy to do business with” means for
firms that deal with numerous customers on a daily basis. To develop a customer service strategy,
it is necessary to develop a working definition of customer service.

LaLonde and Zinszer have researched various ways that customer service can be viewed: (1) as
an activity, (2) in terms of performance levels, and (3) as a philosophy of management.

Viewing customer service as an activity suggests that it is capable of being managed. Thinking
of customer service in terms of performance levels has relevancy providing it can be accurately
measured. The notion of customer service as a philosophy of management exemplifies the
importance of customer-focused marketing. All three dimensions are important to understand
what is involved in successful customer service.

A broad definition of customer service should embody elements from all three perspectives.

Customer service is a process for providing significant value-added benefits to the supply chain
in a cost-effective way.

It is clear that excellent customer service performance seems to add value for all members of the
supply chain. Thus, a customer service program must identify and prioritize all activities important
to accomplish operating objectives. A customer service program also needs to incorporate

measures for evaluating performance. Performance needs to be measured in terms of goal

attainment and relevancy. The critical question in planning a customer service strategy remains.
Does the cost associated with achieving the specified service goals represent a sound investment
and, if so, for what customers? Finally, it is possible to offer key customers something more than
high-level basic service. Extra service beyond the basics is typically referred to as value-added.

Value-added services, by definition, are unique to specific customers and represent extensions

over and above a firm’s basic service program.
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3.2.1 Basic Service Capability Notes

Three fundamental dimensions of customer service are identified: availability, performance,
and reliability. These attributes are now discussed in greater detail. Numerous research studies
have examined the relative importance of the three service attributes in different business
situations. The general conclusion is that all three aspects of service are important. However, a
given service attribute may be more or less important depending on the specific marketing
situation.

3.2.2 Availability

Availability is the capacity to have inventory when it is desired by a customer. Availability can
be achieved in a variety of ways. The most common practice is to stock inventory in anticipation
of customer orders. The appropriate number, location, and stocking policy of warehouses are
one of the basic issues in logistical system design. Typically an inventory stocking plan is based
on forecasted requirements and may incorporate differential stocking strategies for specific
items as a result of sales popularity, importance of the specific item to the overall product line,
profitability, and the value of the merchandise.

l?

Did u know? Inventory can be classified into two groups: base stock determined by
forecasted requirements and held to support basic availability, and safety stock to cover
demand that exceeds forecasted volumes and to accommodate unexpected operational
variances.

An important aspect of availability is a firm’s safety stock policy. Safety stock exists to
accommodate forecast error and cushion delivery delays during base stock replenishment.
Generally, the greater the desire to protect against out-of-stocks, the larger the safety stock
required. Thus, high safety stock commitment typically means larger average inventory. In
high-variance situations, safety stock can constitute greater than half of a firm’s average inventory.

It should be clear that achieving high levels of consistent inventory availability requires a great
deal more planning than allocating inventory to warehouses based on sales forecasts. In fact, the
key is to achieve high levels of inventory availability for selected or core customers while
holding overall investment in stock and facilities at a minimum. Such exacting performance
requires total integration of all logistical resources and clear goals regarding availability
commitments to specific customers. Exacting programs of inventory availability are not
conceived or managed on “the average.” Therefore, availability is based on the following three
performance measures: stockout frequency, fill rate, and orders shipped complete. These three
measures determine a firm’s ability to meet specific customer inventory requirements.

3.2.3 Stockout Frequency

Stockout frequency is the probability that a stockout will occur. In other words, this measure
indicates if a product is available to ship to customers. A stockout occurs when demand exceeds
product availability. The stockout frequency is a measure of how many times demand for a
specific product exceeds availability. The aggregation of all stockouts across all products is an
indication of how well a firm is positioned to provide basic service commitments. This measure
does not consider the fact that some products may be more critical in terms of availability than
others. However, stockout frequency is a starting point in measuring inventory availability.
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3.2.4 Fill Rate

Fill rate measures the magnitude or impact of stockouts over time. Just because a product is out
of stock does not necessarily mean that a customer requirement is going unsatisfied. Before a
stockout affects service performance, it is necessary to confront a customer requirement. Then it
becomes important to identify that the product is not available and to determine how many
units the customer wanted. Fill rate performance is typically specified in customer service
objectives. By measuring the magnitude of stockouts, a firm’s track record in meeting customer
requirements can be determined.

' Example: If a customer orders 50 units and only 47 units are available, the order fill rate
is 94 percent (47/50).

To effectively measure fill rate, the typical procedure is to evaluate performance over a specified
time that includes multiple customer orders. Thus, fill rate performance can be calculated for a
specific customer or for any combination of customers or business segment desired.

Fill rate can also be used to differentiate the level of service to be offered on specific products. In
the earlier example, if all 50 products were critical, an order fill rate of 94 percent could result in
a stockout in the customer’s operation and create considerable dissatisfaction. However, if most
of the 50 products were relatively slow movers, a fill rate of 94 percent could be satisfactory. The
customer may accept a back-order or even be willing to reorder the short items. A firm can
identify products that are critical and should have higher fill rates on the basis of customer
requirements. Fill rate strategies can then be developed to meet customer expectations. Stockout
frequency and fill rate both depend on customer order practices.

' Example: If a firm places frequent replenishment orders for small quantities, the
probability of stockout frequency will increase as a result of shipment variability. In other
words, each replenishment order represents an equal chance for a delivery delay.

Thus, as the number of orders that impact safety stock increases, more stockouts will occur. On
the other hand, if a firm places fewer large replenishment orders, the potential stockout frequency
will be less and the expected fill rate will be higher.

3.2.5 Orders Shipped Complete

Orders shipped complete are a measure of the times that a firm has the entire inventory ordered
by a customer. It is the strictest measure since it views full availability as the standard of
acceptable performance. Orders shipped complete establishes the potential times that customers
will receive perfect orders, providing all other aspects of performance have zero defects.

These three availability measures combine to identify the extent to which a firm’s inventory
strategy is meeting customer expectations. They also form the basis to evaluate the appropriate
level of availability to incorporate in a firm’s basic service platform.

3.2.6 Operational Performance

The performance cycle was positioned as the operational structure of logistics. Mission, type of
customer being serviced, differentiated performance cycles and the degree of operational variance
experienced over time. Operational measures specify the expected performance cycle in terms
of (1) speed, (2) consistency, (3) flexibility and (4) malfunction/recovery. Operational performance
involves logistical commitment to expected performance time and acceptable variance.
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Speed Notes

Performance-cycle speed is the elapsed time from when an order is placed until shipment
arrival. Such commitment must be viewed from a customer’s perspective. The time required for
performance-cycle completion can be very different depending on logistical system design.
Given today’s high level of communication and transportation technology, order cycles can be
as short as a few hours or as long as several weeks or months.

Of course, the highest commitment to both inventory availability and operational speed is
customer inventory consignment. In consignment arrangements, the product is inventoried at a
customer’s business establishment in anticipation of need. While consignment may be ideal
from a customer’s perspective, it can be an expensive way for a supplier to do business.
Consignment arrangements are typically limited to critical items that can result in significant
loss in efficiency or effectiveness if they are not available exactly when required, such as machine
parts and emergency medical supplies. Typical consignment situations are found in business-to-
business marketing and the health care industry.

l?

Did u know? The decision for a supplier to consign as contrasted to a customer holding
safety stock is often a reflection of the relative power in a business relationship.

The more typical business arrangement is for a supplier’s delivery commitment to be based on
customers’ expectations in terms of performance-cycle speed. In critical situations, service can
be performed in a few hours by special delivery from a local warehouse or on an overnight basis
using highly reliable transportation services. Usually, the business relationship is formed around
performance-cycle expectations that facilitate efficient logistical operations while meeting
customer requirements. In order words, not all customers need or want maximum speed if it
results in an increase in price or effective logistics cost.

Performance-cycle timing has a direct relationship to inventory requirements. Typically, the
faster the planned performance, the lower the level of inventory investment required by
customers. This relationship between performance time and customer inventory investment is
at the heart of time-based logistics arrangements reliability.

Consistency

While speed of service is critical, most logistical managers place greater emphasis on consistency.
Consistency refers to a firm’s ability to perform at the expected delivery time over a large
number of performance cycles. Failure to be consistent translates directly into customers needing
to carry extra safety stock to protect against possible late delivery. Whereas availability is
concerned with the ability to ship products when required and performance-cycle speed is
concerned with the commitment to complete all work requirements necessary to deliver specific
orders at a prescribed time, consistency deals with compliance to delivery commitments over
time. The issue of consistency is fundamental to logistical operations.

Flexibility

Operational flexibility refers to a firm’s ability to handle extraordinary customer service requests.
A firm’s logistical competency is directly related to how well unexpected circumstances are
handled. Typical events requiring flexible operations are as follow:

1.  Modifications in basic service arrangements such as onetime changes in ship-to destinations

2. Support of unique sales and marketing programs
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New-product introductions
Product phase out
Disruption in supply
Product recall

Customization of service levels for specific markets or customers

© N o g kW

Product modification or customization performed while in the logistics system, such as
pricing, mixing; or packaging. In many ways the essence of logistical excellence rests in
the ability to be flexible. As a rule, a firm’s overall logistical competency depends on the
capability to “go the extra yard” when appropriate to satisfy a key customer requirement.

Malfunction/Recovery

Regardless of how fine-tuned a firm’s logistical operation is, malfunctions will occur. The
continuous performance of service requirements under all types of operational situations is a
difficult task. Sometimes, programs can be established to prevent or accommodate special
situations, thereby preventing malfunction. Such extraordinary commitments must be reserved
for justifiable situations. In terms of the basic service program, the key is to anticipate that
malfunctions or service breakdowns will occur and to have in place contingency plans to
accomplish recovery. Thus, the basic service program guarantees a high level of service with the
realization that no program is fail-safe. When service failures occur, the customer service program
should have contingency plans that identify expected recovery and measure compliance.

Logistics quality is all about reliability. A fundamental quality issue in logistics is the ability to
comply with levels of planned inventory availability and operational performance. Beyond
service standards, quality compliance involves a capability and willingness to rapidly provide
accurate customer information regarding logistical operations and order status. Research indicates
that the ability of a firm to provide accurate information is one of the most significant measures
of customer service competency. Increasingly, customers indicate that advanced information
concerning the contents and timing of an order is more critical than complete order fulfilment.
Customers detest surprises! More often than not, customers can adjust to a stockout or late
delivery situation if they receive advanced notification.

In addition to service reliance, a major part of service quality is continuous improvement.
Logistical managers, similar to other managers within the firm, are concerned with meeting
operational objectives with as few malfunctions as possible.

|

Notes  One way to achieve these objectives is to learn from malfunctions and improve the
operating system to prevent reoccurrence.

3.2.7 Service Reliability

Service reliability involves the combined attributes of logistics and concerns a firm'’s ability to
perform all order-related activities, as well as provide customers with critical information
regarding logistical operations and status. Beyond availability and operational performance,
attributes of reliability may mean that shipments arrive damage-free; invoices are correct and
error-free; shipments are made to the correct locations; and the exact amount of product ordered
is included in the shipment. While these and numerous other aspects of overall reliability are
difficult to enumerate, the point is that customers demand that a wide variety of business details
be handled routinely by suppliers. Additionally, service reliability involves a capability and a
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willingness to provide accurate information to customers regarding operations and order status. Notes
Research indicates that the ability of a firm to provide accurate information is one of the most

significant attributes of a good service program. Increasingly, customers indicate that advanced

notification of problems such as incomplete orders is more critical than the complete order

itself. Customers hate surprises! More often than not, customers can adjust to an incomplete or

late delivery, if they have advanced notification.

3.2.8 The Perfect Order

The ultimate in logistics service is to do everything right and to do it right the first time. It is not
sufficient to deliver a complete order but to deliver it late. Nor is it sufficient to deliver a
complete order on time but to have an incorrect invoice or product damage incurred during the
handling and transportation process. In the past, most logistics managers evaluated customer
service performance in terms of several independent measures: fill rates were evaluated against
a standard for fill; on-time delivery was evaluated in terms of a percentage of deliveries made
on time relative to a standard; damage rates were evaluated relative to a standard for damage;
etc. When each of these separate measures was acceptable relative to standard, overall service
performance was considered acceptable.

Recently, however, logistics and supply chain executives have begun to focus attention on zero-
defect or six-sigma performance. As an extension of Total Quality Management (TQM) efforts
within organizations, logistics processes have been subjected to the same scrutiny as
manufacturing and other processes in the firm. It was realized that if standards are established
independently for customer service components, even if performance met standard on each
independent measure, a substantial number of customers may have order-related failures.

Example: If orders shipped complete, average on-time delivery, average damage-free
delivery, and average correct documentation are each 97 percent, the probability that any order
will be delivered with no defects is approximately 88.5 percent. This is so because the potential
occurrence of any one failure combined with any other failure is .97 x .97 x .97 x .97. The converse
of this, of course, is that some type of problem will exist on as many as 11.5 percent of all orders.

The notion of the perfect order is that an order should be delivered complete, delivered on time,
at the right location, in perfect condition, with complete and accurate documentation. Each of
these individual elements must comply with customer specifications. Thus, complete delivery
means all products the customer originally requested, on time means at the customer’s specified
date and time, etc. In other words, total order cycle performance must be executed with zero
defects - availability and operational performance must be perfectly executed and all support
activities must be completed exactly as promised to the customer. While it may not be possible
to offer zero defects as a basic service strategy across the board to all customers, such high-level
performance may be an option on a selective basis.

Self Assessment

State whether the following statements are true or false:

5. Fill rate cannot also be used to differentiate the level of service to be offered on specific
products.
6.  Safety stock exists to accommodate forecast error and cushion delivery delays during base

stock replenishment.

7. The performance cycle was not positioned as the operational structure of logistics.
8.  Operational consistency refers to a firm’s ability to handle extraordinary customer service
requests.
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3.3 Customer Satisfaction

Customer satisfaction is the degree to which customer expectations of a product or service are
met or exceeded. Logistics exists to satisfy customer requirements by facilitating important
manufacturing and marketing operations. The most demanding service commitment is to focus
on facilitating customer success. By definition, a success program and its related commitments
focus on long-term business relationships that have growth potential and offer high probability
of achieving the desired results.

A\

Caution To ensure that a customer is successful may require a supplier to help reinvent
the way a product is sold or distributed.

3.3.1 Measurement of Customer Satisfaction

There are a lot of challenges that service marketers face due to the basic difference that prevails
between service and goods. Some of the challenges that they constantly face are:

° Understanding customer needs and their expectations from service;
° Tangibilising the service offering;
° Dealing with different types and varieties of people - internal as well as external customers

- as also the delivery issues;
o Keeping promises made to customers.
But the most intriguing challenge is the measurement and monitoring of quality.
Some questions regarding quality of service still elude any definitive answers:

° How can service quality be defined and improved when the product is intangible and
non-standardized?

o How can new services be designed and tested effectively when the service is essentially an
intangible process?

° How can the service firm be certain that its communication has been effective, consistent
and relevant, especially when its other marketing mixes are also communicating? This
apprehension is especially true with respect to the role played by the providers in the
service transaction.

The various operational objectives which logistics help in achieving and hence maximizing
customer satisfaction and success are as follows:

o Rapid Response: Rapid response is concerned with a firm’s ability to satisfy customer
service requirements in a timely manner. Information technology has increased the
capability to postpone logistical operations to the latest possible time and then accomplish
rapid delivery of required inventory. The result is elimination of excessive inventories
traditionally stocked in anticipation of customer requirements. Rapid response capability
shifts operational emphasis from an anticipatory posture based on forecasting and
inventory stocking to responding to customer requirements on a shipment-to-shipment
basis. Because inventory is typically not moved in a time-based system until customer
requirements are known and performance is committed, little tolerance exists for
operational deficiencies.

o Minimum Variance: Variance is an unexpected event that disrupts performance of the
system. Variance may result from any aspect of logistical operations. Delays in expected
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time of customer order receipt, an unexpected disruption in manufacturing, goods arriving Notes
damaged at a customer’s location, or delivery to an incorrect location. These result in a

time disruption in operations that must be resolved. Potential reduction of variance relates

to both internal and external operations. Operating areas of a logistical system are subject

to potential variance. The traditional solution to accommodate variance was to establish

safety stock inventory or use high-cost premium transportation. These practices, given

their expense and associated risk, have been replaced by using information technology to

achieve positive logistics control. To the extent, variances are minimized; logistical

productivity improves as a result of economical operations. Hence a basic objective of

overall logistical performance is to minimize variance.

Minimum Inventory: The aim of minimum variance involves assets, commitment and
relative turn velocity. Total commitment is the financial value of inventory deployed
throughout the logistical system. Turn velocity involves the rate of inventory usage over
a period of time. High turn rates, coupled with inventory availability, means that assets
devoted to inventory are being utilized effectively. The aim is to reduce inventory
deployment to the least level consistent with customer service goals to achieve the least
overall total logistics cost. Zero inventories have become increasingly important as
managers seek to reduce inventory storage. The reality of reengineering a system is that
operational defects do not become apparent until inventories are reduced to their least
possible level.

|

Notes The goal of eliminating all inventories is attractive; it is important to note that
inventory can and does facilitate some important benefits in a logistical system.

Inventories can provide improved return on investment when they result in economies of
scale in manufacturing or procurement. The aim is to reduce and manage inventory to the
lowest possible level while simultaneously achieving desired operating aim. To achieve
the aim of minimum inventory, the logistical system design should control commitment
and turn velocity for the entire firm, not only for each business location.

Consolidated Movement: The most important logistical costs are transportation.
Transportation cost is directly proportional to the type of product, size of shipment, and
distance. Logistical systems that feature premium service depend on high-speed, small-
shipment transportation. Premium transportation is typically high-cost. To decrease
transportation cost, it is desirable to achieve movement consolidation. The larger the
overall shipment and the longer the distance it is transported, the lower is the transportation
cost per unit. To achieve this, it requires innovative programmes to group small shipments
for consolidated movement. These kinds of programmes must be facilitated by working
arrangements that transcend the overall supply chain.

Improvement in Quality: Another logistical aim is to seek continuous improvement in
quality. Total Quality Management (TQM) has become a major commitment in all
departments of industry. Total commitment to TQM is one of the major forces which
contribute to the logistics. In case a product becomes defective or if service promises are
not kept, value is added by the logistics. Logistical costs, once increased, cannot be reversed.
When quality fails, the logistical performance typically needs to be reversed and then
repeated. Logistics itself must perform to the required quality standards. The challenge of
achieving zero defect logistical performance is illustrated by the fact that logistical
operations typically must be performed across a wide geographical area at all times of the
day and night. The quality challenge is illustrated by the fact that most logistical work is
performed due to supervisor’s vision. Reworking a customer’s order due to incorrect
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shipment or due to in-transit damage is more costly than performing it right the first time.
Logistics is a main part of developing and maintaining continuous TQM improvement.

° Life-cycle Support: The final logistical aim is life-cycle support. Very few items are sold
without some guarantee that the product will perform as advertised over a period. The
normal value-added inventory flow toward customers must be reversed. Product recall is
an important competency that results from increasing rigid quality standards, product
expiration dating and responsibility for hazardous consequences. Return logistics
requirements also result from the increasing number of laws prohibiting disposal and
encouraging recycling of beverage containers and packaging materials. The most important
aspect of reverse logistical operations is the need for maximum control when a potential
health liability exists. A recall programme is similar to a strategy of maximum customer
service that must be executed regardless of cost. The operational requirements of reverse
logistics range from lowest total cost, such as returning bottles for recycling, to maximum
performance solutions for critical recalls.

=7|

Notes The important point is that sound logistical strategy cannot be formulated without
careful review of reverse logistical requirements.

The importance of service support logistics changes directly with the product and buyer. This
applies especially to firms marketing consumer durables or industrial equipment. The
commitment to life-cycle support constitutes a demanding operational requirement as well as
one of the largest costs of logistical operations. The life-cycle support capabilities of a logistical
system must be carefully designed. Reverse logistical competency, as a result of worldwide
attention to environmental concerns, requires the capacity to recycle ingredients and packaging
materials.

Logistical service is measured in terms of:

o Availability: Availability denotes having inventoried to consistently meet the need of
the customer material or product requirements.

o Operational Performance: Operational performance means the elapsed time from order
receipt to delivery. Operational performance involves delivery speed and consistency. A
firm’s operational performance can be measured in terms of how flexible it is in
accommodating unusual and unexpected request of customer.

o Service Reliability: Service reliability pertains to the quality attributes of logistics. For
logistics performance to continuously meet customer expectations, it is necessary that
management should be committed to continuous improvement.

3.3.2 A Model of Customer Satisfaction

This model can help a firm desirous of improving service quality to focus better on its strategies
and service processes. This model can not only be used to find and identify areas in service
delivery and designs (which might lack quality), but also measure and monitor quality in
service.

Quality in service is as perceived by the customer. There is no other way to either comprehend
or administer. As service is intangible; the only way to measure quality in service is to measure
the expectation of the customer before the receipt of service and measure his perception after the
experience, that is, the service encounter. The gap between the two is a measure of the service
quality. The larger the gap, the worse is the service quality; the narrower the gap, better the
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service quality of the firm; i.e., the firm is successful in meeting the customer’s expectations... so
far! Since consumer expectations keep inching upward constantly, so must the quality of service.

the measurement of the expectation of the customers (in this case, students) before the
service delivery (before admission)

the measurement of perception of the experience, after the service encounter (after
admission, during the 2-year course and after the convocation)

thus measuring the gap between the two

The model professes two types of gaps:

The Customer Gap - the gap between customer expectations and customer perceptions.
This, in other words, is the service quality shortfall as seen by the customers. Customers
develop expectations from receipt of external stimuli from many sources - ranging from
those that are company - controlled to social influences. These form the bases of his
reference-to-come for the service experience. The customer’s perceptions indicate the service
as actually received, for all practical purposes, since what we perceive is what is real to us.
Perceptions are everything.

Company-controlled external stimuli are: service product/offer, price, advertising,
promotions, displays, outlets etc.

Figure 3.2: Gaps Model of Service Quality

Customer
Expected

Perceived
Service

Service Delivery External

- Ga communications to
customers

Customer-driven
Service designs and
standards

Company perceptions of
Consumer expectations

Source: Upendra Kachru, (2010), “Exploring the Supply Chain,” Excel Books

Social influences as external stimuli are: word of mouth communications and reference groups.
Other influencers of expectations are: personal needs and past experience of the customer.

The customer gap indicates the difference between actual performance and the customer’s
perception of the service. There are a lot of subjective judgments made by customers. Last
experiences may prejudice them and change their estimation of quality.

'i Example: A customer is satisfied with a certain restaurant; but his last experience there

(it could be because of a new waiter) could leave him embittered, washing away years of happy
experiences at one go.
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Service quality is all about the responsiveness of an organization to meet the customer’s
expectations. The service performance is measured by the perceived service quality. The quality
of a service has two components:

° Technical quality: This is the end result of the service operations process.

° Functional quality: This is about the process, especially concerning the interaction between
the customer and service provider.

These two factors inject a heavy dose of subjectivity into the service process.

Any service organization would be desirous of closing the gap between what is expected and
what the customer has received. To them, this would be absolutely necessary to build a long-
term relationship with the customer, to retain him. But in order to close the Customer Gap,
another type of gap has to be closed: the Provider Gap.

The Provider Gap: There are four provider gaps and these in sum total are the cause of the
Customer Gap. They are the shortfalls within the service firm. To close the customer gap, the
provider gap (or, as also known, Company Gap) has to be bridged. The four provider gaps are:

Gap-1: Customer expectation - management perception gap.

It is the inability of top management to perceive what the customer wants, and is the main
reason why a firm cannot meet a customer’s expectations. The company is blinded by a perceptual
veil of ignorance, arrogance or criminal neglect.

Some of the reasons why Gap-1 can occur are:

) Inadequate marketing research;
° Lack of upward communication in the organization;
° Insufficient focus on relationship building (‘don’t care” attitude), etc.

Gap-2: Management perception - service quality expectation gap.

This gap is created in the design process of the service product and laying down of specifications
for service quality during service transactions. In the design process, this gap arises during the
translation of management’s perception of customer-expectation into design specifications.
Managers would set specifications for service quality on the basis of what they believe the
customer requires - a very dangerous presumption. The implications of this gap are that even if
the firm has crystal-clear knowledge and understanding of the customer’s expectations, there
would be scope for misunderstanding this, leading to setting the wrong specifications, service
designs and standards.

'i Example: A bank would believe that customer friendly interaction is what the customers
prefer but the standard would be set on computerization - which is impersonal and neutral.
There is no human contact to support the concept of ‘friendliness’.

Some reasons for Gap-2 to occur are:

o Failure to connect service design to service positioning

o Unsystematic new-service development process

° Lack of customer-defined service standards

o Absence of a formal process of setting service quality goals etc.
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Gap-3: Service quality specifications - service delivery gap. Notes

This occurs at the service provider level when there is deviation from service standards specified
and actually delivered to the customers. This probably is the bane of all public sector institutions,
be they banks, insurance companies, hotels, travel agencies, hospitals or any such. The
management’s perception and service design standards might be accurate and perfect. But if the
interacting service provider during service delivery falls short of the standards specified, the
customer will get an impression of a poorly performing firm. This becomes especially important
for that firm that is heavily dependent on people in performing the last transaction. Public
sector banks might have the best of design specifications set by Reserve Bank of India; yet late-
coming staff, corrupt employees (the Harshad Mehta scam of misuse of Portfolio Management
Funds and the internal document mess-up in State Bank of India) would bring large gaps in
quality to put it mildly!

Some of the reasons for Gap-3 to occur are:

) Ineffective recruitment, role ambiguity;

° Role conflict;

° Lack of empowerment, control and poor teamwork

° Failure to match supply and demand (in a retail store there would be peak crowds during
the evenings and slack demand during the afternoons, but the employee strengths would
be the same), customers not co-operating or failing to live up to their roles (lack of
knowledge and responsibilities);

° Channel conflicts, etc.

A\

Caution The service firm must ensure that systems, processes and people are in the right
place. This will make sure that service delivery is as per the design standards set.

Gap-4: Service delivery - external communications to customer.

This is essentially a communication gap. The gap is the difference between service delivery
intention and capability and what is being communicated to the customers. An over-hyped
communication raises the expectations of the customer - and his benchmark of service quality
and his expectations from the service delivery sky-rocket. It will be difficult then for the firm to
meet the expectation and there would inevitably be a shortfall. The tragedy is, the customers
would have been satisfied without the hype. But now they go back with memories of
disappointment and are actually dissatisfied. This results from inadequate communication from
the firm. For instance, Doordarshan, the much-maligned state TV broadcaster, would announce
a certain programme, say an interview with Mr. Amitabh Bachchan, to be broadcast at 7 p.m. and
they would fail to do so at that hour - creating huge disappointment. The viewers would curse
and would not forgive DD despite an apology - even if one were forthcoming.

The causes of Gap-4 are:
° Lack of cohesiveness in marketing communications;

o Absence of strong internal marketing programme, not being able to meet customers’
expectations through communications;

o Over-promising in advertising and personal selling;
o Inadequate horizontal communication between sales and operations;
o Differences in policies and procedures across branches, etc.
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After examining ways and means of measuring service quality, what is more important is to
establish any relationship, linear or otherwise, between service quality and marketing. This
would go a long way to underscore the importance and relevance of measuring quality for
services. We have established the following relationships:

o Customer retention and reduced costs (the ‘leaking bucket theory”)
° Customer satisfaction and customer loyalty

° Customer loyalty and profitability (the ‘service-profit chain”’), and
° Customer retention and customer net present value.

What remains to be established then are relationships between

o Service quality and profits
o Service quality and service marketing, and
) Service quality and customer service.

If the hypothesis is established that there are evidences of any linear relationships between the
variables then customer service should become one of the most important tools for service
marketing.

[

Task  Which of the gaps in do you think represents the major problem for most firms?
How can a company attempt to eliminate the knowledge gap?

Self Assessment

Fill in the blanks:

9. is the degree to which customer expectations of a product or service are
met or exceeded.

10, exists to satisfy customer requirements by facilitating important
manufacturing and marketing operations.

11 is an unexpected event that disrupts performance of the system.

120 in service is as perceived by the customer.

3.4 Customer Success

In recent years, some firms have discovered that there is another commitment that can be made
to gain true competitive advantage through logistical performance. This commitment is based
on recognition that a firm's ability to grow and expand market share depends on its ability to
attract and hold the industry’s most successful customers. The real key, then, to customer-
focused marketing lies in the organization’s using its performance capabilities to enhance the
success of those customers. This focus on customer success represents major commitment toward
accommodating customers.

=7

Notes A customer service focus is oriented toward establishment of internal standards
for basic service performance.
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Firms typically assess their customer service performance relative to how well these internal Notes
standards are accomplished. The customer satisfaction platform is built on the recognition that

customers have expectations regarding performance and the only way to ensure that customers

are satisfied is to assess their perceptions of performance relative to those expectations.

Customer success shifts the focus from expectations to the customers’ real requirements.
Customer requirements, while forming the basis for expectations, are not the same as expectations.
Requirements are frequently downgraded into expectations due to perceptions of previous
performance, word-of-mouth, or communications from the firm itself. This explains why simply
meeting expectations may not result in happy customers.

'i Example: A customer may be satisfied with a 98 percent fill rate, but for the customer to
be successful in executing its own strategy, a 100 percent fill rate on certain products or components
may be necessary.

3.4.1 Achieving Customer Success

Clearly, a customer success program involves a thorough understanding of individual customer
requirements and a commitment to focus on long-term business relationships having high
potential for growth and profitability. Such commitment most likely cannot be made to all
potential customers. It requires that firms work intensively with customers to understand
requirements, internal processes, competitive environment, and whatever else it takes for the
customer to be successful in its own competitive arena. Further, it requires that an organization
develop an understanding of how it can utilize its own capabilities to enhance customer
performance.

Caselet Dow Plastics, a Division of Dow Chemical

n 1988, Dow hired the Anderson & Lembke ad agency, which is known for its cutting-

edge creativity. Dow had just realigned its various plastics businesses into a single

unit called Dow Plastics. Anderson & Lembke’s tasks were to publicize the new entity
and assist in its competitive positioning. Dow’s customers and its competitors’ customers
were surveyed. They ranked Dow a distant third behind industry leaders DuPont and GE
Plastics. However, customers were unhappy with the service level they received from all
three. “Vendors peddled resins as a commodity,” says Hans Ullmark, president of Anderson
& Lembke. “They competed on price and delivered on time, but gave no service.” These
findings, confirmed by about 200 qualitative interviews, led to a positioning strategy that
exceeded the standard customer service guarantee to promise customer success.

This strategy, which began as a tag line for a division, grew in influence until it became the
core of the parent company’s mission statement: “We don’t succeed unless you do.” It was
concluded that whether a customer was using Dow plastics to manufacture grocery bags
or complex aerospace applications, Dow Plastics needed to help them succeed in their
markets. A campaign was developed which included print ads, direct-mail pieces, and
supportive materials. The targeted communications promoted the different virtues of
Dow Plastics’ disparate products, but all carried the tag line “We don’t succeed unless you
do.” This slogan and underlying philosophy tied the units together and created a brand
identity for the division. These campaigns were instrumental in changing Dow Plastics
from a sales-oriented company into a market-oriented company-from selling plastics to
selling customer success. Dow has become the most preferred plastics supplier. Dow’s
philosophy is so transformed that when a new product or market is encountered, they ask,
“How does this fit in with “We don’t succeed unless you do’?”

Source: Naney Amott, “Getting the Picture,” Sales and Marketing Management, June 1994, p. 74

LOVELY PROFESSIONAL UNIVERSITY 71



Logistics and Supply Chain Management

72

Notes

In many ways a customer success program requires a comprehensive supply chain perspective
on the part of logistics executives. The typical focus in basic service and satisfaction programs is
that the firm attempts to meet standards and expectations of next-destination customers, whether
they are consumers, industrial end users, or intermediate or even internal customers. How
those customers deal with their customer is typically not considered to be a problem. A supply
chain perspective and a customer success program explicitly recognize that logistics executives
must alter this focus. They must understand the entire supply chain, the different levels of
customer within that supply chain, and develop programs to ensure that next-destination
customers are successful in meeting the requirements of customers down the supply chain. If all
supply chain members adopt this perspective, then all members share in the success.

A\

Caution To ensure that a customer is successful may require a firm to reinvent the way a
product is produced, market distributed, or offered for sale.

In fact, collaboration between suppliers and customers to find potential avenues for success may
result in the greatest breakthroughs in terms of redefining supply chain processes. It is enough
to say here that such arrangements are not possible without significant amounts of information
exchange between the involved businesses to facilitate an in-depth understanding of
requirements and capabilities. However, one important way that many firms have responded
to the challenges of customer success is through the development of value-added services.

3.4.2 Value-Added Services

The notion of value-added service is a significant development in the evolution to customer
success. By definition, value-added services refer to unique or specific activities that firms can
jointly develop to enhance their efficiency and/or effectiveness. Value-added services help
foster customer success. Because they tend to be customer specific, it is difficult to generalize all
possible value-added services. When a firm becomes committed to value-added solutions for
major customers, it rapidly becomes involved in customized or tailored logistics. It is doing
unique things to enable specific customers to achieve their objectives.

IBM'’s ability to produce and deliver customized personal computers and networks to individual
customers is one example of adding value to a rather standard product. In a logistical context,
firms can provide unique product packages, create customized unitloads, place prices on products,
offer unique information services provide vendor-managed inventory service, make special
shipping arrangements, and so forth, to enhance customer success. In reality, some of the value-
added services that buyers and sellers agree to involve integrated service providers who are
positioned to provide such services. Transportation carriers, warehouse firms, and other
specialists may become intimately involved in the supply chain to make such value-adding
activities a reality. At this point, a few specific examples of how they may work within a specific
supply chain to provide value-added services are sufficient.

Warehouses, whether private or third-party, can be utilized to perform a number of customization
activities.

'F Example: A retail customer may desire a unique palletization alternative to support its
cross-dock activities and meet the unique product requirements of its individual store units.

Each store requires different quantities of specific product to maintain in-stock performance
with minimum inventory commitment. In another situation, first-aid kits consisting of many
different items are actually assembled in the warehouse as orders are received to meet the
unique configuration of kit desired by specific customers. It is also common for warehouses to
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provide pick price repack services for manufacturers to accommodate the unique product Notes
configurations required by different customers.

Self Assessment

State whether the following statements are true or false:

13. Firms typically assess their customer service performance relative to how well these
internal standards are accomplished.

14. A supply chain perspective and a customer success program do not recognize that logistics
executives must alter this focus.

15.  Warehouses, whether private or third-party, can be utilized to perform a number of
customization activities.

16.  The notion of value-added service is not a significant development in the evolution to
customer success.

Case Sudy — Nordstrom Uses People Profitably

henever customer service is discussed, department store Nordstrom is always

quoted. This Seattle, US-based chain has over 60 stores in Washington, Utah,

Oregon, Illinois, California, Alaska and Virginia. It is now a legend in having
created a culture of the highest standards in customer service, and is the most respected
amongst fashion retailers, - and highly profitable. It has been able to develop very high
loyalty amongst its customer base due to its highly motivated sales force and no-questions-
asked returns policy. This case details the ‘Nordstrom way’ in developing customer service
as a highly effective marketing mix and examines the possibilities of Indian firms emulating
them for differentiation, profitability as well as a decisive competitive advantage.

There are many legendary stories of Nordstrom’s depth of customer service. In one, a lady
customer demanded that Nordstrom replace her car tyres. When the customer associate
enquired about the problem she pointed out to him the slogan of the store ‘We take back
goods. No questions asked” and refused any further explanation. The customer service
associate referred back to the store manager who took the decision to replace the tyres
with brand new ones. Funny thing was Nordstrom never sold that brand of tyres. When
the top management heard of the incident, they did not admonish its manager for
overstepping his authority; instead it gave to every employee a golden pen-stand in the
shape of a tyre as a reminder of what the company stood for - excellence in customer
service - and what all the employees should strive for.

Entrepreneurs: Nordstrom allows its people to operate like entrepreneurial shopkeepers
rather than blocks in a retailing monolith. It gives sales people and managers a wide
range of operational and cost controlling responsibility. This is mostly seen in their
returns policy. The store takes back the sold merchandise, no questions asked, if the
customers say that they aren’t satisfied with them - for whatever reasons. This might be,
and sometimes is, abused by customers but the Nordstrom customer service philosophy
is not to punish the “98 percent for the dishonesty of a few”. The company trains its sales
associates to tell the customer, ‘I guarantee [the return]. The company may not guarantee
it, but I do.” That's a great selling tool.

Contd...
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Ann McLaughlin, Chairman, The Aspen Institute, described the return policy as symbolic
of Nordstrom’s authenticity. “They are authentic in that they say they’re going to do
something and they do it. They are authentic in how they represent themselves as a store
to the customer.” This is what she overheard a young woman in her twenties telling her
mother while shopping at Nordstrom, about a pair of shoes that she was unable to decide:
‘I really like them both, but if I decide when I get home that I don’t want one, I know that
I can always bring it back.” “I don’t know how many times I've heard similar comments,”
she says. “That’s the authenticity of Nordstrom living up to their commitment on their
return policy. It emanates from their understanding of the customer.”

An executive with a well-known Swedish-based manufacturer had purchased some $2,000
worth of shirts and ties at Nordstrom’s Pentagon City, Virginia store. He had mistakenly
washed the shirts in hot water and they all shrank. On writing to the store, and admitting
that it was his mistake, he received a call from Van Mensah, a men’s apparel sales associate,
asking him to return the shirts - at Nordstrom’s expense - and he would replace those
shirts with new ones at no charge.

Question:

What drives Nordstrom'’s sales personnel to out-perform all industry benchmarks? How
has Nordstrom motivated its in-store personnel to become profitable and unique?

Sources: Ron Zemke and Dick Schaff, The Service Edge, (New York: Plume, 1989)

3.5 Summary

A customer who is a professional, like a chartered accountant, will be in a better position
to understand the savings account opening norms in a bank than an illiterate farmer.

Service transactions and the quality of service delivery depend a lot on both the provider
and the customers carrying out their roles seamlessly as designed by the blueprints of
operations.

The service marketer should stress on retaining customers, as they are less expensive than
customer acquisition.

Marketing identifies the appropriate logistical performance.

Customer service is a process for providing significant value-added benefits to the supply
chain in a cost-effective way.

Three fundamental dimensions of customer service are identified: availability, performance,
and reliability.

The performance cycle was positioned as the operational structure of logistics.

Customer satisfaction is the degree to which customer expectations of a product or service
are met or exceeded.

Logistics exists to satisfy customer requirements by facilitating important manufacturing
and marketing operations.

Quality in service is as perceived by the customer. There is no other way to either
comprehend or administer.

Customer success shifts the focus from expectations to the customers’ real requirements.
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3.6 Keywords Notes

Availability: It is the capacity to have inventory when it is desired by a customer.

Customer Satisfaction: It is the degree to which customer expectations of a product or service
are met or exceeded.

Customer Service: It is a process for providing significant value-added benefits to the supply
chain in a cost-effective way.

Customer: A person, company, or other entity which buys goods and services produced by
another person, company, or other entity.

Fill Rate: It measures the magnitude or impact of stockouts over time.

Logistics: Logistics is that part of the supply chain process that plans, implements and controls
the 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 the customer’s
requirements.

Marketing: Marketing is the process of communicating the value of a product or service to
customers.

Operational Flexibility: It refers to a firm's ability to handle extraordinary customer service
requests.

Rapid Response: Rapid response is concerned with a firm’s ability to satisfy customer service
requirements in a timely manner.

Service Reliability: It involves the combined attributes of logistics and concerns a firm’s ability
to perform all order-related activities, as well as provide customers with critical information
regarding logistical operations and status.

Stockout Frequency: It is the probability that a stockout will occur.

Variance: Variance is an unexpected event that disrupts performance of the system.

3.7 Review Questions

1. How does logistics help in improving customer satisfaction?
2. How can the level of logistical service be measured?
3. What is meant by availability in logistics customer service? Provide examples of the

different ways to monitor a firm’s performance in availability.

4. Compare and contrast speed, consistency, and flexibility as operational performance
activities. In some situations, is one activity more critical than others.

5. What is meant by value-added services? Why these services are considered essential in a
customer success program?

“Marketing identifies the appropriate logistical performance.” Elucidate.
Discuss the operational measures specify the expected performance cycle.

How will you measure the Customer Satisfaction?

o ® N

Highlight Model of Customer Satisfaction.

10. How will you achieve Customer Success?
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Answers: S

elf Assessment

1. Marketing 2. Service

3. Customer 4. Operations
5. False 6. True

7. False 8. False

9. Customer satisfaction 10. Logistics
11. Variance 12.  Quality

13.  True 14. False

15. True 16. False

3.8 Further Readings

N

Books

A

Y. 2

Online links

Reji Ismail, Logistics Management, Excel Books, Delhi.

Ailawadi C. Sathish and Rakesh Singh, Logistics Management, Prentice Hall India,
2005.

Agrawal D.K., Textbook of Logistics and Supply Chain Management, MacMillan India
Limited, 2003.

Bowersox D., Closs D., and Mixby Copper, M., Supply Chain Logistics Management,
McGraw Hill, 2002.

Ballou, Business Logistics/Supply Chain Management, Pearson Education.

Bowersox, D. J., Logistics Management, Tata McGraw Hill, 2002.

http:/ /www.london.edu/programmes/executiveeducation/customerfocused
marketingthekeytounlockingprofits.html

http:/ /www tutor2u.net/business/ gcse/ marketing_customer_focus.html
http:/ /www jimnovo.com/tips.htm

http:/ /smartdatacollective.com/juliehunt/107546/ customer-focused-marketing-
automation-easy-part

http:/ /marketingisus.com.au/5-benefits-of-being-design-customer-focused /

LOVELY PROFESSIONAL UNIVERSITY



Anand Thakur, Lovely Professional University Unit 4: Demand Planning and Forecasting

Unit 4: Demand Planning and Forecasting Notes

CONTENTS
Objectives
Introduction
41 Demand Forecasting
411 Forecasting Methods
412 Accuracy and Validation Assessments
42  Collaborative Forecasting
43  Collaborative Planning, Forecasting and Replenishment (CPFR)
44 Quantitative Methods
441 Time Series
45 Summary
46 Keywords
4.7 Review Questions

4.8  Further Readings

Objectives

After studying this unit, you will be able to:
o Understand the Demand Forecasting
o Explain the Collaborative Forecasting

o Discuss the Collaborative Planning, Forecasting, and Replenishment (CPFR)
Introduction

Demand planning and forecasting is a business process that involves predicting future demand
for products and services and aligning production and distribution capabilities accordingly. It
involves a number of different business functions and requires the sharing of timely data,
accurate processing of this data and agreement on joint business plans along the supply chain.
Forecast and demand planning is the process of identifying and forecasting recipient needs to
ensure that the end client consistently receives the required quantities of commodities at the
right time and location, and in the most cost-effective manner. Demand Planning and Forecasting
is both an art and a science. It requires informed judgment, business expertise, and technical
skills. Done well, it can provide a true competitive edge and increased sales, while managing
inventory and maintaining best-in-class customer service. Forecasting depends on both a
structured process and modelling. Both are equally important. In this workshop, we will describe
not only the fundamentals of forecasting and planning, but also why the forecasting process is
important and what role it plays in demand planning.

4.1 Demand Forecasting

Our vision of the future guides us in deciding what product to provide, what process to use, and
what values are to be provided to the customers. We need to be able to see around the corner to
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ensure that things do not go out of hand. To do so, we require a variety of tools. Forecasting
tools help in the analysis of the environment and provide inputs on how the organization can
use its resources for maximum leverage. This unit will explore some of these forecasting
techniques.

An analysis of the factors that influence future values determines how future values are estimated.
One way to characterize different kinds of forecasting can be based on how far into the future
they focus. Detailed forecasts for individual items are generally short-term forecasting. Such
forecasts are used to plan the short-run decisions which are used for inventory control, order
sizing, or transport scheduling, etc.

l"

Did u know? Medium-term forecasts are used to plan for capacity, location and layout
over a much longer time span. Long-term forecasts are used for strategic decision-making.

Forecasting demand levels is a part of medium-term forecasts. This is vital to the firm as a
whole, as it provides the basic inputs for the planning and control of all functional areas including
the supply chain. The need for demand projections is a general need throughout the planning
and control process. Demand planning tries to answer the questions raised by these concerns.
Some such broad basic questions are the following:

° How to determine which new products or services to introduce or discontinue; which
markets to enter or exit; and which products to promote?

o What sales plans to make, since sales quotas are generally based on estimates of future
sales?
° How to absorb the fluctuations in demand that will occur over the next 6 to 18 months;

how to make production, procurement, and logistical plans?

o What should be our financial plans; how can demand fluctuations be absorbed through
inventory, workforce, work hours, supplier’s activity, etc. and what is their impact on
earnings expectations?

° Will the organization lose orders if it does not meet all demands? What policy should the
firm adopt?

Each of these choices determines the tactical moves (medium term policy) of the organization.
Once decided upon, the policy drives the activities of the organization. A successful policy needs
to be based on a fundamental understanding of what customers’ value. For example, if a policy
of not meeting all demands shifts customers to a competitive product, the company may find it
difficult to wean them back when demand falls.

Demand levels and their timing greatly affect capacity levels, financial needs, and general
structure of the business. Each functional area has its special forecasting problems.

A\

Caution Forecasting demand is also a critical component of supply and demand
management.

Supply chain forecasting concerns the spatial as well as variation of demand with time, the
extent of its variability, and its degree of randomness. Planning and controlling supply chain
activities require accurate estimates of the product and service volumes to be handled by the
chain. These estimates are typically in the form of forecasts and predictions. The supply chain
professional often finds it necessary to take it upon him or herself to produce forecasts for short-
term planning such as inventory control, order sizing, or transport scheduling. For longer-term
decisions, demand planning becomes necessary.
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Supply and demand reflect the time dimension. It is important to recognize that both supply and Notes
demand can be influenced by management actions. In business and economics, forecasting has

various meanings. There are two distinct quantities involved in forecasting, a forecast and a

prediction. A prediction is a broader concept. It is an estimate of a future event achieved through

subjective considerations other than just past data; this subjective consideration need not occur

in any predetermined way.

In supply chain management, we adopt a rather specific definition of a forecast, which is given
below:

A forecast is an estimate of a future event achieved by systematically combining and casting
forward in a predetermined way data about the past.

The supply chain has both space and time dimensions. That is, the supply chain professional
must know where demand volume will take place as well as when it will take place. Spatial
location of demand is needed to plan warehouse locations, balance inventory levels across the
supply chain network, and geographically allocate transportation resources.

The nature of demand can differ greatly, depending on the operations of the firm and the
activity for which the forecast is required. There are two types of demand.

=7|

Notes The first is when demand is generated from many customers, each of whom
purchases only a small fraction of the total volume. This type of demand is said to be
independent. The second type of demand comes into play when the demand is derived
from a production schedule. This type of demand is said to be dependent.

Independent demand uses statistical forecasting techniques. These models are based on
independence and randomness of demand. In contrast, the demand is known in the case of
dependent demand.

4.1.1 Forecasting Methods

Different forecasting methods can be used to develop the forecast. The appropriate method will
depend on the nature of the item being forecast and the availability of historical data. These are
two factors that often determine the method you choose to form the forecast.

There are four common approaches to forecasting which are given below:

° Qualitative: These forecasts are used where there is little or no historical performance
data to determine demand. They are typically based on an expert’s familiarity of products,
the industry and customer preferences. An expert’s opinion is usually useful when new
products are being introduced into the market.

° Time Series: Time series forecasts rely on historical demand in order to predict the future
demand. There are a variety of computational methods that can be used. Usually, this
method is ideal for items that have a generally defined historical pattern that does not
change radically from one year to the next e.g. “staple stock” items in a retail store.

o Causal: Causal forecasting is used when there is a visible correlation between one or
more variables to the demand for the product. For example, disposable income, lifestyle
indicators, etc. may be used to determine the demand for many consumer durable items.
The method, however, requires a high level of sophistication in modelling.

° Simulation: This method is highly sophisticated and is mainly used where the organization
needs to generate multiple ‘what-if’ scenarios. For example, such a model would be able to
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provide answers on the impact on product demand if prices are increased or if disposable
income decreases. In many cases, firms require to evaluate these types of sensitivities so as
to have a more robust forecast.

The method used should adequately meet the objectives of the forecasting model required.
More than one method may be used to provide the types of outputs desired. For example, the
method used for short-term forecasts could be different than the one used for long-term forecasts.

4.1.2 Accuracy and Validation Assessments

All models need to be validated and verified. Validation is concerned with the question “Are we
building the right system?” Verification, on the other hand, seeks to answer the question “Are
we building the system right?”

Since validation is used for the purpose of establishing a model’s credibility, it is important that
the method used for the validation is, itself, credible. Features of time series, which might be
revealed by examining its graph, with the forecasted values, and the residuals behaviour,
condition forecasting modelling.

An effective approach to modelling forecasting validation is to hold out a specific number of
data points for estimation validation (i.e., estimation period), and a specific number of data
points for forecasting accuracy (i.e., validation period). The data, which are not held out, are
used to estimate the parameters of the model, the model is then tested on data in the validation
period, if the results are satisfactory, then the forecasts are generated beyond the end of the
estimation and validation periods.

A good model should have small error measures in both the estimation and validation periods
and its validation period statistics should be similar to its own estimation period statistics.

Holding data out for validation purposes is probably the single most important diagnostic test
of a model; it gives the best indication of the accuracy that can be expected when forecasting the
future. It is a rule that one should hold out at least 20 per cent of data for validation purposes.

2

Task  Find out the difference between demand planning and forecasting.

Caselet Gillette Company

illette is one of the best practitioners of demand management in the consumer

goods space. With manufacturing plants in 51 locations in 20 countries, Gillette

caters to the need of more than 200 countries around the world. Globally, Gillette’s
portfolio of brands is organized into five business units: Blades and Razors, Personal
Care, Oral Care, Duracell, and Braun.

The Gillette Company entered the Indian market in 1984 through a joint venture as a
minority shareholder with the Kolkata based Poddars in 1984. The venture was called the
Indian Shaving Products Limited (ISPL). ISPL marketed products under the 7 O’Clock
brand. In 1996, the Gillette Company started Gillette Diversified Operations Private Limited
(GDOPL) in India to market the electrical and kitchen appliance brand, Braun. The merger
of ISPL, Duracell India Limited and Wilkinson Sword India Ltd in 2000 resulted in the
formation of GIL.

Contd...
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Gillette increased the equity stake in ISPL from 24 percent to 40 percent in 1989 and further Notes
to 51 percent in 1993. By 2002, Gillette had a stake of 75 percent in GIL. During these two
decades, Gillette followed inorganic growth by acquiring domestic companies in oral
care, battery, blades and razors and stationery business.

In 2003, the total razor blade market in India was % 6 billion by value and 3.8 billion units
by volume. Gillette had a 28 per cent (% 1.68 billion) market share in twin blades. Systems
and disposables accounted for three per cent of the ¥ 6 billion market. The triple blade
segment, a segment charting growth, occupied 2 percent of the market. In value terms, in
2003, double-edged blades comprised 78 percent, systems 15 percent and disposables
7 percent.

India is the world’s largest market for Gillette in terms of volumes. Overall, Gillette was
a $10 billion company. Out-of-stocks represented a large revenue loss. A 10 percent stockout
rate could cost the company up to $1 billion. The opportunity afforded by higher fill rates,
even when discounted 50, 60 or 90 percent, could still be worth $100 million. The challenge
was to bridge supply and demand, especially as the manufacturer usually does not control
replenishment.

The key performance indicators which Gillette uses are forecast accuracy and case fill
rates. Gillette made significant improvements in forecast accuracy, from 40 percent in
2001 to 65 percent in 2003. In the case of fill rate, it improved from 80 percent in 2001 to 96
percent in 2003.

How did Gillette make these improvements? Gillette restructured its organization to
improve the bridge between supply and demand. Gillette created an integrated, horizontal
value chain, combining previous supply chain and commercial operations under one
management point with a principal focus on the customer. Gillette then linked supply
planning to its new customer focused organization. This new organizational structure by
combining and aligning parts of the supply chain together with a focus on the customer,
Gillette created a point of ownership for promises made to the customer.

Next, Gillette identified 11 key elements which it had to improve in order to improve
overall value chain performance. These elements included increase in service levels,
reduction in inventory, and improved costs. By creating an end-to-end value chain process,
Gillette gained a more complete understanding of the whole process and created one face
to the customer.

Gillette then created team-based selling as part of its Customer Value Chain strategy. The
cross-functional teams created alignment from the functions inside Gillette to the
corresponding ones inside the customer’s organization. It worked with customers to map
processes across company boundaries to avoid a gap between Gillette’s processes and the
customer’s processes. The key element that has made these initiatives possible is
Collaborative Planning, Forecasting, and Replenishment (CPFR), data synchronization
(UCCNET) and Auto ID.

Gillette created a Centre of Expertise to pursue further value chain enhancements. These
enhancements include standardizing the company’s approach to forecasting across regions,
customer-based forecasting for promotions, and redesigning some parts of the company’s
warehouse and transportation strategy to improve transit time to customers.

The Gillette story is the story of a company that had to undergo restructuring in 2001 due
to large drop in its profit. It highlights how improved forecasts and demand planning
revived the company and how it was able to increase profits and savings. New techniques
such as CPFR have reinforced the traditional models of demand planning and forecasting.

Source: Upendra Kachru, (2010), “Exploring the Supply Chain,” Excel Books
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Self Assessment

Fill in the blanks:

1. tools help in the analysis of the environment and provide inputs on
how the organization can use its resources for maximum leverage.

Forecasting demand levels is a part of ........................ forecasts.
Supply and demand reflects the ........................ dimension.

........................ demand uses statistical forecasting techniques.

SAEE R

........................ location of demand is needed to plan warehouse locations, balance
inventory levels across the supply chain network, and geographically allocate
transportation resources.

4.2 Collaborative Forecasting

As technology becomes faster and smarter and as the willingness of supply chains to share
information increases, companies will benefit from such forecasting models. Inventory will
increasingly be replaced with information. This hope is reflected in Collaborative Planning
Forecasting and Replenishment (CPFR). CPFR is accepted as an extension of supply chain
management and as a part of supply chain philosophy.

The first CPER exercise was undertaken by Wal-Mart and Warner-Lambert for Listerine products.
They used special CPFR software to exchange forecasts. Supportive data, such as past sales
trends, promotion plans and even the weather, were transferred in an iterative fashion. This
allowed them to develop a single forecast based their original forecasts. The results were
gratifying. Listerine sales increased, the fill rates improved, and there was a significant reduction
of inventory investment.

CPER is forecasting based on the concept of supply chain management. It is a business model
that takes a holistic approach to supply chain management and information exchange among
trading partners. It uses common metrics, standard language, and firm agreements to improve
supply chain efficiencies for all participants.

In other words, collaborative forecasting is based on considering the entire supply chain or
partnerships as a single unit and the sharing of information between the links in the chain. The
objective is to collectively, as members of the supply chain, meet the needs of the final consumer.
This is accomplished by supplying the right product at the right place, right time and right price
to the customer.

According to the Round Table held at the University of Denver in May, 2002, the “CPFR Overview
Committee” developed target objectives of business benefits using CPFR. These are shown
below:

) Increased in-stock at shelf 5-8%

° Reduced average network inventory 10%
) Increased sales 8-10%

) Reduced operating expense 1-2%

o Reduced cost of goods 3-4%
o Reduced lead time/cycle time 25-30%
o Decreased account receivables 8-10%

° Reduced forecast error +/-20% (six weeks out) and +/-30% (twelve weeks out)
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To successfully implement a supply chain management strategy, forecasting along with demand
planning, are key factors. Bringing down investments in inventory and enhancing customer
service levels is directly connected to the level of accuracy and efficiency with which this demand
is forecast and is communicated up and down the supply chain.

Though accurate and effective forecasting is an elusive target, many companies are now using
an approach of collaborative forecasting. Collaborative forecasting involves the entire supply
chain that participates in decisions about demand. This demand involves gathering forecasting
information both internally and externally, and is used to drive the activities of the supply
chain.

Collaborative forecasting overcomes some of the inherent problems with traditional forecasting.
It is a method by which enterprise-wide knowledge is unified into a forecast more accurate than
a traditional forecast, and has the support of the entire supply chain. The objective is to be able
to provide the best and most timely predictions of demand.

Figure 4.1: CPFR Model

Business Model — Generic
1 Develop Front-End %!i
3.
: 2
Create Joint
2 Business Plan
T
¥
Create Sales
- 3 Forecast g
= ®
3 i . I . Manufacturer Q)
o A Distributor N Identify Exceptions ‘A—W 53
g' Exception Triggers 4 for Sales Forecast fe/™\ g
Q | 2
E" Distributor Decision'=——#| Resolve/Collaborate Ag% =
o Support Data 5 on Exception Items eCisSion Supp ata
POS Data ! J)
Create Order Forecast &
o
)\Order Forecast | N a
l Y Frozen Forecast { 4
- . Tonstrants ]
et Identify Exceptions —l\—]
A\ Distributor A M
Exception Tnggers M7 for Order Forecast | fc”e“;a‘g;“";rggers N
Exception
Items
Distributor Decisiony A Resolve/Collaborate Manufacturer
,»==~.Support Data 8 On Exception Items Decision Support Data
(4 > T T\
/ \ Updated Data forl Unresolved Supply Constrants
—’-‘ Consumer ', Long Exception ltems 1—
\‘\ "c Term |Short b ———
'}" Term - on s aaa »
Pl e e ' rder Generation D
: Retail Store 1 | 2 RrdarRe H oy
L e cmmem————————— - bemmmmmemee g=f
oy . Feedback | S.
1 H : . 7]
i Distributor Receiving =" 10Del|very Execotion. [ her g
................... & adn sdbadidimeadobiodl
T S.l
Order Filling Feedback
D Distributor Activities D Either/Joint Activities D Manufacturer Activities

Source: Upendra Kachru (2010). “Exploring the Supply Chain”. Excel Books
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The need for collaborative forecasting arises due to increasing competition and the requirement
that manufacturers in a supply chain must synchronize operations to derive the benefits of
collaboration. Understocking as well as overstocking of inventory, both cause problems and
decrease a manufacturer’s competitiveness. Collaborative forecasting can help eliminate excess
inventory and at the same time, support the supply chain management initiative of the
participating companies. A generic model of CPFR system is shown as Figure 4.1.

Self Assessment

State whether the following statements are true or false:

6.  CPFRis accepted as an extension of supply chain Philosophy and as a part of supply chain

management.

7. Supportive data, such as past sales trends were transferred in an iterative fashion.

8. Collaborative forecasting overcomes some of the inherent problems with modern
forecasting.

9.  Collaborative forecasting can help eliminate excess inventory.

10.  Collaborative forecasting involves the entire supply chain that participates in decisions
about demand.

4.3 Collaborative Planning, Forecasting and Replenishment (CPFR)

Collaborative Planning, Forecasting, and Replenishment is a nine-step approach to improving
supply chain management, and ties demand planning and supply planning into one process.
The CPFR process has three major sub-processes - namely planning, forecasting and
replenishment - each of which is formed by a number of steps as is shown in Figure 4.2.

Figure 4.2: Activities in the CPFR Process

< > < » +————>
Develop Cr.eate Create Identlfy Resolv; Create Ident1fy Resolv;
Joint Exceptions \ Exceptions Exceptions\Exceptions\ Generate
Front End : Sales Order
pRusgm—— Business —— to Sales to Sales - to Order /to Order /Order
g Plan Forecast / Forecast Forecast / Forecast

Source: Upendra Kachru, (2010), “Exploring the Supply Chain,” Excel Books

It usually begins with identifying a ‘forecasting champion’. The forecasting champion can be a
single person, a department, or a firm. Identification of a ‘forecasting champion’ is critical to the
collaborative forecasting technique. The role of the champion is to effectively communicate and
lead the organizations involved to share and agree upon information sharing, forecasting methods
and technologies. There are a number of methods used for collaborative forecasting. These
forecasting processes are generally custom-built and developed to meet the specific needs of
individual companies. To be successful in the task, the champion has to understand and emphasize
the critical nature of the process. The champion also has to facilitate cross-functional efforts
required for improved forecasting.

The next step is forming the forecast collaboration group. Each organization should choose its
member in this group. However, the composition of the group should be such that its members
represent a variety of functional areas including sales, marketing, logistics/operations, finance,
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and information systems. This description includes the members from external partners like Notes
suppliers and customers. The effort has to be focused to ensure two objectives, (a) the most

recent and best possible information is included in the final forecast, and (b) the forecast addresses

the changing needs and environments facing the business.

The group is given the responsibility of deciding on the goals, objectives and immediate needs
of the collaborative forecast process. These are based on the informational needs of all forecast
users. The group will identify the factors, processes, technologies that impact the forecast, and
the relevant sources of information available. The sources could be internal or external. The
final result is dependant of the ability of the group to ensure that information can be accessed at
all necessary levels by all the users.

Companies often hold at least two meetings during the month, scheduled on a regular basis. The
first meeting is for the purpose of gathering information and preparing the base forecast. The
second meeting is to bring alternative forecasts together and work through issues to arrive at a
consensus.

Once the relevant information is decided upon and available, the next step is at the level of the
firm. The members of the supply chain decide on the process by which the various pieces of
information will be brought together. After necessary approvals, the consensus forecast is used
for the company’s sales and planning systems.

'i Example: Gillette found that senior managers connect to each other; distributors connect
with Gillette; and so on.

The aligned teams give it an added advantage; they support the company’s mission to strengthen
key customer relationships through an effective, collaborative, improvement-oriented process.
From doing it in this way, Gillette found numerous opportunities to improve issues such as
shrinkage, shelf replenishment, packaging, and display design. It also makes sense because by
worrying about customers” performance issues, they reduce the retailer loss of sale, and in the
bargain increase their own sale, too.

However, to make this type of synergy happen, measurements and incentives must be a part of
the process. These ensure that the forecast accuracy and related supply chain performance actually
do improve as a result of the collaborative process. Measurements should be such that demonstrate
the success of the collaborative efforts, not just at a fixed point in time, but that measure the rate
of improvement over time.

Measurements can vary, but should include the measurement of the actual versus the forecast.
These provide the firms the ability to compare the forecasts both for consistency and
comparability. A common method is to compute the absolute error for each item (the actual
minus the forecast, divided by the actual, without the sign).

Another key measurement is a bias indicator. This shows the percentage of items that were
either over or under forecasted. The bias indicator points out trends and tendencies that lead to
over or under forecast certain items. Compensating for this bias can be critical to improving the
affected forecasts.

The collaborative approach is a deviation from tradition and requires members to make
significant changes in the ways they worked in the past. The changes in working methods often
result in resistance issues. If participants do not actually change their behaviour, the effort that
goes into creating an improved forecast process will generally not produce the best results. In
addition to changing old work habits, the collaborative process also demands more work for
many of the participants. Participants who were previously not involved with the forecasting
process often may view the process as extra work.
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However, results do not come in immediately. It takes time to put the system in place and get
results from it. There is a learning curve for participants, systems and sub-systems have to be
developed and process decisions have to be made, before results come in. All of these issues
combine to make a change to collaborative forecasting as a challenge to each of the organizations
in the entire supply chain.

In the collaborative forecasting environment, the information is current and more accurate as
companies supplement statistics with information gathered directly from the customer, the
market, and other sources. This supplemental information reduces the uncertainty that exists in
the forecast and therefore minimizes the inventory carried as it the need for inventory to cover
uncertainty is reduced.

The driving premise of CPFR is that all supply chain participants develop a synchronized
forecast. A company can collaborate with numerous other supply network members both
upstream and downstream in the supply network. Every participant in a CPFR process - supplier,
manufacturer, distributor, and retailer - can view and amend forecast data to optimize the
process from end to end. Essentially, CPFR puts an end to guesswork in forecasting. It means
that manufacturers and retailers share their plans, with detailed knowledge of each others’
assumptions and constraints.

However, there is a high investment involved and sophistication required in using such systems.
Gillette found that not everyone in the supply chain could become a member of the integrated
supply chain. Finally, it decided to differentiate its customer strategy by customer size. More
complex, sophisticated retail chains received the more differentiated and integrated service
based on Gillette’s value chain structure. Smaller, independent operators receive a standardized
set of supply chain services. Both the cost-to-serve and the sophistication of the customer drive
this distinction. Thus, Gillette only does CPFR with its largest accounts.

' Example: There are many successful examples of CPFR. Heineken USA employs CPFR
and has successfully cut its order-cycle time. It is extending its programme and is currently
providing collaborative planning and replenishment software to its top 100 distributors.

Self Assessment

Fill in the blanks:
11.  The CPFR process usually begins with identifying a .........................

12.  The champion also has to facilitate ........................ efforts required for improved
forecasting.

13. The composition of the group should be such that its members represent a variety of

14. Companies often hold at least ........................ meetings during the month, scheduled
on a regular basis.

15. The driving premise of CPFR is that all ........................ participants develop a
synchronized forecast.

4.4 Quantitative Methods

Most firms, especially small and medium firms do not find the use of such IT-based models
economical, even when they have the capability and sophistication to use these models. The
option they have is to use traditional quantitative methods for generating their forecasts. The
most commonly used method is the ‘time series’.
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4.4.1 Time Series Notes

Time series is a characterization of change that takes place over a period of time. It is a quantitative
model that reflects the change in demand for goods and services and the pattern in the order of
occurrence, using historical data. These patterns or characteristics of the change process are
known as a ‘times series’.

One major theme in the continuing development of inventory theory is to develop inventory
models that are realistic and reflect product demand. In real life, demand is uncertain and hard
to forecast. Furthermore, as product life cycles get shorter, the randomness and unpredictability
of these demand processes have become even greater.

In practice, inventory managers often rely on forecasts based on a time series of prior demand,
such as a weighted moving average. Typically, these forecasts are predicted on a belief that the
most recent demand observations are the best predictors for future demand. Time series are,
therefore, commonly used for inventory decisions in order to:

° Generate and maintain forecasts at different levels of product,

° Provide appropriate forecasts for planning and replenishment for product and location,
and

° Optimize demand history through demand cleansing and seasonal profiling,

The method chosen will depend on the accuracy demanded of the forecast and the pattern of
historical demand. Some of the methods used to solve such problems are discussed below.

Moving Average Method

The simplest form of time series is the ‘moving average method’. In this type of model, the raw
data is converted into a moving average that reflects the trend in change of demand. The moving
average is an arithmetic average of data over a period of time. By averaging historical data, the
attempt is to remove the random fluctuations.

In this method, the data is updated regularly by replacing the item in the average by the new
item. This type of model is especially useful when demand has no pronounced trend or seasonal
influence. It is generally used to study this type of data, which is superior to the raw data because
it eliminates or smoothens out the irregularity in the time series.

The general formula for moving average is:
F,,=(A+A _+A ,+A ,+... +A _ ,)/n
Where: F,, | is the moving average for the period t + 1,

A, A A _, A _,etc are actual values for the corresponding period, and ‘n” is the total number
of periods in the average.

For example, suppose the prices for a product are given for 12 months and a five monthly
average is to be computed. Each month sequentially designatedas A, A, A,, A, A,............. etc.

Then, the first 5-month moving average would be;
Fo=[(A + A, + A+ A+ A)/5]

The second moving average of the next five months would be;
Fo=[(A,+ A+ A, + A+ A)/5]

And so on.
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The last item would be the average
FIZ = [(AS + A9 + All) + All + A12/5]

The stability of the series often determines how many periods to include in the moving average.
Large values of ‘n” should be used when the series is relatively stable, including more historical
data in the average results in a forecast that is less susceptible to random variations. However,
where the individual values are prone to change, small values of ‘n” are recommended.

Simple Moving Averages (MA) is an effective and efficient approach to forecasting the future
provided the time series is stationary in both mean and variance. This is important and needs to
be ascertained. Also, if there is a trend in the data, the moving average has the adverse characteristic
of lagging the trend.

Weighted Moving Averages

In a simple moving average, each period has the same weight. However, very often, it may be
desirable to emphasize specific elements more than others. For example, you may decide that
recent demand needs more emphasis over earlier demand. In such a case, weights can be placed
on each element as desired, subject to the condition that the total of the weights should add up
to 1.
The general formula for the weighted moving average then changes to:

Ft+l = [(WtAt + Wt—lAt—l + Wt—ZAt—z + Wt—BAt—S o + Wt—n+1At—n+l)/n]
Where: F,, | is the weighted moving average for the period t+1,
And, w, is the weighing factor, and w, =1

For example, if ‘n” is 5, we could weight the moving average as follows:

w,=5/(1+2+3+4+5)=5/15=1/3;

w, =4/15;
w,=3/15=1/5;
w, =2/15and
w, =1/15.

Sw=1/3+4/15+1/5+2/15+1/15=1

In this example, the most recent period has the highest weight compared to the earlier periods.
The weight progressively reduces as the period increases.

An advantage of this model is that it allows one to compensate for seasonality or any unusual
event by carefully fitting the coefficients, wA . However, it must be remembered that the choice
of the coefficient has to be made by management and this choice is critical to the applicability of
the model.

Exponential Smoothing

A forecast based on an exponential-weighted moving average is based on a belief that the most
recent demand observations can best predict future demand. Therefore, exponential smoothing
models are very popularly used in Supply Chain Management. It produces a smoothed time
series when the forecasting horizon is relatively short and when there is little information
about cause and effect relationship between the demand of an item and the independent factors
that influence it.
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Unlike regression models, which are discussed in the next section, exponential smoothing does Notes
not make use of information from series other than the one being forecast. These models are

also readily available in standard computer software and require limited data storage and

computational capacity.

The Exponential Smoothing method is:

) Easy to adjust for past errors,
) Easy to prepare follow-on forecasts from, and
° Ideal for situations where many forecasts need to be prepared.

Since exponential smoothing is an iterative process, we only need to define an initial value.

Single Exponential Smoothing: The Single Exponential Smoothing method calculates the values
for a smoothed series. You choose a damping coefficient which is called the weighting factor.
This factor is used to smooth the data. It can have a value ranging from ‘1" to ‘0" and determines
the sensitivity of the smoothing effect. The exponential relationship that was shown earlier can
now be written as using standard notations:

F, =aD+(1-uF

t

Where: D, is the actual value
F, is the forecasted value
o is the weighting factor, which ranges from 0 to 1
t is the current time period.

Since F, =aD+(1-uF

t
F,=aD, ,+(1-a)F,_, and soon
Therefore F ,, =aD+(1-0o)(aD, ,+1-)F_).......
F,, =aD+oa(l-aF _,+a(l-0)F, _,+al-o)fF ...

t

Thus, the forecast for the next period is the algebraic sum of the forecast for the last period and
?” times error in forecast in the last period.

Exponential Smoothing assigns exponentially decreasing weights as the observation gets older. This
means that recent observations are given relatively more weight in forecasting than the older observations.

A small “smoothens the values by assigning lower weightages to recent changes, while a large”
provides a fast response to the recent changes in the time series but provides a smaller amount
of smoothing.

When the data is smoothed exponentially, the smoothed value becomes the forecast for period
‘t +1’. Also, only three items of data are required for the analysis, unlike the moving averages
where the first value is for the fifth week. It is interesting to note how for this particular series,
the moving average, the weighted moving average and simple exponential smoothing smooth
out the seasonality. The difference between the different weighting factors is increasingly visible
as the number of reading increases.

The basic decision that needs to be taken by the manager is the selection of the smoothing
constant. How should it be taken? The constant has to be either equal to or between the value
range of ‘0" and “1". The variance of the error increases as increases. To minimize the error, we
would like to make as small as possible (0), but this makes the forecast unresponsive to a change
in the underlying time series. To make the forecast responsive to changes, we want as large as
possible (1), but this increases the error variance.
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There are no specific rules of selecting the value for “o. If more weight has to be given to recent
data, then the value should be closer to “1". Values between 0.1 and 0.3 are most commonly used.

However, a method of choosing the best fit is by choosing the value of o such that the error
variance is the minimum. This is shown in the worked example below:

Practical Problems

Problem - Choosing the Best Fit

Saluja Brothers manufactures simple lathes for the export market. The manufacturing manager
uses exponential smoothing technique to arrive at his forecasts. He has made a forecast using a
smoothing constant of 0.2.

The sales manager has also made his forecast using the exponential smoothing method, but has
used a smoothing constant of 0.5.

Compare the forecasts for the series data under two situations and determine which forecast
will you accept and why?

Period 1 2 3 4 5 6 7 8 9 10
Observations 30 32 35 34 31 30 33 36 36 34
Solution:

The basic exponential smoothing model is F,= & D, + (1 - &) F_,
Where: D, is the actual value

F, is the forecasted value

@ is the smoothing constant or weighting factor, and

F_, is the current time period.

Assume that the smoothed value of the time series for the first period is equal to the actual first
value of the time series. You can calculate the values as shown in the table below. The calculations
are simple.

The table shows the forecasts under the two specified conditionsi.e. & =0.2and & =0.5:

=02 a=05
Period | Di | DeFu | @* DeFua F. | (D-Fu)? | DeFa | @ DeFa F | (DeFu)?
1 30| 0.0 0.00 30.00 0.00 0.00 0.00 30.00 0.00
2 32| 200 0.40 30.40 4.00 2.00 1.00 31.00 4.00
3 35| 460 0.92 3130 | 2116 3.00 1.50 33.00 9.00
4 34| 270 0.54 31.85 7.29 1.00 0.50 335 1.00
5 31| -085 017 31.68 0.73 2,50 -1.25 32.25 6.25
6 30 | -1.68 034 3135 2.83 225 1.13 31.13 5.06
7 33| 165 033 31.68 273 1.88 0.94 32.06 3.54
8 36| 432 0.86 3254 | 1867 2.94 1.97 34.03 8.65
9 36| 346 0.69 3323 | 1197 1.97 0.99 35.00 3.88
10 34| 077 0.15 33.38 0.60 -1.00 -0.50 3450 1.00
Total 69.98 4238
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2 (D,-F_,)?ie. Total Variance when & = 0.2 is 69.98 [Col. 6] Notes
Therefore,

Error Variance of the series = X (D,- F ,)?/(n - 1) = 69.98/9 = 7.75

Similarly, X (D, - F_,)? i.e. Total Variance with ¢ = 0.5 is 42.38 [Col. 10]

Therefore,

Error Variance of the series = X (D, - F ,)?/(n - 1) = 42.38/9 = 4.70

Where 'n' is the number of observations.

One measure of the accuracy of the forecast is the error variance, which is the mean squared
error between the forecast and the actual data in the next period [Z (D, - F ,)?/(n - 1)] which has
been calculated above. You have to pick the ¢ that gives you the smallest mean squared error or
error variance.

Since the error variance for the case of & =0.2is greater than for ¢& = 0.5, the forecast with & =0.5
is the correct choice as it is more accurate.

Simple Moving Average and Exponentially Weighted Moving Average: An exponentially
weighted moving average with a smoothing constant 'a/, roughly corresponds to a simple
moving average period of length 'n', where '’ and 'n' are related by the following equation:

a=2/(n+1) OR n=(2-0)/0.

Therefore, an exponentially weighted moving average with a smoothing constant equal to 0.1
would roughly correspond to a 19 day moving average. Similarly, a 40-day simple moving
average would correspond roughly to an exponentially weighted moving average with a
smoothing constant equal to 0.04878. These values are based on the equations given above.

This goes to show that 'simple moving average' is a special case of exponential smoothing. The
forecasts generated by exponential smoothing have the same average age as a moving average
of order 'n' such that the integer part is (2 - o)/ o

Double Exponential Smoothing: An exponential smoothing over an already smoothed time
series is called double-exponential smoothing. Double exponential smoothing allows forecasting
data with trends. While the single exponential method is used for problems where the trends are
stationary, the double exponential method is used to handle trends that are not stationary.

By exponentially smoothening a smoothened series again, a linear trend in the forecasted value
is obtained. The extrapolated series has a constant growth rate, equal to the growth of the
smoothed series at the end of the data period.

Triple Double Exponential Smoothing: When the trends are non-linear, it may be necessary to
extend it even to a triple-exponential smoothing. Triple Exponential Smoothing is better at
handling parabola trends and is normally used for such data.

While simple exponential smoothing requires stationary conditions in the demand parameters,
the double-exponential smoothing can capture trends when the demand is changing in a linear
fashion. Triple-exponential smoothing can be used to handle almost all other business time
series.

The advantages of exponential smoothing are that it does not impose any deterministic model
to fit the series other than what is inherent in the time series itself. It can be modified to capture
seasonal patterns for a time series. Whereas moving averages provide for equal weights for past
observations, exponential smoothing assigns exponentially decreasing weights as the
observation gets older.
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Self Assessment

State whether the following statements are true or false:

16.
17.

Time series is a characterization of change that takes place over a period of time.

Inventory managers often rely on forecasts based on a time series of prior demand, such

as a weighted moving average.

Case Sudy  Qrder Processing Client

usiness process outsourcing division of one of the world’s largest IT and BPO

services company with presence in over 60 countries and with turnover over 20

billion US dollars. Client has service offering in areas of application development
and maintenance, infrastructure management, business process outsourcing and
transformational services. The business process outsourcing division’s product offerings
include coupon processing, mail order processing, product fulfilment, product warehousing,
distribution, customer care services and customer relationship management.

Business Challenge The client’s manual order processing systems receives over 200,000
documents daily. These were distributed manually to on-site/off-site locations for
processing. Processing of these orders were done using standalone keying applications.
Major problems were in consolidation of orders, quality of processes, which were a result
of logistics and operational issues in managing off-site resources. This resulted in higher
turn around time, cost of customer care and cost of processing Client needed an integrated
image based order processing solution with on-site, off-site and offshore processing system
with high degree of security and tracking. Additional requirements included reduction in
manual processing by incorporation of intelligent character recognition (ICR),
improvement in quality of processing and reduction in turn around time significantly.

Suma Soft Impact Solution

The project required streamlining the order process system for the client through a fully
integrated image based workflow system. Using the most current imaging and document
management technologies, Suma Soft designed, developed and migrated the order
processing system from a manual process to completely automated imaging system,
which converts scanned order slips to data that can be easily integrated into back-end
fulfilment systems. Additionally high degree of flexibility was available in the system to
enable orders to be processed from on-site, off-site or offshore facility with transparent
tracking and high degree of security. Suma Soft delivered the project in two-phases,
minimizing the project risk for the client and facilitating a smooth transition to the new
technology. Phase I provided the detailed system architecture and ensured that all modules
worked as anticipated and seamlessly integrated with the client’s batch processing
mainframe application. Phase II focused on designing and building system functionality
for the end-to-end order fulfilment processes, including workflow infrastructure, an
intuitive front-end, image scanning, intelligent character recognition, data capture and
management reporting capabilities. Suma Soft’s BPO service team significantly increased
the quality of orders processed to above 99.9% quality benchmark. Using Suma Soft’s
solution over 60 million orders have been processed. Suma Soft provides a 24x7 helpdesk
for resolution of any problems faced by client’s team.

Contd...
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Results Achieved Notes

The automated platform and service provided by Suma Soft helped in significantly
decreasing the turn around time. The fast and efficient technical solutions has helped the
client to decrease turn around time, improve the quality of orders, significantly reduce
cost and decreased customer care cost.

Question

Analyse the case and write down the case facts.

Source: www.sumasoft.com

4.5 Summary

° An analysis of the factors that influence future values determines how future values are
estimated.

° Forecasting demand levels is a part of medium-term forecasts.

° A successful policy needs to be based on a fundamental understanding of what customers’
value.

° Demand levels and their timing greatly affect capacity levels, financial needs, and general

structure of the business.

° Supply chain forecasting concerns the spatial as well as variation of demand with time, the
extent of its variability, and its degree of randomness.

° Supply and demand reflect the time dimension.

° A forecast is an estimate of a future event achieved by systematically combining and
casting forward in a predetermined way data about the past.

° Different forecasting methods can be used to develop the forecast.

° A good model should have small error measures in both the estimation and validation
periods and its validation period statistics should be similar to its own estimation period
statistics.

° CPFR is forecasting based on the concept of supply chain management.

° Collaborative forecasting overcomes some of the inherent problems with traditional
forecasting.

° Collaborative Planning, Forecasting, and Replenishment is a nine-step approach to

improving supply chain management, and ties demand planning and supply planning
into one process.

4.6 Keywords

Causal: Causal forecasting is used when there is a visible correlation between one or more
variables to the demand for the product.

Collaborative Forecasting: Collaborative forecasting enables companies to transition from
periodic, disparate and isolated forecasting activities to a single, real-time enterprise forecasting
process.

Collaborative Planning Forecasting and Replenishment (CPFR): Collaborative Planning,
Forecasting and Replenishment, is a concept that aims to enhance supply chain integration by
supporting and assisting joint practices.
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Demand Forecasting: Demand forecasting is a method of projecting the demand for goods and
services over a specific period of time.

Forecast: A forecast is an estimate of a future event achieved by systematically combining and
casting forward in a predetermined way data about the past.

Replenishment: Replenishment is the movement of inventory from upstream - or reserve -
product storage locations to downstream - or primary - storage, picking and shipment locations.

Simulation: This method is highly sophisticated and is mainly used where the organization
needs to generate multiple ‘what-if’ scenarios.

Supply Chain Forecasting: It concerns the spatial as well as variation of demand with time, the
extent of its variability, and its degree of randomness.

Time Series: Time series forecasts rely on historical demand in order to predict the future demand.

Validation Assessments: Assessment validation refers to a process where assessors compare and
evaluate against the relevant competency standard/s to ensure, validity, reliability, fairness,
flexibility and effectiveness.

4.7 Review Questions

Define Demand Forecasting.
Highlight different forecasting methods.
Discuss Accuracy and Validation Assessments.

Discuss Collaborative Planning Forecasting and Replenishment (CPFR).

S A

Do you agree with the statement that CPFR is forecasting based on the concept of supply
chain management? If yes, give reasons.

6.  “Collaborative forecasting overcomes some of the inherent problems with traditional
forecasting.” Explain.

7. Write brief note on CPFR Model.
8. What are the activities in the CPRF Process?
9. Define collaborative approach.

10.  “Supply and demand reflects the time dimension.” Discuss.

Answers: Self Assessment

1.  Forecasting 2. Medium-term

3. Time 4.  Independent

5. Spatial 6.  False

7.  True 8.  False

9. True 10. True

11. Forecasting Champion 12.  Cross-functional
13.  Functional 14. Two

15.  Supply Chain 16. True

17.  True
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Online links ~ http:/ /www.informationweek.com/software/business-intelligence/ six-steps-
to-better-sales-forecasting-an/209000118

http://www.igd.com/our-expertise/Supply-chain/Strategy-planning-
technology/3586/Demand-Planning - Forecasting/

http:/ /www.netsuite.com/ portal /industries/wd/demand-planning.shtml
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http:/ /www.moduslink.com/images/uploads/resources/Reverse-Logistics-
CS.pdf
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Objectives

After studying this unit, you will be able to:

° Explain the Procurement Strategies
) Understand the Sourcing Strategies
) Discuss the Manufacturing concept

) Describe the Manufacturing Strategy
Introduction

Karan Arora, Lovely Professional University

Procurement is a process of purchasing goods, works or services, to any specific requirements.
The procurement process should be optimised, and at the most economical total cost for benefit
of the authority, supplier, or individuals. Procurement usually involves the acquisition of goods,
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works or service which is required either as a raw material or for operational purposes for a Notes
company or individual. Vendor development is a key function in procurement. Sourcing and

vendor development are some of the skill sets required to be developed by Procurement team.

Procurement function works closely with procurement logistics or inbound supply chain.

5.1 Procurement Strategies

Effective procurement strategy to support supply chain operations requires a much closer
working relationship between buyers and sellers than was traditionally practiced. Specifically,
three strategies have emerged: volume consolidation, supplier operational integration, and
value management. Each of these strategies requires substantial collaboration between supply
chain partners and should be considered as stages of continuous improvement.

5.1.1 Volume Consolidation

An important step in developing an effective procurement strategy is volume consolidation
through reduction in the number of suppliers. Beginning in the 1980s many firms faced the
reality that they dealt with a large number of suppliers for almost every material or input used.
In fact, purchasing literature prior to that time emphasized that multiple sources of supply
constituted best procurement practice. First, potential suppliers were continually bidding for a
buyer’s business, ensuring constant pressure to quote low prices. Second, maintaining multiple
sources reduced the buyer’s dependence on any one supplier. This in turn served to reduce the
buyer’s risk should a specific supplier encounter supply disruptions such as a strike, a fire, or
internal quality problems.

By consolidating volumes with a limited number of suppliers, procurement is also positioned
to leverage its share of a supplier’s business. At the very least, it increases the buyer’s negotiating
strength in relationship to the supplier. More important, volume consolidation with a reduced
number of suppliers provides a number of advantages for those suppliers. The most obvious
advantage of concentrating a larger volume of purchases with a supplier is that it allows the
supplier to improve economies of scale by spreading fixed cost over a larger volume of output.
Additionally, assured of a volume of purchases, a supplier is more likely to make investments
in capacity or processes to improve customer service.

A\

Caution When a buyer is constantly switching suppliers, no one firm has an incentive to
make such investment.

Clearly, when a single source of supply is used, risk increases. For this reason, supply base
reduction programs are almost always accompanied by rigorous supplier screening, selection,
and certification programs. In many instances, procurement executives work closely with others
in their organization to develop preferred or certified suppliers. It should be noted that volume
consolidation does not necessarily mean that a single source of supply is utilized for every, or
any, purchased input. It does mean that a substantially smaller number of suppliers are used
than was traditionally the case in most organizations. Even when a single source is chosen, it is
essential to have a contingency plan.

The savings potential from volume consolidation is not trivial. One consulting firm has estimated
that savings in purchase price and other elements of cost can range from 5 to 15 percent of
purchases. If the typical manufacturing firm spends 55 percent of its revenue on purchased items
and can save 10 percent through volume consolidation, the potential exists to deliver a $5.5
million improvement on revenue of $100 million to the bottom line.
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5.1.2 Supplier Operational Integration

The next stage of development occurs when buyers and sellers begin to integrate their processes
and activities in an attempt to achieve substantial performance improvement. Such integration
typically involves alliances or partnerships with selected suppliers to reduce total cost and
improve operational integration. Such integration takes many different forms.

' Example: The buyer may allow the supplier to have access to sales and ordering
information, thereby giving the supplier continuous knowledge of which products is selling.

Detailed sales information allows the supplier to be better positioned to effectively meet buyer
requirements at a reduced cost. Cost reduction occurs because the supplier has more information
to plan and can reduce reliance on cost-inefficient practices, such as forecasting and expediting.

Further operational integration can result for buyers and suppliers working together to identify
processes involved in maintaining supply and searching for ways to redesign those processes.
Establishing direct communication linkages to reduce order time and eliminate communication
errors is a common benefit of such integration. More sophisticated integrative efforts may
involve eliminating redundant activities that both parties perform.

'F Example: In some sophisticated relationships, activities such as buyer counting and
inspection of incoming deliveries have been eliminated as greater reliance and responsibility
are assumed by suppliers.

Many firms have achieved operational integration focused on logistical arrangements, such as
continuous replenishment programs and vendor-managed inventory. Such integration has
considerable potential for reducing TCO.

Some of the efforts in operational integration strive to reduce total cost through two-way
learning.

Example: Honda of America works closely with its suppliers to improve their quality
management. Honda visits supplier facilities and helps identify ways to increase quality. Such
improvements ultimately benefit Honda by reducing the supplier’s costs of rework and by
providing Honda with higher levels of quality materials.

The primary objective of operational integration is to cut waste, reduce cost, and develop a
relationship that allows both buyer and seller to achieve mutual improvements. Combined
creativity across organizations can create synergy that one firm, operating in isolation, would
be unable to achieve. It has been estimated that operational integration with a supplier can
provide incremental savings of 5 to 25 percent over and above the benefits of volume
consolidation.

5.1.3 Value Management

Achieving operational integration with suppliers creates the opportunity for value management.
Value management is an even more intense aspect of supplier integration, going beyond a focus
on buyer-seller operations to a more comprehensive and sustainable relationship. Value
engineering, reduced complexity, and early supplier involvement in new product design
represent some of the ways a company can work with suppliers to reduce TCO.

Value engineering is a concept that involves closely examining material and component
requirements at the early stage of product design to ensure that a balance of lowest total cost and
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quality is incorporated into new product design. Early supplier involvement can be critical in Notes
achieving cost reductions. As a firm’s new product development process proceeds from idea

generation through the various stages to commercialization, the company’s flexibility in making

design changes decreases. Design changes are easily accommodated in the early stages, but by

the time prototypes have been developed, a design change becomes difficult and expensive. The

earlier a supplier is involved in the design process, the more likely an organization is to capitalize

on that supplier’s knowledge and capabilities.

An example from an automobile manufacturer demonstrates the benefit of early supplier
involvement. In designing the front bumper for a new model, the design engineer was completing
design of the bracket assembly for the bumper. During the process, an engineer from the assembly
supplier, which had already been identified even though actual production was in the future,
asked if the bracket location could be moved by about %2 inch. The design engineer, after some
consideration, replied that it could be done with no impact on the final product. The design
engineer was interested to know why the supplier requested the change. The answer was that by
moving the bracket, the supplier would be able to use existing tools and dies to manufacture the
bracket. Under the original design, major capital investment would have been required for new
tooling. The result was approximately a 25 to 30 percent reduction in cost of the bracket.

Clearly, value management extends beyond procurement in an organization and requires
cooperation between numerous participants, both internal and external.

=7|

Notes Teams representing procurement, engineering, manufacturing, marketing, and
logistics as well as key supplier personnel jointly seek solutions to lower total cost,
improve performance, or improved accommodation of customer requirements.

Caselet Microsoft Dynamics® AX Procurement for
Manufacturing

n Manufacturing Companies, the Purchase Order may not be the first phase of the

Supply Chain, but the acquisition of Raw Materials by negotiated contract. The

availability of the commodities from these contracts has a direct impact on production,
but in many cases, they are not visible to Production Scheduling.

These commodities typically have a high value and high cost with volatile pricing on
open markets. Many manufacturing organizations buy raw materials under predetermined
contract terms and are responsible for the shipping of those commodities.

The manufacturing company must be agile in its processes and procedures to ensure not
only the timely transportation of the commodity to their production plants but also
control of all costs associated with a contract.

Larger manufacturing organizations may have risk strategies in place to manage overall
exposure to the market. These strategies can include hedging their physical position on
exchange traded futures market and covering their foreign exposure position with forward
foreign exchange contracts. In the current economic climate manufacturers need access to
as many tools as possible to help them mitigate risk.

Contd...
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Unlike stand-alone Commodity Trading systems, or in-house systems using dozens of
spread sheets, Scalable’s Commodity Procurement for Manufacturing solution is tightly
integrated with the Dynamics AX manufacturing process through the MRP modules to
ensure Raw Material/ Commodities are resourced and delivered on time. This helps prevent
delays in the production schedule and allows Manufacturers to adopt just-in-time production
strategies that strive to improve cash flow by reducing inventory levels and the costs
associated with higher inventory holdings.

Allocation and accrual of all additional cost information associated with the acquisition of
raw materials and shipments improves the flow of information from trading, logistics
and production to the financial department. Improved access to contract position details
contributes to improved efficiency in logistics, production and risk management functions.

In addition manufacturers can hedge futures and foreign exchange contracts to minimize
the effect of volatility of raw materials pricing. Details of these hedged contracts are also
available inside of Dynamics AX and help improve overall financial reporting.

The procurement of physical commodities directly effects the operations of many
manufacturers. Sourcing the right quantities and qualities of a given commodity
immediately impacts the costs and profitability of subsequent products and not having
the readily available information can be a risk factor.

Due to the unpredictable nature of commodity markets, many manufacturers face difficulties
with the efficient administration of contracts, shipments and associated risks. Often this
information is captured in separate systems or spread sheets within separate departments.
This inhibits efficient data flow and therefore communication between the procurement,
trading, logistics, manufacturing and finance departments.

Source: http:/ /www.scalable.com.au/index.php/industries/commodity-procurement-for-
manufacturing

Self Assessment

Fill in the blanks:

1. An important step in developing an effective ........................ strategy is volume
consolidation through reduction in the number of suppliers.

2. Maintaining multiple sources reduced the ........................ dependence on any one
supplier.
3. The primary objective of ........................ integration is to cut waste, reduce cost, and

develop a relationship that allows both buyer and seller to achieve mutual improvements.

4. Many firms have achieved operational integration focused on ........................
arrangements.

5.2 Sourcing Strategies

Although interlinked closely, both procurement process and sourcing strategy are not one and
same. While, sourcing strategy deals with planning, designing and building a reliable and
competitive supplier base, procurement process deals with operational business process of
procurement function and ensuring performance. Sourcing also helps in determining the strategy
for procurement, defining pricing strategies and supply chain requirements. The strategy involves
integration of its objectives in line with or confirming to the objectives of stake holders in
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operations, finance, marketing and distribution. Lastly sourcing strategy involves planning to Notes
competitive buying sources for its raw materials, components and services along with alternative
variables.

Sourcing is a standard and formal process that incorporates ongoing analysis to evaluate the
right mix of tools and technologies to improve right supplier generation and management and
also reducing the total cost. Outsourcing can be at three levels which are:

1.  Transactional outsourcing
2. Tactical outsourcing
3. Strategic outsourcing

5.2.1 Shift in Sourcing Strategic Approach

Having realized that suppliers play a key important role in the supply chain network of the
business, there has been a change in the way organizations perceive and approach supplier
relationships. Several factors have contributed to the shifting of the perceive value of supplier
partnerships. Complex business models at global scales coupled with market demands have
necessitated companies to set up manufacturing or assembly facilities closer to markets as well
as in locations where conversion costs are relatively cheaper.

l?

Did u know? This necessitates that the business be supported by a solid vendor base which
is able to ensure supplies at all locations.

Lean Manufacturing and cost per unit concept is demanding that the managers keep looking to
reduce the procurement cost as well as procurement logistics cost. By developing a relationship
with suppliers in a collaborative mode, buyers are able to get supplier companies to hold
inventories for them at buyer location and postpone taking inventory ownership up to the point
of consumption. Today preferred suppliers follow the buyer into countries where buyer is
setting up facilities and take on value added services including managing warehousing in the
spirit of customer relationship management. Therefore managements have realized the fact that
to be able to develop global business model, they have to develop supplier partnerships and
work with collaboration spirit and invest in developing the supplier capabilities as well as
invest into building the relationship. Supplier management is no longer just transactional.

5.2.2 Third Party Provider (3PL)

Third Party Logistics Provider (3PL) is defined as, “the services offered by a middleman in the
Logistics Channel that has specialized in providing, by contract, for a given period, all or a
considerable number of the logistics activities for other firms.”

A middleman could be a broker, a freight forwarder, Shippers” Association etc.
How is a 3PL Distinguished from a Transportation Provider?
Transportation provider gets product from point A to point B and could be believed a 3PL.

However, transportation provider carries out just one function of logistics whereas a 3PL provider
assists in multiple functions.
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Types of 3PL Providers

Types of 3PL providers are discussed as below:

1.  Transportation-Based: Here, the Services extend beyond transportation to offer a
comprehensive set of logistics offerings. There can be two types of Transportation-based
service providers - leveraged and non-leveraged. Leveraged 3PLs use assets of other
firms whereas Non-leveraged 3PLs use assets belonging solely to the parent firm.

' Example: Ryder, Schneider Logistics, FedEx Logistics, and UPS Logistics are examples
of 3PLs.

2. Warehouse/Distribution-Based: Many, but not all, have former warehouse and/or
distribution experience. Transition to integrated logistics has been less complex than for
the transportation-based providers.

' Example: DSC Logistics, USCO, Excel, Caterpillar Logistics, and IBM are examples of
warehouse/ distribution-based 3PLs.

3.  Forwarder-Based: These service providers are fundamentally very independent
middlemen extending forwarder roles. These are Non-asset owners that capably provide
a wide range of logistics services.

' Example: AEI, Kuehne & Nagle, Fritz, Circle, C. H. Robinson, and the Hub Group are
examples of forwarder-based 3PLs.

4. Financial-Based: These Service providers offer freight payment and auditing, cost
accounting and control, and tools for monitoring, booking, tracking, tracing, and managing
inventory.

' Example: Cass Information Systems, CTC, GE Information Services, and Fleet Boston
are examples of financial-based 3PLs.

5. Information-Based: Noteworthy growth and development in this alternative category of
Internet-based, business-to-business, electronic markets for transportation and logistics
services.

'F Example: Transplace and Nistevo are examples of information-based 3PLs.
Advantages of Outsourcing to 3PL
The normal advantages are: Reduction in workforce, Flexibility in operations, Reduction in
Cycle Time, Improved Responsiveness, Reduction in Logistics Operations Cost, Reduction in
Investment on Infrastructure facilities and Hiring of the expertise at a reasonable cost.

Disadvantages

The disadvantages are loss of control and a negative impact on in-house workforce.
1.  Service level commitments are not realized.

2. Strategic management skills are lacking at the Service Provider’s firm.
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3. Cost reduction goals are not realized, as the service provider does not own the objectives. Notes

4. Cost “creep” up and price increases occur due to lack of a proper monitoring system at the
service provider’s end.

Improvements and achievements too are lacking.
Control of outsourced functions has diminished.
Consultative, knowledge-based skills are lacking.

Technology capabilities are not being delivered.

© ® N o O

Time and effort spent on logistics not reduced.
5.2.3 Fourth Party Logistics Provider (4PL)

The Fourth Party Logistics Provider (4PL) is a new-fangled concept in Outsourcing. A 4PL forms
an alliance between multiple 3PL service providers, technology providers and management
consultants. A 4PL provider is a Supply Chain integrator who assembles and manages the
resources, capabilities and technology of its own organization with those of complementary
service providers.

LSCM Alliances 3PL + 4PL = 7PL

The progress of 4PL solutions leverages the capabilities of 3PL providers, technology service
providers and business process managers to deliver a comprehensive supply chain solution all
the way through a centralized point of contact. The 4PL will integrate the client’s supply chain
activities and supporting technologies across these “best of breed” service providers with the
potential of its own organization.

3PL +4PL =7PL

The expression 7PL was coined by the Value Logistics Group and is a concept describing the
developing trend of 3PL and 4PL combined. Through this service, the client has one service
provider that oversees the whole logistics chain.

The 7PL Concept

7PL is the combination of 3PL and 4PL into one (3PL + 4PL = 7PL). One service provider can now
provide a client with both 3PL and 4PL services with a complete 7PL solution to clients and can
undertake turnkey projects for its clients where all services and activities are provided for,
under one roof.

5.2.4 E-Procurement

E-procurement or electronic procurement is sometimes called supplier exchange. It is the business-
to-consumer, business-to-government, or business-to-business sale and purchase of supplies
and services over the web. Normally, e-procurement websites let registers users look for buyers
or sellers of goods and services. Depending on the type of site, the buyers or sellers may invite
bids. Transactions can be initiated and completed online. E-procurement software can even
automate certain buying and selling processes. Companies that use e-procurement services can
control their parts inventories better, reduce overhead, and make their manufacturing cycles
more efficient.
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Did u know? The latest generation of e-procurement software is done with an application
that incorporates features for supply management and complex auction procedures.

When companies integrate e-procurement into their business model, operational efficiencies
multiply through cost savings, cost comparisons, ease of access, quicker turnaround times, and
ease of use of the system. Organizations that use e-procurement can automate the procurement
work steps. They can control inventories, cut down on purchasing costs, improve delivery
schedules, and generally become more efficiency.

E-commerce and e-procurement are gaining widespread use as businesses realize the greater
efficiency of these systems. Inefficiencies due to paper processing, and internal inconsistencies
in procurement procedures are diminished or cut out altogether. Digital broadcasters is there to
help you put these efficient processes to work for your company so you can start realizing gains
from improved efficiency.

Self Assessment

State whether the following statements are true or false:
5. Both procurement process and sourcing strategy are not one and same.

6.  Sourcing is a standard and formal process that does not incorporates ongoing analysis to
evaluate the right mix of tools and technologies.

7. A middleman could be a broker, a freight forwarder, Shippers’ Association.

8. Transportation provider gets product from point A to point B and could be believed a 2PL.

5.3 Manufacturing

Since the Industrial Revolution, when we exchanged handmade manufactured goods for machine-
made, the changing nature of manufacturing has been apparent, and its evolution continues
today. Such new developments as micro and nano manufacturing, computer-aided manufacturing,
and innovative supply chain management are only a few of the current advances in a long
history of manufacturing innovations. Manufacturing is an important part in corporate success
and manufacturing strategy is linked to manufacturing success which is linked to business
success. Manufacturing has become familiar as an important element of corporate strategy.
Integration in different aspects has become a key issue and must be replicated in manufacturing
strategy.

Concept of lean production has taken birth from Japan; the changes in the economic and
competitive climate in Japan led the manufacturing organisations to devise innovative and cost-
effective production methods. And, this encouraged the organisations to look for a revision of
the production models as well as the Japanese management system. While the overall Japanese
economy has suffered; some well organised Japanese manufacturing companies such as Toyota,
Honda, and Canon still remain competitive in the global market. JIT production, TQM and
concurrent engineering are considered as the main strengths of the Japanese manufacturers,
besides their techNnological advantages. After World War II when Japanese manufacturers
realised that they could not afford the expense to build facilities like the USA, they concentrated
on lean concept. They began the process of developing and refining the process of manufacturing
with a view to minimise waste.
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5.3.1 Manufacturing Objectives Notes

The changing nature of competitive pressure now requires companies to compete on several
aspects of performance simultaneously. This reality departs from the traditional idea that
organizations must find a specific area of competency and choose between objectives such as
low cost, quality, or flexibility. Hence, the degree to which companies resolve manufacturing
performance trade-offs, and the understanding of the processes whereby companies manage to
achieve this, emerge as a set of research questions. Let us discuss the concept of manufacturing
objectives.

Manufacturing objectives cover such things as cost, quality, delivery and flexibility and usually
there are trade-offs between them. Trade-off decisions are also required in a number of key
areas in order to support the manufacturing objectives. Skinner identified five decision areas:

a) Plant and equipment;

b) Production planning and control;

(

(

(c) Labour and staffing;

(d) Product design/engineering; and
(

e) Organisation and management.

These basic ideas (trade-offs and consistency of objectives/policies) have formed a foundation
from which the current understanding of manufacturing strategy has developed. It can be formally
defined as follows:

“ A manufacturing strategy is defined by a pattern of decisions, both structural and infrastructural,
which determine the capability of a manufacturing system and specify how it will operate to
meet a set of manufacturing objectives which are consistent with overall business objectives”.

The analysis of trade-offs between competitive priorities is one of the core issues in manufacturing
strategy. A critical decision that firms are facing across industries is the selection of a mix of
products to offer in the marketplace. The operational implications of product line decisions
have been largely ignored, even while the importance and complexity of interactions among
products in the manufacturing environment increase with broadening product lines. Furthermore,
consideration of manufacturing synergies among products, in product line design is increasingly
beneficial given efforts in many industries to improve co-ordination of manufacturing activities
across products.

5.3.2 Manufacturing Decisions

Manufacturing is characterised by tangible outputs (products), outputs that customers consume
overtime, jobs that use less labour and more equipment, little customer contact, no customer
participation in the conversion process (in production), and sophisticated methods for measuring
production activities and resource consumption as products are made. Every dollar in final sales
in manufacturing products supports $1.37 in other sectors of the economy. By contrast, the
financial services sector generates only about 50 cents for every dollar of activity.

=
Task  Try to design various phases of technological aging/lifecycle by taking up the
example of Electricity and power generation. Give practical answers to support your

answer.
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Self Assessment

State whether the following statements are true or false:
9. Manufacturing has become familiar as an important element of corporate strategy.

10. Integration in similar aspects has become a key issue and must be replicated in
manufacturing strategy.

11.  Concept of lean production has taken birth from China.
12.  Manufacturing objectives cover such things as cost, quality, delivery and flexibility and

usually there are trade-offs between them.

5.4 Manufacturing Strategy

Since the 1980s the phrase “manufacturing strategy” has become increasingly common. There is
some confusion in terms of both when and where manufacturing strategy appears in the overall
strategic planning process of the firm. It has been asked whether manufacturing strategy has
been replaced by concepts such as JIT and TQOM. Managers often find it hard to tell the difference
between programs such as JIT and manufacturing strategy.

Two definitions seem to sum up best what manufacturing strategy is,

(@) “Manufacturing strategy consists of a sequence of decisions that over time, enables a
business unit to achieve a desired manufacturing structure, infrastructure and set of specific
capabilities.”

—Hayes and Wheelwright, 1984

(b) “Manufacturing strategy is viewed as the effective use of manufacturing strengths as a
competitive weapon for the achievement of business and corporate goals.”

—Swamidass, 1987
Manufacturing strategy will be related to three adjacent concepts:
(@) Manufacturing mission, which may establish a link to corporate strategy;

(b) Manufacturing concept, which will provide an overall, integrated picture of how
manufacturing is intended to be in the future; and

(©) A manufacturing implementation plan, which will indicate the chosen rate and scope of
change.

Thus we can define manufacturing strategy as a pattern of decisions, both structural and
infrastructural, which determine the capability of a manufacturing system and specify how it
will operate to meet a set of manufacturing objectives which are consistent with overall business
objectives.

5.4.1 Formulation of Strategy
Let us understand the basic steps in analysing existing manufacturing activities and reviewing

current manufacturing strategy.

A manufacturing strategy is a working document which outlines the basis for competitive
advantage, the key issues which will affect the organisation, the strategic manufacturing aims
and the broad strategic initiatives to be pursued. Not all manufacturing companies have a
manufacturing strategy, but, most organisations operate with a business plan and a broad
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corporate strategy. Competitive advantage can be gained by having a superior mix of people, Notes
technology, focus and direction. A manufacturing strategy explores all these issues.

|

Notes The time scale of completing a radical manufacturing change dictates that a long-
term view is essential to permit planned investment and implementation.

Formulation of Strategy

Following are the process of formulation of manufacturing strategy which includes quality,
technology, skills requirements, and training and make-or-buy decisions.

Appoint a Project Team

The full-time attention of a number of knowledgeable people from the management team is
required for planning a strategy. Team members need to have a detailed understanding of the
aims of the organisation, its products and markets, skills in competitor analysis and manufacturing
technology.

Gain an Understanding of the Existing Market Position

A thorough understanding of your existing products is essential to the strategy formulation
process. Following questions must be answered:

What strategy does your organisation compete?

The three generic strategies are competing on cost (cost leadership), on superior features or
service (differentiation), or on a subset of the market (niche market focus).

What family products do you have?

° Use product life cycles as a framework to think about the manufacturing requirements of
different products.

° Plotting product life cycles for existing key products and future projects can build a picture
of the size and shape of the business in the future.

o In addition, measure the performance of each product.
° Focus upon the contribution, market share, and market growth.

o Identify the competitive edge produced by each family product. Competitive features
might include quality, delivery lead time, delivery flexibility, design flexibility or price.

° Determine the criterion which gives you the greatest competitive advantage.
Identify the Drivers of Change

In identifying the drivers of change consider the business criteria i.e. product performance,
market demands, the evolution of manufacturing philosophies and management structures. We
should also consider the change in technological developments and financial pressures. After
that we should analyse the external influence on the organisation, internal resources and
capabilities, and the skills and competencies of the staff by undertaking a SWOT analysis.

Analyse Your Current Performance

Assessment of the performance against competitive edge criteria can be difficult. Some factors
are not easy to measure directly, while comparative data may be hard to obtain. Thus, we can
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use techniques such as Pareto Analysis and activity sampling to facilitate data collection and
obtain comparative data through published reports, databases, or by directly talking to customers
and suppliers. Consider destructive analysis of a competitor’s product. Participate in
benchmarking studies. We should also focus upon product performance features, such as quality,
delivery, flexibility, material costs and capital costs.

Identify Critical Components

The identification of those components most critical to the long-term success of the organisation
helps you to maximise the use of the limited investment capital available. Components can be
placed on a continuum of high or low business content, with those at the high end being of
strategic importance. Components with a high added value should be added to the list of
strategic components whilst those with low business content should be considered for buying in.

Assess Your Manufacturing Operation

This can be the most complicated task, which require lots of time. In assessing manufacturing

operations we examine current practice with regard to a range of criteria. The nine key areas

most often covered include facilities, span of process (the degree of vertical integration), capacity,

processes and the way they are organised, human resources, quality, control policies, suppliers

and new products. After that, gaps should be found out by comparing the strengths and weaknesses
of current practice with the established competitive edge criteria.

Set New Targets

Targets can cover tooling costs, the utilisation of equipment, defective materials or inventory.
Without targets it is difficult not only to measure achievement but to maintain the pressure to
achieve them.

Develop a New Manufacturing Strategy

Now the new manufacturing strategy is formulated. But in order to formulate the new
manufacturing Strategy Company they must have a thorough understanding of existing
manufacturing strategy and ensure it has the knowledge of strengths and weaknesses of existing
product line.

Develop Your Supplier Network

We should consider the relationship with each supplier.

For those components which we have decided to buy in, we should go through the process of
identifying a potential supplier network and evaluating its ability to meet the demands of
in-house manufacture.

Review

We should review the manufacturing plan annually against the developing business situation
and set revised targets.

=
Task  Take any one manufacturing company by your own choice, and by using your
knowledge for the company’s most important family products, competitive advantage

criteria, and the existing performance gaps, identify the weaknesses of the existing policies.
Discuss your answer for possible actions and strategic choices with your course mates.
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Self Assessment Notes

Fill in the blanks:
13.  Since the 1980s the phrase ........................ has become increasingly common.

14.  The full-time attention of a number of knowledgeable people from the ........................
is required for planning a strategy.

15, of the performance against competitive edge criteria can be difficult.

16, e can cover tooling costs, the utilisation of equipment, defective materials
or inventory.

Case Study  Third Party Innovation

radeteam is a joint venture of Exel Logistics, along with its parent company NFC

Plc., and Bass Brewers to provide a national distribution network service to the

U.K. beverage industry. Tradeteam was developed in response to changing pressures
and shifting market conditions in the industry. The beer market in the United Kingdom
had been in long-term decline, with pub consumption shrinking at approximately 1 percent
per year. Overall, the industry had been suffering from excess capacity and lower margins.
On top of this, the government had required brewers to divest themselves of their interest
in pubs, a directive with major marketplace implications. Between 1992 and 1999, for
example, pub ownership by regional and national brewers declined from 74 percent to 33
percent. The end result was typical of low-growth industries: Brewers were consolidating
and repositioning and were in need of a fresh approach to marketing and distribution. As
the United Kingdom’s largest provider of brewery distribution services, Exel Logistics
had a significant interest in protecting a business that was under pressure from individual
brewers and emerging pub ownership groups. Exel’s idea was to take over one major
brewer’s existing distribution infrastructure to achieve the critical mass associated with
that company’s market share. Leveraging that infrastructure, it would then offer cost-
effective logistics services to other beverage suppliers. This concept led to the formation
of the Tradeteam joint venture between Exel Logistics and Bass, which already was the
industry’s low-cost producer. Tradeteam is now the U.K.'s leading independent logistics
provider to the beverage industry. It has annual revenues of $200 million and delivers
approximately 280 million gallons of beer and other beverages to more than 27,000 retail
customers on behalf of a number of beverage suppliers. Uniquely situated as a multiuser
distributor between the consumer and the supplier, Tradeteam has revolutionized the
beverage industry supply chain. Results to date have been encouraging. Tradeteam has
enabled the brewers and beverage suppliers to reduce their operating costs, increase
revenues through market expansion, and provide superior service levels to their customers.
Market share for this innovative joint venture has reached the 40 to 50 percent range. In
fact, this represents the largest outsourcing initiative yet undertaken in the United Kingdom.

Question

Analyse the case and write down the case facts.

Source: Anonymous. “One Example of Third-Party Innovation,” Supply Chain Management Review, Fall
1999, p. 87
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5.5 Summary

° Effective procurement strategy to support supply chain operations requires a much closer
working relationship between buyers and sellers than was traditionally practiced.

° Animportant step in developing an effective procurement strategy is volume consolidation
through reduction in the number of suppliers.

° Cost reduction occurs because the supplier has more information to plan and can reduce
reliance on cost-inefficient practices, such as forecasting and expediting.

° Many firms have achieved operational integration focused on logistical arrangements,
such as continuous replenishment programs and vendor-managed inventory.

° The primary objective of operational integration is to cut waste, reduce cost, and develop
a relationship that allows both buyer and seller to achieve mutual improvements.

° Value management is an even more intense aspect of supplier integration, going beyond
a focus on buyer-seller operations to a more comprehensive and sustainable relationship.

° Value engineering is a concept that involves closely examining material and component
requirements at the early stage of product design to ensure that a balance of lowest total
cost and quality is incorporated into new product design.

° Sourcing is a standard and formal process that incorporates ongoing analysis to evaluate
the right mix of tools and technologies to improve right supplier generation and
management and also reducing the total cost.

° Lean Manufacturing and cost per unit concept is demanding that the managers keep looking
to reduce the procurement cost as well as procurement logistics cost.

° Third Party Logistics Provider (3PL) is defined as, “the services offered by a middleman in
the Logistics Channel that has specialized in providing, by contract, for a given period, all
or a considerable number of the logistics activities for other firms.”

° The Fourth Party Logistics Provider (4PL) is a new-fangled concept in Outsourcing.

° Concept of lean production has taken birth from Japan; the changes in the economic and
competitive climate in Japan led the manufacturing organisations to devise innovative
and cost-effective production methods.

° Manufacturing objectives cover such things as cost, quality, delivery and flexibility and
usually there are trade-offs between them.

5.6 Keywords

E-Procurement: It is the business-to-consumer, business-to-government, or business-to-business
sale and purchase of supplies and services over the web.

Lean Manufacturing: Lean Manufacturing is part of a business wide strategy aimed to increase
market share whilst at the same time attempting to minimise operating costs.

Manufacturing Strategy: A manufacturing strategy is defined by a pattern of decisions, both
structural and infrastructural, which determine the capability of a manufacturing system and
specify how it will operate to meet a set of manufacturing objectives which are consistent with
overall business objectives.

Manufacturing Strategy: Manufacturing strategy consists of a sequence of decisions that over
time, enables a business unit to achieve a desired manufacturing structure, infrastructure and set
of specific capabilities.
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Manufacturing: Manufacturing is the production of goods for use or sale using labour and Notes
machines, tools, chemical and biological processing, or formulation.

Procurement Strategy: Long-range plans for ensuring timely supply of goods and/or services
that is critical to a firm’s ability to meet its core business objectives.

Sourcing Strategy: Sourcing strategy deals with planning, designing and building a reliable and
competitive supplier base.

Sourcing: It is a standard and formal process that incorporates ongoing analysis to evaluate the
right mix of tools and technologies to improve right supplier generation and management and
also reducing the total cost.

Supplier: Suppliers are people or businesses that provide goods and services to vendors.

Third Party Logistics Provider (3PL): It is defined as the services offered by a middleman in the
Logistics Channel that has specialized in providing, by contract, for a given period, all or a
considerable number of the logistics activities for other firms.

Value Engineering: Value engineering is a concept that involves closely examining material and
component requirements at the early stage of product design to ensure that a balance of lowest
total cost and quality is incorporated into new product design.

Value Management: Application of value analysis (value engineering) techniques for
improvement of business effectiveness and efficiency.

5.7 Review Questions

1.  Discuss Supplier Operational Integration.

2. Define Value Management with the help of example.

@

Do you think that value engineering is a concept that involves closely examining material
and component requirements? If yes, give reason.

Highlight the three levels of outsourcing.

How is a 3PL distinguished from a Transportation Provider?

What are the types of 3PL providers?

Throw some light in the advantages and disadvantages of Outsourcing to 3PL.

Write brief note on Fourth Party Logistics Provider (4PL).

. ® N g

Define manufacturing strategy.
10.  Explain the objectives of manufacturing.
11. What do you understand by manufacturing strategy?

12.  Discuss the Manufacturing strategy will be related to three adjacent concepts.

Answers: Self Assessment

1 Procurement 2. Buyers

3. Operational 4. Logistical
5. True 6.  False

7.  True 8.  False
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9.

11.
13.
15.

True 10. False

False 12.  True
Manufacturing Strategy 14. Management Team
Assessment 16. Targets
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Objectives

After studying this unit, you will be able to:

° Understand the Information Functionality - The Supply Chain

° Explain the Principles of Logistics Information

o Discuss the Logistics Information System Architecture

o Describe the Comprehensive Information System Integration
° Understand the Communication Technology

[ Explain the Rationale for ERP implementation

) Discuss the ERP System Design

o Describe the SC Information System Design
Introduction

The information technology wave has created new ways to conduct business in this millennium.
Typewriters have largely been replaced by word processors. Electronic mail has made it easy to
transmit textual messages (possibly containing embedded picture and sound files) worldwide,
using computers, cellular telephones, and specially equipped televisions via telephone, satellite,
and cable television networks. Office automation has made the concept of a “paperless office”
become a reality. Workstations, printers, database systems, and other tools are now linked by
means of a local area network (LAN).

While today’s Web is significantly more compelling than it was just a decade ago, yet in many
ways, we're still in the “horse and buggy” era of the Internet. In 2004, $184 billion worth of retail
spending was conducted on the Web.

The next-generation Internet will provide small businesses and large corporations alike the
kind of agility necessary to compete and succeed in the digital economy. Today, it could take a
company several weeks to find the right supplier for a particular component, hammer out a
contract, and set up the complex business processes to ensure that it arrives when and where it
is needed. Advanced Internet software is on the horizon that will accomplish all of this in a day,
if not a matter of minutes. If you think today’s Web is transforming the way business is done,
imagine the kind of impact tomorrow’s Web will have.

One will be able to collaborate and communicate seamlessly, no matter where one is or what
device one is using. It will be possible to interact with computers in more natural ways, using
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speech, handwriting and simple gestures. The PC may still sit on the desk, but it will be the hub
of a broad “personal network” of devices and services that, in combination with smart Internet
software, will keep you connected, informed and entertained no matter where you are.

The Internet Generation - those born since 1994 - will become tomorrow’s knowledge workers
and leaders of industry and government - the first generation for whom the Internet is as
ubiquitous as the television was for baby boomers. Technology will enrich their learning
experiences, and create connected learning communities where teachers, parents, students, public
libraries and organizations can work together. We'll also see a generation for whom the Internet
is an everyday means of communicating, making new friends, shopping and being entertained.

6.1 Information Functionality - The Supply Chain

Information is one of the greatest facilitators in supply chain management. Supply Chain
information is a critical component of a firm’s ability to respond rapidly to the end consumer
demand in today’s highly competitive marketplace. Timely and accurate information is also
critical for three reasons:

° Information on order status, product availability, delivery schedule, and invoices is
perceived by customers as a necessary element of total customer service;

° Information can reduce inventory by minimizing demand uncertainty; and

° Information increases flexibility with regard to how, when, and where resources may be
utilized for strategic advantage.

Information integrates supply chain activities by building on four levels of functionality:

° Transaction,

. Management control,

) Decision analysis, and

° Strategic planning systems.

The schematic arrangement, shown as Figure 6.1, identifies the level and identifies major decision
areas associated at each level.

Figure 6.1: Information Functionality

Strategic Planning

Development of Capabilities
b Scanning for Opportunities
Customer Service Analysis
Decision Analysis

Vehicle Routing and Scheduling:>
Inventory Levels & Management Management Central
Network/facility Location planning

b Customer Service Measurement
Productivity Measurement

Quality Measurement

Exception Reporting

Transaction Systems

Order Entry

Inventory Assignment
Order Selection
Shipping

Pricing & invoicing
Customer Response/Service

Source: Upendra Kachru, (2010), “Exploring the Supply Chain,” Excel Books
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6.1.1 Transaction

Transaction activities include order entry, inventory assignment, order selection, shipping,
pricing, invoicing, and customer inquiry. The customer order performance cycle order starts
with an entry transaction on the receipt customer order. This initiates the next transaction i.e.
assign inventory to the order. A third transaction is then generated to direct the material handlers
to select the order. This is followed by a transaction directing the movement, loading, and
delivery of the order. The final transaction prints or transmits the invoice for payment. Thus, the
customer order performance cycle is completed through a series of information system
transactions. The process also enables order status information to be available to customers as
and when they desire such information.

The transaction system is characterized by formalized rules, inter-functional communications, a
large volume of transactions, and an operational day-to-day focus. Because of the large number
of system users, heavy communication demands, high transaction volume, and significant
software complexity transaction system costs can be relatively high. In the transactions system,
the major emphasis is on information system efficiency. However, as the processes are highly
structured, the system costs are relatively well-defined and benefits or returns can be easily
computed.

6.1.2 Management Control

Management Control is characterized by an evaluative, tactical, intermediate-term focus that
evaluates past performance and identifies alternatives. Information on common performance
measures includes financial, customer service, productivity, and quality indicators.

'i Example: Some measures could be: transportation and warehousing cost per kilogram
(cost measure), inventory turnover (asset measure), order fill rate (customer service measure),
cases per labour hour (productivity measure), and customer perception (quality measure).

While some management control measures, such as cost, are very well-defined, other measures
such as customer service are less specific.

AN

Caution The Supply Chain Information System (SCIS) should be proactive and capable of
predicting future issues that need management attention.

It should have the capability for measurement of competitive capability and addition of potential
improvement areas. This is accomplished through exception reporting as information is being
processed. Information provided through exception reporting is often useful to identify potential
customer or order problems, inventory shortages on the basis of forecasted requirements and
anticipated receipts, or a firm’s ability to leverage price etc.

6.1.3 Decision Analysis

This focuses on decision applications to identify, evaluate, and compare logistics strategic and
tactical alternatives for managerial decisions. There are a number of analytical tools that are
commonly available in most supply chain application packages. Some of the common ones
include inventory planning and management, forecasting, vendor scheduling, vehicle routing,
and cost-benefit analysis of operational trade-offs and arrangements. Similar to the management
control, decision analysis is characterized by a tactical, evaluative focus. However, unlike
management control, decision analysis focuses on evaluating future tactical alternatives.
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Decision analysis SCIS emphasis shifts more to effectiveness (identifying profitable versus Notes
unprofitable accounts) rather than efficiency (faster processing or increased transaction volume

while utilizing fewer staff resources). To do so effectively, the SCIS needs to be relatively

unstructured and flexible to allow consideration of a wide range of options.

Newer SCIS applications show great potential in providing competitive advantage: using these
applications enterprises are re-engineering their supply chain procedures to reduce the number
of cycles and sequential activities.

6.1.4 Strategic Planning

As is apparent from the title, the focus is on information that supports the ability of the
organization to develop and refine supply chain strategy. These decisions are less structured
than the other areas, but have a long-term focus.

'F Example: Strategic planning decisions include restructuring networks, exploiting firm
capabilities and market opportunities, strategic alliances, and major customer service
improvements, etc.

The SCIS strategic planning level information must reflect lower-level data collection and convert
this into a wide range of business planning and decision-making information. This information
can then be used in models that assist in evaluating the probabilities and payoffs of various
strategies. Strategic planning ability to assess customer/product profitability, segment
contribution, or alliance synergies can have a major impact on enterprise profitability and
competitiveness.

Traditionally, information flow was used to improve transaction system efficiency. While this
has offered returns in terms of speed and lower operating costs, expected benefits in terms of
cost reductions are diminishing as competitors develop their competencies. With increasing
competitiveness, the area in SCIS applications that has the maximum potential for providing
major savings is shifting focus on the management control, decision analysis, and strategic
planning components.

Caselet An Infomediary for Supply Chain

radeMatrix.com is an e-business platform that enhances design, operations, and

evaluation of B2B marketplaces to better meet consumer demands. This electronic

marketplace allows firms to focus efforts on key customers, determine segmental
profitability, and accelerate time-to market. The TradeMatrix concept is to allow firms to
build, launch, and service Internet marketplaces that facilitate ocused customer
relationships. The Internet becomes the central trading system for major manufacturers
and service providers. For example, participating firms can now instantly check the
inventory - and the production capacity - of all their major suppliers at the same time to
determine how quickly orders can be delivered. Such information sharing can substantially
reduce supply chain uncertainty and results in less inventory and shorter, more consistent
performance cycles. The visibility can also assist in new product development by allowing
suppliers, manufacturers, and even customers to design, refine, and source components
prior to initiating production.

A cross-industry trade portal supported by the collaboration of a number of supply chain
product and service providers, TradeMatrix includes the application functionality to support

Contd...
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procurement, marketing, fulfilment, planning, product development, and customer care.
While many of the participating firms offer e-business services, through TradeMatrix they
are also providing the hardware and software infrastructure to allow other firms to initiate
e-business activities. TradeMatrix provides the complete suite of software, tools, and
services to facilitate design and launch of an electronic marketplace and improve trading
with supply chain partners. The establishment of an online marketplace like TradeMatrix
requires a combination of shared technology services and e-marketplace management.
Shared technology services provide a set of guidelines and standards to facilitate
applications design, deployment, runtime operations, and monitoring. The e-marketplace
management provides the managerial and technical expertise for system hosting, catalogue
management, personalization, billing, profile management, relationship management
and services management.

Sun Microsystems and IBM applied the TradeMatrix concept to their own supply chains.
Sun operates in a fabless (no internal component manufacturing) environment with contract
manufacturers who produce its electronic components. With this model, Sun must oversee
and coordinate the business processes of several component suppliers, their contract
manufacturers, and third-party logistics providers. “The system has allowed Sun to address
some of its most critical business challenges, including large fluctuations in forecasted
product mix, long product lead times through the supply chain, long collaborative planning
lead times with suppliers, and balancing inventory turns with customer satisfaction. IBM
Personal Systems Group focused its efforts on reducing channel inventory while enhancing
service levels. IBM enhanced communications with distribution channel partners by using
POS data provided using EDI along with other data to create a recommended forecast. The
channel partners collaboratively edit the forecast and provide it back to IBM planners. The
resulting forecasts then form the input to an integrated planning process for supply/
demand matching and allocation. The collaboration reports increased customer service
levels to near 100 percent availability, reduced channel inventory by 80 percent, and
reduced order scheduling time from 10 to 3 days.

Source: www.TradeMatrix.com and www.i2.com/marketspaceslcasasestudies/index.hIm
Self Assessment

Fill in the blanks:

L is characterized by an evaluative, tactical, intermediate-term focus that
evaluates past performance and identifies alternatives.

N N strategic planning level information must reflect lower-level data
collection and convert this into a wide range of business planning and decision-making
information.

6.2 Principles of Logistics Information

Logistics information systems must incorporate six principles to meet management information
needs and adequately support enterprise planning and operations.

Availability
First, logistics information must be readily and consistently available. Examples of information
required include order and inventory status. While enterprises may have substantial data

regarding logistics activities, these data are often paper-based or very difficult to retrieve from
computer systems. Rapid availability is necessary to respond to customers and improve
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management decisions. This is critical since customers frequently need quick access to inventory Notes
and order status information. Another aspect of availability is the ability to access required
information, such as order status, regardless of managerial, customer, or product order location.

Accuracy

Second, logistics information must accurately reflect both current status and periodic activity
for measures such as customer orders and inventory levels. Accuracy is defined as the degree to
which LIS reports match actual physical counts or status.

Timeliness

Third, logistics information must be timely to provide quick management feedback. Timeliness
refers to the delay between when an activity occurs and when the activity is visible in the
information system.

'i Example: In some situations, it takes hours or days for the system to recognize a new
order as actual demand, since the order is not always directly entered into an active demand
database.

Information system timeliness refers to system status, such as inventory levels, as well as
management controls, such as daily or weekly performance reports. Timely management controls
provide information when there is still time to take corrective action or to minimize the loss. In
summary, timely information reduces uncertainty and identifies problems, thus reducing
inventory requirements and increasing decision accuracy.

Exception

Based LIS Fourth, LIS must be exception-based to highlight problems and opportunities. Logistics
operations typically contend with a large number of customers, products, suppliers, and service
companies.

'F Example: The inventory status for each product-location combination must be reviewed
regularly to schedule replenishment orders.

Another repetitive activity is the status review of outstanding replenishment orders. In both
cases, a large number of products or replenishment orders typically require review. Often
times, the review process requires asking two questions. The first question concerns whether
any action should be taken for product or replenishment orders. If the first answer is yes, the
second question concerns the type of action that should be taken. Many LIS require that reviews
be completed manually, although they are increasingly being automated. The rationale for still
using manual procedures is that many of the decisions are unstructured and require judgment
on the part of the user. State-of-the-art LIS incorporate decision rules to identify these exception
situations that require management attention and/or decision making.

Flexibility
Fifth, logistics information systems must contain the capability to be flexible in order to meet

the needs of both system users and customers. Information systems must be able to provide data
tailored to specific customer requirements.

'F Example: Some customers may want order invoices aggregated across certain geographic
or divisional boundaries. A flexible LIS must be able to accommodate both types of requirements.
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Internally, information systems must be upgradable to meet future enterprise needs without
incurring debilitating costs in terms of financial investment and/or programming time.

Appropriate Format

Finally, logistics reports and screens should be appropriately formatted, meaning that they
contain the right information in the right structure and sequence.

'E Example: LIS often include a distribution centre inventory status screen, with one product
and distribution centre listed per screen.

This format requires that a customer service representative check inventory status at each
distribution centre when attempting to locate inventory to satisfy a specific customer order. In
other words, if there are five distribution centres, it requires a review and comparison of five
computer screens. Appropriate format would provide a single screen with the inventory status
for all five-distribution centres. The combined screen makes it much easier for a customer
representative to identify the best source for the product. Another example of an appropriate
format is a screen or report that contains and effectively presents all relevant information for a
decision maker. The screen integrates past and future information regarding on-hand inventory,
minimum inventory, and demand forecast, and planned receipts for a single item at a distribution
centre.

Another example of an appropriate format is a screen or report that contains and effectively
presents all relevant information for a decision maker. The screen integrates past and future
information regarding on-hand inventory, minimum inventory, and demand forecast, and
planned receipts for a single item at a distribution centre. The graphical presentation, which
integrates inventory flows and level, facilitates inventory planning and ordering by focusing
the planner on the weeks when projected on-hand inventory may drop below minimum levels.

Self Assessment

State whether the following statements are true or false:

3.  Information system timeliness refers to system status, such as inventory levels, as well as
management controls.

4. Logistics reports and screens should not be appropriately formatted.

6.3 Logistics Information System Architecture

Logistics information systems combine hardware and software to manage, control, and measure
the logistics activities. Hardware includes computers, input/output devices, and storage media.
Software includes system and application programs used for processing transactions,
management control, decision analysis, and strategic planning. The architecture includes both
the information base to maintain the data warehouse and the execution components. The
information base contains purchase orders, inventory status, and customer orders. The data
warehouse contains information describing the past activity levels and the current status, and is
the basis for planning future requirements.

Planning and coordination include the activities necessary to schedule procurement, production,
and logistics resource allocation throughout the enterprise. Specific components include
definition of strategic objectives, rationalization of capacity constraints, and determination of
logistics, manufacturing, and procurement requirements.
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Operations include the transaction activities necessary to manage and process orders, operate Notes
distribution facilities, schedule transportation, and integrate procurement resources. This process
is completed for both customer and enterprise replenishment orders.

Customer orders reflect demands placed by enterprise customers. Replenishment orders control
finished good movement between manufacturing and distribution facilities.

6.3.1 Planning and Coordination

Logistics system planning/coordination components form the information system backbone
for manufacturers and merchandisers. These components define core activities that guide
enterprise resource allocation and performance from procurement to product delivery. The
specific components are discussed as follows:

1.  Strategic Objectives: Primary information drivers for many enterprises are strategic
objectives that define marketing and financial goals. These strategic objectives are typically
developed for a multiyear planning horizon that often includes quarterly updates.
Marketing’s strategic objectives define target markets, products, marketing mix plans,
and the role of logistics value-added activities such as service levels or capabilities. The
objectives include customer base, breadth of products and services, planned promotions,
and desired performance levels. Marketing goals are the customer service policies and
objectives that define logistics activity and performance targets. The performance targets
include service availability, capability, and the quality elements. Financial strategic
objectives define revenue, sales and production levels, and corresponding expense, as
well as capital and human resource constraints.

The combination of marketing and financial objectives defines the markets, products,
services, and activity levels that logistics managers must accommodate during the planning
horizon. Specific goals include projected annual or quarterly activity levels such as
shipments, dollar volume, and total cases. Specific events that must be considered include
product promotions, new-product introductions, market rollouts, and acquisitions. Ideally,
the marketing and financial plans should be integrated and consistent. Inconsistencies
will result in poor service, excess inventory, or failure to meet financial goals.

The combination of marketing and financial strategic objectives provides direction for
other enterprise plans. While the process of establishing strategic objectives is, by nature,
unstructured and wide ranging, it must develop and communicate a plan detailed enough
to be operationalised.

2. Capacity Constraints: Capacity constraints and logistics, manufacturing, and procurement
requirements evolve from the strategic objectives. Internal and external manufacturing,
warehousing, and transportation resources determine capacity constraints. Using activity
levels defined by the strategic objectives, capacity constraints identify material bottlenecks
and effectively manage resources to meet market demands. For each product, capacity
constraints determine the “where,” “when,” and “how much” for production, storage, and
movement. The constraints consider aggregate production and throughput limitations
such as annual or monthly capacity.

Capacity problems can be resolved by resource acquisition, speculation, or postponement
of production or delivery. Capacity adjustments can be made by acquisition or alliances
such as contract manufacturing or facility leasing. Speculation reduces bottlenecks by
anticipating production capacity requirements through prior scheduling or contract
manufacturing. Postponement delays production and shipment until specific requirements
are known and capacity can be allocated. It may be necessary to offer customer incentives
such as discounts or allowances in order to postpone delivery. The capacity constraints
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introduce the time dimension into the enterprise’s strategic objectives by considering
facility, financial, and human resource limitations. These constraints have a major influence
on logistics, manufacturing, and procurement schedules.

Capacity constraints link the enterprise’s aggregate operating plan to weekly or daily
logistics requirements. These constraints are a major influence on monthly or weekly
production for each manufacturing location. Capacity flexibility depends on the nature of
the product and lead-time. For the long term, there is usually substantial flexibility, since
a full range of postponement, speculation, and acquisition strategies may be used.
However, in the short term, such as within the current week, there is limited flexibility,
since resources are generally committed. Capacity constraint integration with the
remaining enterprise requirement systems varies across organizations. The best enterprises
typically demonstrate a high level of integration across all planning/coordination
components.

Logistics Requirements: Logistics requirements coordinate the facility, equipment, labour,
and inventory resources necessary to accomplish the logistics mission.

'i Example: The logistics requirement component schedules shipments of finished product
from manufacturing plants to distribution centres and retailers.

The shipment quantity is calculated as the difference between customer requirements and
inventory level. Logistics requirements are often implemented using distribution
requirements planning (DRP) as an inventory management and process control tool.
Future requirements are based on forecasts, customer orders, and promotions. Forecasts
are based on sales and marketing input in conjunction with historical activity levels.
Customer orders include current orders, future committed orders, and contracts.
Promotional activity is particularly important when planning logistics requirements,
since it often represents a large percentage of total volume and has a large impact on
capacity.

Current inventory status is product available to ship. Specifically, for each planning period
(e.g., weekly or monthly), the sum of forecast plus future customer orders plus promotional
volume represents period demand. Itis not easy to determine the percentage of the forecasted
volume that is accounted for by the known customer orders, so some judgment must be
made. Typically, period demand is actually a combination of the three, since current
forecasts may incorporate some future orders and promotional volume. When determining
period demand, it is important that the overlap between forecast, future customer orders,
and promotions be considered. Period logistics requirements then equal period demand
less inventory-on-hand less planned receipts. Using this form, each period would ideally
end with zero inventories available so that planned receipts would exactly equal period
demand. While perfect coordination of demand and supply is ideal from an inventory
management perspective, it may not be the best strategy for the firm.

Logistics requirements must be integrated with both capacity constraints (up-stream) and
manufacturing requirements (downstream) to obtain optimal system performance. Poorly
integrated logistics and manufacturing components typically result in finished goods
inventory at the end of the production line that is not visible when logistics requirements
are determined.

Manufacturing Requirements: Manufacturing requirements schedule production resources
and attempt to resolve day-to-day capacity bottlenecks within the materials management
system. Primary bottlenecks result from raw material shortages or daily capacity
limitations. Manufacturing requirements determine the master production schedule (MPS)
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and manufacturing requirements plan (MRP). The MPS defines weekly or daily production Notes
and machine schedules. Given the MPS, the MRP coordinates the purchase and arrival of
materials and components to support the desired manufacturing plan. Although this
discussion presents logistics requirements and manufacturing requirements serially, they
actually must operate in parallel. This is particularly true for enterprises utilizing demand
flow or market paced manufacturing strategies. These strategies coordinate production
schedules directly with market demands or orders and reduce the need to forecast or plan.
In a sense, demand flow or market-paced manufacturing strategies design all production
as “make to order” and thus totally integrate logistics and manufacturing requirements.

5.  Procurement Requirements: Procurement requirements schedule material releases,
shipments, and receipts. Procurement requirements build on capacity constraints, logistics
requirements, and manufacturing requirements to demonstrate long-term material
requirements and release schedules. The requirement and release schedule is then used
for purchasing negotiation and contracting.

Self Assessment

Fill in the blanks:

5. The .oooviviiiii, includes both the information base to maintain the data warehouse
and the execution components.

6. orders control finished good movement between manufacturing and
distribution facilities.

6.4 Comprehensive Information System Integration

A comprehensive information system initiates, monitors, assists in decision making, and reports
on activities required to complete logistics operations and planning. There are many components
that must be combined to form an integrated information system, and there are many ways to
organize and illustrate the combined components. The major system components include: (1)
Enterprise Resource Planning (ERP) or legacy systems, (2) communication systems, (3) execution
systems, and (4) planning systems.

6.4.1 ERP or Legacy Systems

The ERP or legacy systems are the backbone of most firms’ supply chain information systems.
This backbone maintains current and historical data and processes transactions to initiate and
track performance. Legacy systems refer to the mainframe applications that were developed
prior to 1990 to automate transactions such as order entry, order processing, warehouse
operations, inventory management, transportation, and related financial transactions.

Example: Systems related to customer orders were often labelled Order Management
Systems (OMS) since they managed the order fulfilment process. In addition to order information,
legacy systems typically maintain information regarding customers, products, inventory status,
and facility operations.

In many cases, these legacy systems represent independently developed software modules that
lack integration and consistency; consequently, problems with data reliability and integrity
abound. These problems are further complicated by the fact that multidivisional firms often use
different legacy systems for each division or country.
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6.4.2 Communication Systems

The communication module facilitates information flow between functional areas within the
firm and between supply chain partners. The major communication components required for
supply chain operations. Logistics information consists of real time data on company operations
inbound material flows, production status, product inventories, customer shipments, and
incoming orders.

From an external perspective, firms need to make order, shipment, and billing information
available to suppliers, financial institutions, transportation carriers, and customers. Internal
operating units must be able to share and exchange information on production schedule and
status. Typical supply chain communication technologies include bar coding, scanning, Electronic
Data Interchange (EDI), satellite communication, radio frequency, and the Internet.

6.4.3 Execution Systems

Enterprise execution systems work in conjunction with the firm’s ERP to provide specific
functionality to supportlogistics operations. While some ERP systems include reasonable logistics
functionality, many lack the capabilities to facilitate contemporary warehouse and transportation
operations. Most execution systems are “bolted-on” or integrated into the ERP system to facilitate
data exchange. In addition to facilitating standard warehouse management functionality such as
receiving, storage, shipping, and warehouse automation, Warehouse Management Systems
(WMS) typically include management reporting, support for value-added services, and decision
support capability.

|

Notes The Transportation Management System (TMS) typically includes routing, load
building, consolidation, and management of reverse logistics activities as well as scheduling
and documentation. Yard Management Systems (YMS) track inventory in vehicles stored
in facility yards.

6.4.4 Planning Systems

While the ERP system processes transactions to execute specific logistics activities, transaction
systems in general don’t evaluate alternative strategies or assist with decision making. Supply
chain planning systems, now being termed Advanced Planning and Scheduling (APS) systems,
are designed to assist in evaluating supply chain alternatives and advise in supply chain decision
making. Sophisticated supply chain planning systems are becoming increasingly common to
allow for consideration of complex alternatives under tight decision time constraints. Typical
supply’ chain planning applications include production scheduling, inventory resource planning
and transportation planning. Using the historical and current data maintained in the data
warehouse, APS software systematically identifies and evaluates alternative courses of action
and recommends a near optimal solution within the constraints imposed. Typical constraints
involve production, facility, transportation, inventory, or raw material limitations.

Planning systems can generally be grouped into two categories, strategic and tactical. Strategic
planning systems are designed to assist in analyses where there is a large number of alternatives
and data outside the range of current history is required. Examples of strategic planning
applications include supply chain network design and structural analyses such as which
combination of supplier, production, and distribution facilities should he used and how product
should flow between existing or potential facilities.
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Tactical planning focuses on operational issues as constrained by short-term resource constraints Notes
such as production, facility, or vehicle capacity. The information support for tactical planning is

typically available from a firm’s data warehouse. Tactical planning processes evaluate customer

requirements and identify an operational combination of production, inventory, facilities, and

equipment utilization that can he applied within capacity constraints. The result is an action

plan to guide short-term operations.

Self Assessment

State whether the following statements are true or false:

7. The communication module facilitates information flow between functional areas within
the firm and between supply chain partners.

8. There is only one component that must be combined to form an integrated information
system.

6.5 Communication Technology

Information technology is also critical for information sharing to facilitate logistics and supply
chain planning and operations. Historically, coordination of logistics has been difficult since
logistics activities are often performed at locations distant from information technology
hardware. As a result, information was not available at the location of essential work in terms
of both time and content. The past decade has witnessed remarkable advances in logistical
communication systems capability. EDI, the Internet, Extensible Markup Language (XML), and
satellite technology exist to facilitate communication between firms and facilities.

|

Notes Radio frequency allows short-range communication within facilities such as
warehouses. Image, bar coding, and scanner technologies allow communication between
supply chain information systems and their physical environment.

6.5.1 Electronic Data Interchange

While the phone, fax, and direct computer connection have enabled information exchange in the
past, EDI and the Internet are quickly becoming the standards for effective, accurate, and low-
cost information exchange. EDI is defined as intercompany computer-to-computer exchange of
business documents in standard formats to facilitate high-volume transactions. It involves both
the capability and practice of communicating information between two organizations
electronically instead of via the traditional forms of mail, courier, or even fax.

Direct EDI benefits include increased internal productivity, improved channel relationships,
increased external productivity, increased ability to compete internationally, and decreased
operating cost. EDI improves productivity through faster information transmission and reduced
redundancy. Accuracy is improved by reducing repetitive data entry and interpretation. EDI
impacts logistics operating cost through (1) reduced labour and material cost associated with
printing, mailing, and handling paper-based transactions; (2) reduced telephone, fax, and Telex;
and (3) reduced clerical cost. The graphics industry has found that EDI can eliminate up to 90
percent of paper-based systems, can reduce receipt processing time by 50 percent, and can save
$8.00 per invoice document.
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In another example, Texas Instruments reports EDI has reduced shipping errors by 95 percent,
field inquiries by 60 percent, data entry resource requirements by 70 percent, and global
procurement cycle time by 57 percent.

While EDI has made significant inroads into logistics communication, its penetration is beginning
to plateau at about 50 percent of the transactions. Large manufacturers, distributors, and retailers
have adopted EDI as a means to exchange information with major trading partners, but the
substantial setup costs and expertise required have limited its application by medium and small
firms.

Communication and information standards are essential for EDI. Communication standards
define technical characteristics so that the computer hardware can correctly perform the
interchange. Communication standards deal with character sets, transmission priority, and
speed. Information standards dictate the structure and content of the message. Standards
organizations have developed and refined two general standards as well as numerous industry-
specific standards in an effort to standardize both communication and information interchange.

Communication Standards

The most generally accepted communication standards are ANS X.I 2 (American National
Standards Committee X.12) and UN/EDIFACT (United Nations/Electronic Data Interchange for
Administration, Commerce, and Transport). X.12 is promoted as the U. S. standard; while
EDIFACT is promoted by the United Nations as more of a global standard. Each organization
has defined a structure for exchanging common data between supply chain partners. Experts
indicate that the most likely migration path is to EDIFACT standards. The National Institute of
Standards and Technology (NIST) and automotive experts are further driving information
integration by experimenting with approaches to exchanging data for the entire business cycle.
The program, known as STEP (Standard for the Exchange of Product Model Data), was designed
for exchanging design and engineering data between supply chain partners. STEP should allow
users to integrate business and technical systems data involving all elements of the business
cycle including design, analysis, manufacturing, sales, and service.

EDI Transaction Sets

Communication standards are implemented via transaction sets. A transaction set provides a
single common standard to facilitate information interchange between partners in any industry
and country. For each industry, the transaction set defines the types of document that can be
transmitted. Documents cover common logistics activities such as ordering, warehouse
operations, and transportation. The transaction set consists of a transaction code (or ID) and is
followed by the required data. The transaction code indicates whether the electronic
communication is a warehouse shipping order (code 940) or a warehouse stock transfer receipt
(code 944), for example. In addition to the transaction code, a warehouse transaction contains
warehouse number, item number, and quantity.

6.5.2 Internet

The widespread availability of the Internet and standardized interfaces offered through Internet
browsers such as Netscape and Internet Explorer has substantially expanded the opportunities
and capability to exchange information between firms of all sizes. The Internet is quickly becoming
the supply chain information transmission tool of choice for forecasted requirements, orders,
inventory status, product updates, and shipment information. In conjunction with a PC and an
Internet browser, the Internet offers a standard approach for order entry, order status inquiry,

LOVELY PROFESSIONAL UNIVERSITY



Unit 6: Information Technology Framework

and shipment tracking. The Ohio State University survey predicts the Internet will carry 20 Notes
percent of customer orders by the year 2010.

The increasing availability of the Internet has also enabled the development of the exchange
portal, a communication medium that has significant supply chain implications. An exchange
portal is an infomediary that facilitates horizontal and vertical information exchange between
supply chain partners. An exchange portal of a firm designed to facilitate communication between
the firm’s customers and suppliers. The firm can provide information regarding raw material
requirements, product availability, or price changes and allow the marketplace to react by
placing bids or orders based on the most timely information. It is projected that 60 percent of
Fortune 500 firms will have exchange portals by 2003 to facilitate communication with key
customers and suppliers. While a single firm site might provide good Internet advertising, it
does increase complexity, as all the partners have to contend with multiple, unique interfaces
resulting in high transaction cost.

A second type of exchange portal is industry-based. It facilitates communication between all
supply chain partners within an industry and can substantially reduce transaction costs. While
the information can be made available to all interested parties, it is also possible to restrict
information availability. There is increasing fear that industry portal collaborations might
increase the potential of monopolistic practices and trade restraints. The Federal Trade
Commission (FTC) can be expected to play an increasing role in the evolution of the exchange
portals, particularly for B2B activities.

The Internet and the exchange portal have advanced supply chain communication from one-to-
one or limited capability to a one-to-many environment capable of being extended to a many-
to-many capability. 