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An overview of supply chain
management

k5 4 T

This book gives a comprehensive review of logistics. It shows how managers
control the movement and storage of products on their journey from original
suppliers through to final customers.

The book is divided into three parts. The first part introduces the broad concept
of supply chain management. It defines some key terms and discusses ideas that
are developed in the rest of the book. The second part of the book considers
the design of supply chains, and the third part describes the activities needed to
move materials along the chains.

. There are two chapters in this first part:

* Chapter 1 reviews the broad context of logistics and defines some key terms. It
discusses the role of supply chain management, its aims, importance and key
activities.

* Chapter 2 shows how logistics has evolved from a series of isolated activities

into a single, integrated function. It is an area where ideas are changing quickly,
so the chapter considers some current trends.



CHAPTER

1

LOGISTICS AND SUPPLY CHAINS
Phift 5 R

LEARNING OBJECTIVES ASEHF

After reading this chapter you should be able to:

s understand the broad role of logistics
HERYFA) ZAE.

e see how logistics support the operations of an organisation
AR A S A IBAERY .

e describe the role and structure of supply chains
R Y EERIE RIS

o discuss the overall aims of logistics
THEPW R S H R .

o understand how logistics contribute to organisational performance
BRYR IS ol SEL N TTER .

o appreciate the balance between customer service and costs
BRI A 5% 5 RS KT Z IR B .

* list the activities within logistics and understand the relationships between them
X S i & BUE B I R AT MR R .

« recognise the importance of logistics to every crganisation.
TR SR T I E .




LOGISTICS AND SUPPLY CHAINS

Role of logistics #i%R91E M

Every organisation has to move materials. Manufacturers have factories that col-
lect raw materials from suppliers and deliver finished goods to customers; retail
shops have deliveries from wholesalers; a television news service collects reports
from around the world and delivers them to viewers. Most of us live in towns and
cities and eat food brought in from the country. When you order books from a
website, a courier delivers them to your door, and when you buy a mobile phone
it has probably travelled around the world to reach you. Every time you buy, rent,
lease, hire or borrow anything at all, someone has to collect it and deliver it to
your door. Logistics is the function responsible for this movement.

« Logistics is the function responsible for all aspects of the movement and storage of materials
on their journey from original suppliers through to final customers.

On a national scale, logistics needs a huge amount of effort. China has become
‘the factory of the world’ and exports US$100 billion of goods a month, while
the internal trade of goods within the European Union (EU) is worth more than
US$2 trillion a year — and all of this has to be moved between strings of suppliers
and customers. A rule of thumb says that logistics accounts for 10-20% of gross
domestic product (GDP), so the USA’s GDP of US$13 trillion might include
US$2 trillion for logistics. The 30 members of the Organisation for Economic
Co-operation and Development (OECD) have a combined GDP of US$40 trillion
and might spend US$6 trillion on logistics.

Despite this effort, we hardly notice logistics as it goes about its business —
but sometimes you might notice the lorries driving down a motorway, visit a
shopping mall, drive through a trading estate, see a container ship unloading,
fly from an airport, or have a parcel delivered by a courier service. These are the
visible signs of a huge industry that employs millions of people and costs billions
of dollars a year. In this book, we describe this complex function, seeing exactly
what it involves and how it can be managed.

Logistics support operations %54 2%

Every organisation delivers products to its customers. Traditionally, these prod-
ucts are described as either goods or services. Then manufacturers like Sony, Ford
and Guinness make tangible goods, while the BBC, Qantas and Vodafone pro-
vide intangible services. But this view is misleading, and it is more realistic to
describe every product as a complex package that contains a mixture of both
goods and service. For example, Toyota manufactures cars, but they also give
services through warranties, after-sales guarantees, repairs and finance packages.
McDonald’s provides a combination of goods (burgers, cutlery, packaging, etc.)

Logistics

the function responsible for
all aspects of the
movement and storage of
materials on their journey
from original suppliers
through to final customers1
1. YRR —BEE, &
AEE T MALRLITE BA ke
FERER. LAY
B, DARIE™8XE]
ERFENFHES.

Product

the combination of goods
and services that an
organisation supplies to its
customers2
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Product package

view of a productas a
complex mixture of goods
and services, including
logistics3
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Operations

alt the activities that create
an organisations's products
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Inbound or inward
fogistics

move materials into an
organisation from supplierss
5. BMAYIMERITE
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Outhound or outward
logistics

move materials from an
organisation out to
customersé
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Largely
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goods
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Figure 1.1 Specirum of products

and services (when they prepare food, sell it and clean the restaurant). Then we
can describe a product package as lying on the spectrum (shown in Figure 1.1).
At one end of this spectrum are products that are predominantly goods, such as
cars, domestic appliances, clothes and furniture; at the other end are products
that are predominantly services, such as insurance, banking, education and tele-
phone services. In the middle are products with a more even balance, such as
restaurant meals, hospitals and some websites.

At the heart of an organisation are the operations that create and deliver the
products. These operations take a variety of inputs and convert them into desired
outputs;/as shown in Figure 1.2. The inputs include raw materials, components,
people, equipment, information, money and other resources. Operations are
the manufacturing, serving, transporting, selling, training, and so on. The main
outputs are goods and services. For instance, The Golden Lion restaurant takes
inputs of food, chefs, kitchen, waiters and dining area; its operations include food
preparation, cooking and serving; the main outputs are meals, service, customer
satisfaction, and so on.

Logistics manages the flow of inputs from suppliers, the movement of materials
through different operations within the organisation, and the flow of materials
out to customers (as shown in Figure 1.3).

Moving materials into the organisation from suppliers is called inbound or
inward logistics; moving materials out to customers is outbound or outward

Inputs Operations Outputs

[+People
*Buildings
|+ Raw materials
 + Equipment
< Information
+lInvestment

* Manufacture

Figure 1.2 Operations transform inputs to desired outputs



LOGISTICS AND SUPPLY CHAINS

External Organisation

suppliers

External

Operations within an organisation

v

Inward Outward
logistics Materials management logistics

o ) p——
|

Logistics

Figure 1.3 The flow of materials controlled by logistics

logistics; moving materials within the organisation (often described as collect-
ing from internal suppliers and delivering to internal customers) is materials
management.

Materials 3%l

We have outlined the role of logistics in moving materials - but what exactly do
we mean by materials? Sometimes this is obvious, for example, when a power
station brings coal from a mine, a farmer takes potatoes to a market, or a computer
manufacturer delivers PCs to a warehouse. With tangible goods it is easy to see the
role of logistics, and even organisations providing the most intangible services
move some goods around (perhaps paperwork or consumables).

Often the flow of materials is less clear, for example, when a television com-
pany delivers entertainment to its viewers, a telephone company provides a
communications service, an internet service provider (ISP) gives access to the
Web, or a research company creates knowledge. A broad view of materials also
includes these intangibles. Then logistics is responsible for moving both tangible
goods and intangible services — and this might include materials, components,
finished products, people, information, paperwork, messages, knowledge, con-
sumables, energy, money, and anything else needed by operations. A television
company uses logistics to transmit programmes to customers, in the same way
that an oil company uses logistics to deliver petrol. The clear message is that
every organisation moves materials, and for this it needs logistics.

To summarise:
e A product is the mixture of goods and services that an organisation passes to its customers.

o Materials are all the things needed to make a product, and these can be both tangible (such
as raw materials) and intangible (such as information)®

o Logistics is responsible for moving and storing all the materials.

Materials management
controls the movement of
materials within an
organisation 7

7. PRI E
ERERZ YRR,

Materiais

anything that is moved into,
through, or out of an
organisation
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AN OVERVIEW OF SUPPLY CHAIN MANAGEMENT

It can be difficult to imagine the effort put into logistics, but next time you go
into a supermarket, think how difficult it would be to get everything delivered to
the shelves. Then imagine a company like Tesco that has to keep all the shelves
filled in its 4000 stores around the world.

LOGISTICS IN PRACTICE — TESCO

Tesco is ane of the world’s leading retailers, with more than 4000 stores and sales of £50 hillion
a year. They have a long-term strategy of continuing growth, based on their aspiration to: ‘Strive
every day to do the best we can for our customers.’ For this they concentrate on four areas —
growth in the core UK business, strong international expansion, to be as strong in non-foods as in
foods, and to follow customers into new retailing services.

To support its operations it has a huge, efficient logistics network that spans the world. This
continuzally evolves to meet changing customer demands, ‘Following the customer — as customers’
shopping habits change, we change and respond by providing new products and services.” You
can see this effect in their UK stores. In the 1970s most of Tesco’s sales were in fairly small
supermarkets in town centres. Over the next 20 years they closed many of these smaller stores to
focus on larger, out-of-town developments. More recently, they added smaller Express and Metro
formats, so by 2008 they had 2.5 million square metres of sales area with four main formats to
meet varying needs:

e 150 Extras with more than 6000 square metres and selling a complete range of household
products

e 450 Superstores with 2000—5000 square metres and focusing on food

e 200 Metro stores with 700-1500 square metres selling a smaller range of food and ready
meals

e 550 Express stores with up to 300 square metres giving a local service of 7000 lines.

The food range continues to expand, adding own brand, ‘Finest’, ‘organic’, ‘fair trade’, ‘Healthy
Living’, ‘Free From’, and so on. Alongside food, the company now sells household goods — and
continues its diversification into finance, insurance, telephone and Internet services, petrol sta-
tions, pharmacies, healthcare, and so on. Operations within the stores have also changed, with
the growth of 24-hour opening, self-service checkouts, shelf-ready packaging, Clubcard and on-
line shopping. Tesco has moved heavily into e-commerce, which has transformed many aspects
of their logistics, inciuding a web-based home delivery service with sales of more than a bitlion
pounds a year.

Question

e What do you think that Tesco’s logistics tries to achieve? What are likely to be the main
problems?

(Source: Company annual reports and website www.tesco.com)
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Supply chains {ti7$E

So far we have described the movement of materials through a single organisa-
tion. But no organisation works in isolation, and each one acts as a customer
when it buys materials from its own suppliers, and then it acts as a supplier
when it delivers materials to its own customers. For instance, a wholesaler acts
as a customer when buying goods from manufacturers, and then as a supplier
when selling goods to retailers. A manufacturer buys raw materials from sup-
pliers, assembles.these into finished products, and sells them to wholesalers. As
a result, most products move through a series of organisations as they travel
between original suppliers and final customers. Milk moves through a farm,
tanker collection, dairy, bottling plant, distributor and supermarket before we
buy it. A toothbrush starts its journey with a company extracting crude oil, and
then it passes through pipelines, refineries, chemical works, plastics companies,
manufacturers, importers, wholesalers and retailers before finishing in your bath-
room. A sheet of paper moves through a string of organisations before it reaches
your desk (illustrated in Figure 1.4).

People use different names for these chains of activities and organisations.
When they emphasise the operations, they refer to the process; when they
emphasise marketing, they call it a logistics channel; when they look at the
value added, they call it a value chain; when they see how customer demands

Grown by
gardener Tended in

nursery

Felled by

Chipper logger

Tended by
forester

Processed
Processed

Finished

Transport ¢

Transport 77

Packaged
Purchase

Figure 1.4 Outiine of the supply chain for paper




Supply chain

consists of the series of
activities and organisations
that materials move
through on their journey
from initial suppliers to final
customers?
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Upstream

in front of an organisation
and moving materials
inwards from original
suppliers
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Downstream

after an organisation and
moving materials outwards
fo final customers
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AN OVERVIEW OF SUPPLY CHAIN MANAGEMENT

are satisfied, they call it a demand chain. Here we are emphasising the movement
of materials and use the most common term of supply chain.

o A supply chain consists of the series of activities and organisations that materials move
through on their journey from initial suppliers to final customers.

Basic structure & AkLhH#

Every product has its own unique supply chain, and this can be both long
and complicated. A supply chain in Cadbury starts with cocoa beans growing on

~ farms and ends when hungry customers buy bars of chocolate. A supply chain

for Levi jeans starts with someone growing a field of cotton and ends when you
buy them in a shop. The supply chain describes the total journey of materials as
they move ‘from dirt to dirt’. Along this journey, materials may move through
farmers, miners, processors, raw materials suppliers, agents, component makers,
manufacturers, assemblers, finishers, packers, logistics centres, warehouses, third-
party operators, transport companies, wholesalers, retailers, and a whole range
of other operations.

The simplest view of a supply chain has a single product moving through
a series of organisations, each of which somehow adds value to the product.
Taking one organisation’s point of view, activities in front of it (moving materials
inwards) are called upstream;those after the organisation (moving materials
outwards) are called downstream. !

The upstream activities are divided into tiers of suppliers (shown in Figure 1.5).
A supplier that sends materials directly to the operations is a first-tier supplier;
one that send materials to a first-tier supplier is a second-tier supplier; one that
sends materials to second-tier supplier is a third-tier supplier, and so on back
to the original sources. Customers are also divided into tiers. One that gets

—~g@—— Upstream activities ———p— —@—— Downstream activities ——»—

Initial ' ' Third :Secondu First First tier + Second + Third v Final
supplier v tier 4 tier | tier customer, tier | tier 1 customer
! \supplier, supplier| supplier | customer | customer | :

i : : : \ i P
1 L ] 1 1 L}
| ' i ‘ ' ‘

1 1] 1 1 ] 1
' H ‘ ) ' )

1 1 1 1 1 ]

1 1 1 1 1 1]

1 1 1 1 1 1
1 () 1 | 1 1
OO0+ . : w1~
\ ' ' £ i
1 1 1 ] 1
i 1 1 1 '

1 ] 1 1 L}

5 ] 1 ] 1

1 1 1 1
1 1 1] 1 L]

Figure 1.5 Activities in a simple supply chain




LOGISTICS AND SUPPLY CHAINS

a product directly from the operations is a first-tier customer; one that gets a
product from a first-tier customer is a second-tier customer; one that gets a prod-
uct from a second-tier customer is a third-tier customer, and so on to the final
customers.

This view of a supply chain seems reasonable, but you soon meet problems with
the definition of boundaries. For instance, the supply chain for bread starts with
wheat growing in a field. But the grain farmer might buy seed from a merchant,
who in turn buys electricity to power their facilities — and you could extend the
chain backwards almost endlessly. In the same way, there may not be a clear
end to the chain, as logistics is increasingly seen as extending beyond the final
customer to include the eventual disposal of products. For instance, the European
Waste Electrical and Electronic Equipment (WEEE) Directive became law in 2003
and sets collection, recycling and recovery targets for all types of electrical goods.
In particular, it says that suppliers should have some responsibility for eventual
disposal of their products so that, ‘Users of electrical and electronic equipment
from private households should have the possibility of returning WEEE at least
free of charge.” The broad calls to ‘reduce, reuse and recycle’ mean that logistics
is increasingly concerned with the collection and return of materials as well as
with its original delivery.

The boundaries around a supply chain are rather fuzzy and we have to draw an
arbitrary line to define our primary interest, and say that anything outside this is
of secondary interest. But there is another complication as our linear model of a
simple series of organisations is not really accurate. Virtually every organisation
gets materials from many different suppliers and sells products to many differ-
ent customers. So each sees supply chains converging on its operations as raw
materials move in through the tiers of suppliers, and then diverging as products
move out through tiers of customers. For instance, a manufacturer might see
sub-assembly works as first-tier suppliers, component makers as second-tier sup-
pliers, material suppliers as third-tier suppliers; and it might see wholesalers as
first-tier customers, retailers as second-tier customers, and end-users as third-tier
customers (as illustrated in Figure 1.6).

Most supply chains follow this general pattern, but each product has its own
unique chain and they come in a huge variety of different shapes and sizes!?’An
everyday object like a shirt or blouse has a long journey from the farm growing
cotton through to the final customer — and it also has different chains merging
as buttons, polyester, dyes, packaging and other materials join the main process.
When you buy a computer, many upstream strands merge as Intel provide the
processor, Matshita the DVD drive, Agfa the scanner, Hewlett-Packard the printer,
Microsoft the operating system, and so on.

After the operations, parallel marketing channels mean that supply chains also
diverge into separate downstream strands, with the same product following dif-
ferent routes to different types of customer. For instance, car component makers

12, BEWEGL R
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AN OVERVIEW OF SUPPLY CHAIN MANAGEMENT

Third + Second First First Second i Third
tier 1 tier tier tier tier : tier
supplier i\ supplier | supplier customers customers , customers
1 1 1
Materials :Component: Sub-assembly Wholesalers | Retailers ': End users
suppliers | makers | providers i

1
. 1

——e—t >
O\E_E

Figure 1.6 Typical supply chain around a manufacturer

sell to car assembly plants, wholesalers, garages, retail shops, car owners, and
anyone else interested in buying their products.

L_OGISTICS IN PRACTICE — LISTERINE’S SUPPLY CHAIN

Listerine was first formulated in 1879 as a surgical antiseptic, and has been used by dentists
for oral care since 1895. [n 1914 it became the first over-the-counter antiseptic mouthwash. The
original formula has a notoriously strong flavour, but it was almost 80 years before new variations
were introduced. Then in 1992 Cool Mint Listerine was introduced, followed by FreshBurst in
2003 — and now there are eight different versions, marketed under the slogan ‘Kills germs that
cause bad breath’.

The ownership of Listerine has changed several times. Most recently it was owned by Pfizer’s con-
sumer healthcare division until this was taken over by Johnson and Johnson in December 2006.

We can summarise the main elements in Listerine’s supply chain as follows (illustrated in
Figure 1.7):

i _ ; ! : | Transport mj
@S fanners}ﬁ-[Pmcessors]%[ Sorbitol }t»[companies

Figure 1.7 Outline of the supply chain for Listerine




