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Understanding 
the Supply 
Chain and 
Logistic 

Management
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Traditional View: Logistics in the 
US Economy (2006, 2007)

฀ Freight Transportation $809, $856 Billion
฀ Inventory Expense $446, $487 Billion
฀ Administrative Expense $50, $54 Billion
฀ Total Logistics Costs $1.31, $1.4 Trillion
฀ Logistics Related Activity 10%, 10.1% of GNP

Source: 18th and 19th Annual State of Logistics Report – Logistics Magazine
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Traditional View: Logistics in the 
Manufacturing Firm

฀ Profit 4%

฀ Logistics Cost 21%

฀ Marketing Cost 27%

฀ Manufacturing Cost 48%

Profit
Logistics 

Cost

Marketing 
Cost

Manufacturing 
Cost
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Supply Chain Management: The 
Magnitude in the Traditional View
฀ Estimated that the grocery industry could save $30 

billion (10% of operating cost) by using effective 
logistics and supply chain strategies
– A typical box of cereal spends 104 days from factory to sale
– A typical car spends 15 days from factory to dealership

฀ Laura Ashley turns its inventory 10 times a year, five 
times faster than 3 years ago
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Supply Chain Management: 
The True Magnitude

฀ Compaq estimates it lost $.5 billion to $1 billion in 
sales in 1995 because laptops were not available when 
and where needed

฀ When the 1 gig processor was introduced by AMD, 
the price of the 800 mb processor dropped by 30%

฀ P&G estimates it saved retail customers $65 million 
by collaboration resulting in a better match of supply 
and demand
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Outline
฀ What is a Supply Chain?
฀ Decision Phases in a Supply Chain
฀ Process View of a Supply Chain
฀ The Importance of Supply Chain Flows
฀ Examples of Supply Chains
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What is a Supply Chain?
฀ Introduction
฀ The objective of a supply chain
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What is a Supply Chain?
฀ All stages involved, directly or indirectly, in fulfilling 

a customer request
฀ Includes manufacturers, suppliers, transporters, 

warehouses, retailers, and customers
฀ Within each company, the supply chain includes all 

functions involved in fulfilling a customer request 
(product development, marketing, operations, 
distribution, finance, customer service)

฀ Examples: Fig. 1.1 Detergent supply chain (Wal-
Mart), Dell
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What is a Supply Chain?
฀ Customer is an integral part of the supply chain
฀ Includes movement of products from suppliers to 

manufacturers to distributors, but also includes 
movement of information, funds, and products in both 
directions

฀ Probably more accurate to use the term “supply 
network” or “supply web”

฀ Typical supply chain stages: customers, retailers, 
distributors, manufacturers, suppliers (Fig. 1.2)

฀ All stages may not be present in all supply chains
(e.g., no retailer or distributor for Dell)
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What is a Supply Chain?
Customer wants

detergent and goes 
to Jewel

Jewel
Supermarket

Jewel or third
party DC

P&G or other
manufacturer

Plastic
Producer

Chemical
manufacturer

(e.g. Oil Company)

Tenneco
Packaging

Paper 
Manufacturer

Timber
Industry

Chemical
manufacturer

(e.g. Oil Company)
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Flows in a Supply Chain

Customer

Information

Product

Funds
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The Objective of a Supply Chain
฀ Maximize overall value created
฀ Supply chain value: difference between what the final 

product is worth to the customer and the effort the 
supply chain expends in filling the customer’s request

฀ Value is correlated to supply chain profitability 
(difference between revenue generated from the 
customer and the overall cost across the supply chain)
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The Objective of a Supply Chain
฀ Example: Dell receives $2000 from a customer for a 

computer (revenue)
฀ Supply chain incurs costs (information, storage, 

transportation, components, assembly, etc.)
฀ Difference between $2000 and the sum of all of these 

costs is the supply chain profit
฀ Supply chain profitability is total profit to be shared 

across all stages of the supply chain
฀ Supply chain success should be measured by total 

supply chain profitability, not profits at an individual 
stage
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The Objective of a Supply Chain
฀ Sources of supply chain revenue: the customer
฀ Sources of supply chain cost: flows of information, 

products, or funds between stages of the supply chain
฀ Supply chain management is the management of 

flows between and among supply chain stages to 
maximize total supply chain profitability
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Decision Phases of a Supply Chain
฀ Supply chain strategy or design
฀ Supply chain planning
฀ Supply chain operation
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Supply Chain Strategy or Design
฀ Decisions about the structure of the supply chain and 

what processes each stage will perform
฀ Strategic supply chain decisions

– Locations and capacities of facilities
– Products to be made or stored at various locations
– Modes of transportation
– Information systems

฀ Supply chain design must support strategic objectives
฀ Supply chain design decisions are long-term and 

expensive to reverse – must take into account market 
uncertainty
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Supply Chain Planning
฀ Definition of a set of policies that govern short-term 

operations
฀ Fixed by the supply configuration from previous 

phase
฀ Starts with a forecast of demand in the coming year
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Supply Chain Planning
฀ Planning decisions:

– Which markets will be supplied from which locations
– Planned buildup of inventories
– Subcontracting, backup locations
– Inventory policies
– Timing and size of market promotions

฀ Must consider in planning decisions demand 
uncertainty, exchange rates, competition over the time 
horizon
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Supply Chain Operation
฀ Time horizon is weekly or daily
฀ Decisions regarding individual customer orders
฀ Supply chain configuration is fixed and operating 

policies are determined
฀ Goal is to implement the operating policies as 

effectively as possible
฀ Allocate orders to inventory or production, set order 

due dates, generate pick lists at a warehouse, allocate 
an order to a particular shipment, set delivery 
schedules, place replenishment orders

฀ Much less uncertainty (short time horizon)
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Process View of a Supply Chain
฀ Cycle view: processes in a supply chain are divided 

into a series of cycles, each performed at the 
interfaces between two successive supply chain stages

฀ Push/pull view: processes in a supply chain are 
divided into two categories depending on whether 
they are executed in response to a customer order 
(pull) or in anticipation of a customer order (push)
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Cycle View of Supply Chains

Customer Order Cycle

Replenishment Cycle

Manufacturing Cycle

Procurement Cycle

Customer

Retailer

Distributor

Manufacturer

Supplier
Copyright © 2010 Pearson Education, Inc. Publishing as Prentice Hall. 1-22

Cycle View of a Supply Chain
฀ Each cycle occurs at the interface between two successive 

stages
฀ Customer order cycle (customer-retailer)
฀ Replenishment cycle (retailer-distributor)
฀ Manufacturing cycle (distributor-manufacturer)
฀ Procurement cycle (manufacturer-supplier)
฀ Cycle view clearly defines processes involved and the 

owners of each process.  Specifies the roles and 
responsibilities of each member and the desired outcome 
of each process.
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Push/Pull View of Supply Chains
Procurement,
Manufacturing and
Replenishment cycles

Customer Order
Cycle

Customer
Order Arrives

PUSH PROCESSES PULL PROCESSES

Copyright © 2010 Pearson Education, Inc. Publishing as Prentice Hall. 1-24

Push/Pull View of 
Supply Chain Processes

฀ Supply chain processes fall into one of two categories 
depending on the timing of their execution relative to 
customer demand

฀ Pull: execution is initiated in response to a customer 
order (reactive)

฀ Push: execution is initiated in anticipation of customer 
orders (speculative)

฀ Push/pull boundary separates push processes from 
pull processes
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Push/Pull View of 
Supply Chain Processes

฀ Useful in considering strategic decisions relating to 
supply chain design – more global view of how 
supply chain processes relate to customer orders

฀ Can combine the push/pull and cycle views
– L.L. Bean (Figure 1.6)
– Dell (Figure 1.7)

฀ The relative proportion of push and pull processes can 
have an impact on supply chain performance
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Supply Chain Macro Processes in 
a Firm 

฀ Supply chain processes discussed in the two views can 
be classified into (Figure 1.8):
– Customer Relationship Management (CRM)
– Internal Supply Chain Management (ISCM)
– Supplier Relationship Management (SRM)

฀ Integration among the above three macro processes is 
critical for effective and successful supply chain 
management
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Examples of Supply Chains
฀ Gateway
฀ Zara
฀ McMaster Carr / W.W. Grainger
฀ Toyota
฀ Amazon / Borders / Barnes and Noble
฀ Webvan / Peapod / Jewel

What are some key issues in these supply chains?
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Gateway:  A Direct Sales Manufacturer
฀ Why did Gateway have multiple production facilities in the 

US?  What advantages or disadvantages does this strategy offer 
relative to Dell, which has one facility?

฀ What factors did Gateway consider when deciding which plants 
to close?

฀ Why does Gateway not carry any finished goods inventory at 
its retail stores?

฀ Should a firm with an investment in retail stores carry any 
finished goods inventory?

฀ Is the Dell model of selling directly without any retail stores 
always less expensive than a supply chain with retail stores?

฀ What are the supply chain implications of Gateway’s decision 
to offer fewer configurations?
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7-Eleven
฀ What factors influence decisions of opening and closing stores?  

Location of stores?
฀ Why has 7-Eleven chosen off-site preparation of fresh food?
฀ Why does 7-Eleven discourage direct store delivery from vendors?
฀ Where are distribution centers located and how many stores does 

each center serve?  How are stores assigned to distribution centers?
฀ Why does 7-Eleven combine fresh food shipments by temperature?
฀ What point of sale data does 7-Eleven gather and what information 

is made available to store managers?  How should information 
systems be structured?
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W.W. Grainger and McMaster Carr
฀ How many DCs should there be and where should they be 

located?
฀ How should product stocking be managed at the DCs?  Should 

all DCs carry all products?
฀ What products should be carried in inventory and what 

products should be left at the supplier?
฀ What products should Grainger carry at a store?
฀ How should markets be allocated to DCs?
฀ How should replenishment of inventory be managed at various 

stocking locations?
฀ How should Web orders be handled?
฀ What transportation modes should be used?
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Toyota
฀ Where should plants be located, what degree of 

flexibility should each have, and what capacity should 
each have?

฀ Should plants be able to produce for all markets?
฀ How should markets be allocated to plants?
฀ What kind of flexibility should be built into the 

distribution system?
฀ How should this flexible investment be valued?
฀ What actions may be taken during product design to 

facilitate this flexibility?
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Amazon.com
฀ Why is Amazon building more warehouses as it grows?  How 

many warehouses should it have and where should they be 
located?

฀ What advantages does selling books via the Internet provide?  Are 
there disadvantages?

฀ Why does Amazon stock bestsellers while buying other titles 
from distributors?

฀ Does an Internet channel provide greater value to a bookseller like 
Borders or to an Internet-only company like Amazon?

฀ Should traditional booksellers like Borders integrate e-commerce 
into their current supply?

฀ For what products does the e-commerce channel offer the greatest 
benefits?  What characterizes these products?
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Summary of Learning Objectives
฀ What are the cycle and push/pull views of a supply 

chain?
฀ How can supply chain macro processes be classified?
฀ What are the three key supply chain decision phases 

and what is the significance of each?
฀ What is the goal of a supply chain and what is the 

impact of supply chain decisions on the success of the 
firm?
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PowerPoint presentation 
to accompany
Chopra and Meindl
Supply Chain Management, 6e

PowerPoint presentation 
to accompany
Chopra and Meindl
Supply Chain Management, 6e

2 Supply Chain Performance
Achieving Strategic Fit and Scope
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Learning Objectives

1. Explain why achieving strategic fit is critical to a 
company’s overall success.

2. Describe how a company achieves strategic fit 
between its supply chain strategy and its 
competitive strategy.

3. Discuss the importance of expanding the scope of 
strategic fit across the supply chain.

4. Describe the major challenges that must be 
overcome to manage a supply chain successfully.
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Competitive and Supply 
Chain Strategies

• Competitive strategy defines the set of customer needs a firm 
seeks to satisfy through its products and services
• Product development strategy specifies the portfolio of new 

products that the company will try to develop
• Marketing and sales strategy specifies how the market will be 

segmented and product positioned, priced, and promoted
• Supply chain strategy determines the nature of material 

procurement, transportation of materials, manufacture of 
product or creation of service, distribution of product
• All functional strategies must support one another and the 

competitive strategy
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The Value Chain

FIGURE 2-1
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Achieving Strategic Fit

• Strategic fit  – competitive and supply chain 
strategies have aligned goals
• A company may fail because of a lack of 

strategic fit or because its processes and 
resources do not provide the capabilities to 
execute the desired strategy
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Achieving Strategic Fit
1. The competitive strategy and all functional 

strategies must fit together to form a coordinated 
overall strategy. Each functional strategy must 
support other functional strategies and help a firm 
reach its competitive strategy goal.

2. The different functions in a company must 
appropriately structure their processes and 
resources to be able to execute these strategies 
successfully.

3. The design of the overall supply chain and the role 
of each stage must be aligned to support the supply 
chain strategy.



10/11/2023

2

Copyright © 2016 Pearson Education, Inc. 1 – 7Copyright © 2016 Pearson Education, Inc. 2 – 7

How is Strategic Fit Achieved?

1. Understanding the customer and supply 
chain uncertainty

2. Understanding the supply chain 
capabilities

3. Achieving strategic fit
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Step 1:  Understanding the Customer and 
Supply Chain Uncertainty

• Quantity of product needed in each lot
• Response time customers will tolerate
• Variety of products needed
• Service level required
• Price of the product
• Desired rate of innovation in the product
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Step 1:  Understanding the Customer 
and Supply Chain Uncertainty

• Demand uncertainty – uncertainty of 
customer demand for a product
• Implied demand uncertainty – resulting 

uncertainty for the supply chain given the 
portion of the demand the supply chain 
must handle and attributes the customer 
desires
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Customer Needs and 
Implied Demand Uncertainty

Causes Implied Demand Uncertainty to …Customer Need
Increase because a wider range of the quantity required implies 
greater variance in demand

Range of quantity required increases

Increase because there is less time in which to react to ordersLead time decreases

Increase because demand per product becomes less predictableVariety of products required increases

Increase because the total customer demand per channel
becomes less predictable

Number of channels through which 
product may be acquired increases

Increase because new products tend to have more uncertain 
demand

Rate of innovation increases

Increase because the firm now has to handle unusual surges in 
demand

Required service level increases

TABLE 2-1
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Implied Uncertainty and Other 
Attributes

1. Products with uncertain demand are often less mature and 
have less direct competition. As a result, margins tend to be 
high.

2. Forecasting is more accurate when demand has less 
uncertainty.

3. Increased implied demand uncertainty leads to increased 
difficulty in matching supply with demand. For a given 
product, this dynamic can lead to either a stockout or an 
oversupply situation. 

4. Markdowns are high for products with greater implied 
demand uncertainty because oversupply often results.
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Implied Uncertainty and Other 
Attributes

High Implied 
Uncertainty

Low Implied 
Uncertainty

HighLowProduct margin
40% to 100%10%Average forecast error
10% to 40%1% to 2%Average stockout rate
10% to 25%0%Average forced season-end markdown

TABLE 2-2
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Impact of Supply Source Capability

Causes Supply Uncertainty to...Supply Source Capability
IncreaseFrequent breakdowns
IncreaseUnpredictable and low yields
IncreasePoor quality
IncreaseLimited supply capacity
IncreaseInflexible supply capacity
IncreaseEvolving production process

TABLE 2-3
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Implied Uncertainty 
(Demand and Supply) Spectrum

FIGURE 2-2
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Key Point

The first step in achieving strategic fit 
between competitive and supply chain 
strategies is to understand customers and 
supply chain uncertainty. Uncertainty from 
the customer and the supply chain can be 
combined and mapped on the implied 
uncertainty spectrum.
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Step 2: Understanding Supply Chain 
Capabilities

• How does the firm best meet demand?
• Supply chain responsiveness is the ability to
– Respond to wide ranges of quantities demanded
–Meet short lead times
– Handle a large variety of products
– Build highly innovative products
–Meet a high service level
– Handle supply uncertainty
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Step 2: Understanding Supply Chain 
Capabilities

• Responsiveness comes at a cost
• Supply chain efficiency is the inverse to the 

cost of making and delivering the product to 
the customer
• The cost-responsiveness efficient frontier 

curve shows the lowest possible cost for a 
given level of responsiveness

Copyright © 2016 Pearson Education, Inc. 1 – 18Copyright © 2016 Pearson Education, Inc. 2 – 18

Cost-Responsiveness Efficient Frontier

FIGURE 2-3
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Responsiveness Spectrum

FIGURE 2-4
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Key Point

The second step in achieving strategic fit 
between competitive and supply chain 
strategies is to understand the supply 
chain and map it on the responsiveness 
spectrum.
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Step 3: Achieving Strategic Fit
• Ensure that the degree of supply chain 

responsiveness is consistent with the implied 
uncertainty
• Assign roles to different stages of the supply 

chain that ensure the appropriate level of 
responsiveness
• Ensure that all functions maintain consistent 

strategies that support the competitive 
strategy
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Zone of Strategic Fit

FIGURE 2-5
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Roles and Allocations

FIGURE 2-6
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Efficient and Responsive Supply Chains

Responsive Supply ChainsEfficient Supply Chains

Respond quickly to demandSupply demand at the lowest costPrimary goal

Create modularity to allow postponement 
of product differentiation

Maximize performance at a minimum 
product cost

Product design 
strategy

Higher margins because price is not a prime 
customer driver

Lower margins because price is a prime 
customer driverPricing strategy

Maintain capacity flexibility to buffer 
against demand/supply uncertaintyLower costs through high utilizationManufacturing 

strategy

Maintain buffer inventory to deal with 
demand/supply uncertaintyMinimize inventory to lower costInventory strategy

Reduce aggressively, even if the costs are 
significantReduce, but not at the expense of costsLead-time strategy

Select based on speed, flexibility, reliability, 
and qualitySelect based on cost and qualitySupplier strategy

TABLE 2-4
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Key Point

The final step in achieving strategic fit is to 
match supply chain responsiveness with 
the implied uncertainty from demand and 
supply. The supply chain design and all 
functional strategies within the firm must 
also support the supply chain’s level of 
responsiveness.
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Tailoring the Supply Chain

• Achieve strategic fit while serving many 
customer segments with a variety of products 
across multiple channels
• Requires sharing some links in the supply 

chain with some products, while having 
separate operations for other links
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Changes Over Product Life Cycle 

• Beginning stages
1. Demand is very uncertain, and supply may be 

unpredictable
2. Margins are often high, and time is crucial to 

gaining sales
3. Product availability is crucial to capturing the 

market
4. Cost is often a secondary consideration
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Changes Over Product Life Cycle 

• Later stages
1. Demand has become more certain, and supply 

is predictable
2. Margins are lower as a result of an increase in 

competitive pressure
3. Price becomes a significant factor in customer 

choice
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Key Point

When supplying multiple customer 
segments with a wide variety of products 
through several channels, a firm must 
tailor its supply chain to achieve strategic 
fit.
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Expanding Strategic Scope

• Scope of strategic fit – the functions within 
the firm and stages across the supply chain 
that devise an integrated strategy with an 
aligned objective

• Intraoperation Scope: Minimize Local Cost 
View
– Each stage of the supply chain devises strategy 

independently
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Expanding Strategic Scope

• Intrafunctional Scope: Minimizing Total 
Functional Cost
– Firms align all operations within a function

• Interfunctional Scope: Maximize Company 
Profit
– Functional strategies are developed to align with 

one another and the competitive strategy
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Expanding Strategic Scope

• Intercompany Scope: Maximize Supply Chain 
Surplus
– Supplier and customer work together and share 

information to reduce total cost and increase 
supply chain surplus

• Agile intercompany scope – a firm’s ability to 
achieve strategic fit when partnering with 
supply chain stages that change over time
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Key Point

The intercompany scope of strategic fit requires 
firms to evaluate every action in the context of 
the entire supply chain. This broad scope 
increases the size of the surplus to be shared 
among all stages of the sup- ply chain. The 
intercompany scope of strategic fit is essential 
today because the competitive playing field has 
shifted from company versus company to supply 
chain versus supply chain. A company’s partners 
in the supply chain may well determine the 
company’s success, as the company is intimately 
tied to its supply chain.
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Challenges
• Increasing product variety and shrinking life 

cycles
– Greater product variety and shorter life cycles 

increase uncertainty while reducing the window 
of opportunity within which the supply chain can 
achieve fit

• Globalization and increasing uncertainty
– Significant fluctuations in exchange rates, global 

demand, and the price of crude oil affecting 
supply chain performance
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Challenges
• Fragmentation of supply chain ownership
– Firms are less vertically integrated
– Take advantage of supplier and customer 

competencies they did not have
– New ownership structure makes aligning and 

managing the supply chain more difficult
– Aligning all members of a supply chain has 

become critical to achieving supply chain fit
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Challenges
• Changing technology and business 

environment
– Changes in customer needs and technology may 

force a firm to rethink their supply chain strategy 
to maintain strategic fit

• The environment and sustainability
– Growing in relevance and must be accounted for 

when designing supply chain strategy
– Opportunities may require coordination across 

different members of the supply chain
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Key Point

Many challenges, such as rising product 
variety and shorter product life cycles, 
have made it increasingly difficult for 
supply chains to achieve strategic fit. 
Overcoming these challenges offers a 
tremendous opportunity for firms to use 
supply chain management to gain 
competitive advantage.
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Summary of Learning Objectives

1. Explain why achieving strategic fit is critical to a 
company’s overall success

2. Describe how a company achieves strategic fit 
between its supply chain strategy and its 
competitive strategy

3. Discuss the importance of expanding the scope of 
strategic fit across the supply chain

4. Describe the major challenges that must be 
overcome to manage a supply chain successfully
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Chapter 3
Supply Chain 
Drivers and 

Metrics

Copyright © 2010 Pearson Education, Inc. Publishing as Prentice Hall. 3-2

Outline
฀ Drivers of supply chain performance
฀ A framework for structuring drivers
฀ Facilities
฀ Inventory
฀ Transportation
฀ Information
฀ Sourcing
฀ Pricing
฀ Obstacles to achieving fit
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Drivers of Supply Chain Performance
฀ Facilities

– places where inventory is stored, assembled, or fabricated
– production sites and storage sites

฀ Inventory
– raw materials, WIP, finished goods within a supply chain
– inventory policies

฀ Transportation
– moving inventory from point to point in a supply chain
– combinations of transportation modes and routes

฀ Information
– data and analysis regarding inventory, transportation, facilities throughout the 

supply chain
– potentially the biggest driver of supply chain performance

฀ Sourcing
– functions a firm performs and functions that are outsourced

฀ Pricing
– Price associated with goods and services provided by a firm to the supply chain
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A Framework for 
Structuring Drivers

Competitive Strategy

Supply Chain 
Strategy

Efficiency Responsiveness

Facilities Inventory Transportation

Information

Supply chain structure

Cross Functional Drivers

Sourcing Pricing

Logistical Drivers

Copyright © 2010 Pearson Education, Inc. Publishing as Prentice Hall. 3-5

Facilities
฀ Role in the supply chain

– the “where” of the supply chain
– manufacturing or storage (warehouses)
– Soalan: Bagaimana Syarikat mengstrukturkan fasiliti 

mereka supaya menyokong strategi efisien organisasi?
– 10 Markah

฀ Role in the competitive strategy
– economies of scale (efficiency priority)
– larger number of smaller facilities (responsiveness priority)

฀ Example 3.1:  Toyota and Honda
฀ Components of facilities decisions

Copyright © 2010 Pearson Education, Inc. Publishing as Prentice Hall. 3-6

Components of Facilities Decisions
฀ Location

– centralization (efficiency) vs. decentralization (responsiveness)
– other factors to consider (e.g., proximity to customers)

฀ Capacity (flexibility versus efficiency)
฀ Manufacturing methodology (product focused versus 

process focused)
฀ Warehousing methodology (SKU storage, job lot 

storage, cross-docking)
฀ Overall trade-off:  Responsiveness versus efficiency
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Inventory
฀ Role in the supply chain
฀ Role in the competitive strategy
฀ Components of inventory decisions

Copyright © 2010 Pearson Education, Inc. Publishing as Prentice Hall. 3-8

Inventory:  Role in the Supply Chain
฀ Inventory exists because of a mismatch between 

supply and demand
฀ Source of cost and influence on responsiveness
฀ Impact on

– material flow time: time elapsed between when material 
enters the supply chain to when it exits the supply chain

– throughput
» rate at which sales to end consumers occur
» I = DT (Little’s Law)
» I = inventory; D = throughput; T = flow time
» Example
» Inventory and throughput are “synonymous” in a supply chain

Copyright © 2010 Pearson Education, Inc. Publishing as Prentice Hall. 3-9

Inventory:  Role in Competitive 
Strategy

฀ If responsiveness is a strategic competitive priority, a 
firm can locate larger amounts of inventory closer to 
customers

฀ If cost is more important, inventory can be reduced to 
make the firm more efficient

฀ Trade-off
฀ Example 3.2 – Nordstrom

Copyright © 2010 Pearson Education, Inc. Publishing as Prentice Hall. 3-10

Components of Inventory 
Decisions

฀ Cycle inventory
– Average amount of inventory used to satisfy demand between shipments
– Depends on lot size

฀ Safety inventory
– inventory held in case demand exceeds expectations
– costs of carrying too much inventory versus cost of losing sales

฀ Seasonal inventory
– inventory built up to counter predictable variability in demand
– cost of carrying additional inventory versus cost of flexible production

฀ Overall trade-off:  Responsiveness versus efficiency
– more inventory:  greater responsiveness but greater cost
– less inventory:  lower cost but lower responsiveness

Copyright © 2010 Pearson Education, Inc. Publishing as Prentice Hall. 3-11

Transportation
฀ Role in the supply chain
฀ Role in the competitive strategy
฀ Components of transportation decisions

Copyright © 2010 Pearson Education, Inc. Publishing as Prentice Hall. 3-12

Transportation: Role in
the Supply Chain

฀ Moves the product between stages in the supply chain
฀ Impact on responsiveness and efficiency
฀ Faster transportation allows greater responsiveness 

but lower efficiency
฀ Also affects inventory and facilities
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Transportation:  
Role in the Competitive Strategy

฀ If responsiveness is a strategic competitive priority, 
then faster transportation modes can provide greater 
responsiveness to customers who are willing to pay 
for it

฀ Can also use slower transportation modes for 
customers whose priority is price (cost)

฀ Can also consider both inventory and transportation to 
find the right balance

฀ Example 3.3: Blue Nile

Copyright © 2010 Pearson Education, Inc. Publishing as Prentice Hall. 3-14

Components of
Transportation Decisions

฀ Mode of transportation:  
– air, truck, rail, ship, pipeline, electronic transportation
– vary in cost, speed, size of shipment, flexibility

฀ Route and network selection
– route: path along which a product is shipped
– network: collection of locations and routes

฀ In-house or outsource
฀ Overall trade-off: Responsiveness versus efficiency

Copyright © 2010 Pearson Education, Inc. Publishing as Prentice Hall. 3-15

Information
฀ Role in the supply chain
฀ Role in the competitive strategy
฀ Components of information decisions

Copyright © 2010 Pearson Education, Inc. Publishing as Prentice Hall. 3-16

Information: Role in
the Supply Chain

฀ The connection between the various stages in the 
supply chain – allows coordination between stages

฀ Crucial to daily operation of each stage in a supply 
chain – e.g., production scheduling, inventory levels

Copyright © 2010 Pearson Education, Inc. Publishing as Prentice Hall. 3-17

Information:  
Role in the Competitive Strategy

฀ Allows supply chain to become more efficient and 
more responsive at the same time (reduces the need 
for a trade-off)

฀ Information technology
฀ What information is most valuable?
฀ Example 3.4: Andersen Windows
฀ Example 3.5: Sunsweet Growers

Copyright © 2010 Pearson Education, Inc. Publishing as Prentice Hall. 3-18

Components of Information 
Decisions

฀ Push (MRP) versus pull (demand information 
transmitted quickly throughout the supply chain)

฀ Coordination and information sharing
฀ Forecasting and aggregate planning
฀ Enabling technologies

– EDI
– Internet
– ERP systems
– Supply Chain Management software

฀ Overall trade-off:  Responsiveness versus efficiency
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Sourcing
฀ Role in the supply chain
฀ Role in the competitive strategy
฀ Components of sourcing decisions

Copyright © 2010 Pearson Education, Inc. Publishing as Prentice Hall. 3-20

Sourcing: Role in
the Supply Chain

฀ Set of business processes required to purchase goods 
and services in a supply chain

฀ Supplier selection, single vs. multiple suppliers, 
contract negotiation

Copyright © 2010 Pearson Education, Inc. Publishing as Prentice Hall. 3-21

Sourcing:  
Role in the Competitive Strategy

฀ Sourcing decisions are crucial because they affect the 
level of efficiency and responsiveness in a supply 
chain

฀ In-house vs. outsource decisions- improving 
efficiency and responsiveness

฀ Example 3.6: Cisco

Copyright © 2010 Pearson Education, Inc. Publishing as Prentice Hall. 3-22

Components of Sourcing 
Decisions

฀ In-house versus outsource decisions
฀ Supplier evaluation and selection
฀ Procurement process
฀ Overall trade-off: Increase the supply chain profits

Copyright © 2010 Pearson Education, Inc. Publishing as Prentice Hall. 3-23

Pricing
฀ Role in the supply chain
฀ Role in the competitive strategy
฀ Components of pricing decisions

Copyright © 2010 Pearson Education, Inc. Publishing as Prentice Hall. 3-24

Pricing: Role in
the Supply Chain

฀ Pricing determines the amount to charge customers in 
a supply chain

฀ Pricing strategies can be used to match demand and 
supply



5

Copyright © 2010 Pearson Education, Inc. Publishing as Prentice Hall. 3-25

Sourcing:  
Role in the Competitive Strategy

฀ Firms can utilize optimal pricing strategies to improve 
efficiency and responsiveness

฀ Low price and low product availability; vary prices by 
response times

฀ Example 3.7: Amazon.com

Copyright © 2010 Pearson Education, Inc. Publishing as Prentice Hall. 3-26

Components of Pricing Decisions
฀ Pricing and economies of scale
฀ Everyday low pricing versus high-low pricing
฀ Fixed price versus menu pricing
฀ Overall trade-off: Increase the firm profits

Copyright © 2010 Pearson Education, Inc. Publishing as Prentice Hall. 3-27

Obstacles to Achieving 
Strategic Fit

฀ Increasing variety of products
฀ Decreasing product life cycles
฀ Increasingly demanding customers
฀ Fragmentation of supply chain ownership
฀ Globalization
฀ Difficulty executing new strategies

Copyright © 2010 Pearson Education, Inc. Publishing as Prentice Hall. 3-28

Summary
฀ What are the major drivers of supply chain 

performance?
฀ What is the role of each driver in creating strategic fit 

between supply chain strategy and competitive strategy 
(or between implied demand uncertainty and supply 
chain responsiveness)?

฀ What are the major obstacles to achieving strategic fit?
฀ In the remainder of the course, we will learn how to 

make decisions with respect to these drivers in order to 
achieve strategic fit and surmount these obstacles



10/11/2023

1

Copyright © 2016 Pearson Education, Inc. 1 – 1Copyright © 2016 Pearson Education, Inc. 4 – 1

PowerPoint presentation 
to accompany
Chopra and Meindl
Supply Chain Management, 6e

PowerPoint presentation 
to accompany
Chopra and Meindl
Supply Chain Management, 6e

4 Designing Distribution Networks 
and Applications to Online Sales
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Learning Objectives

1. Identify the key factors to be considered 
when designing a distribution network.

2. Discuss the strengths and weaknesses of 
various distribution options.

3. Understand how online sales have affected 
the design of distribution networks in 
different industries.
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The Role of Distribution
in the Supply Chain

• Distribution – the steps taken to move and 
store a product from the supplier stage to the 
customer stage in a supply chain
• Drives profitability by directly affecting supply 

chain cost and the customer value
• Choice of distribution network can achieve 

supply chain objectives from low cost to high 
responsiveness
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Factors Influencing
Distribution Network Design

• Distribution network performance evaluated 
along two dimensions
1. Value provided to the customer 
2. Cost of meeting customer needs

• Evaluate the impact on customer service and 
cost for different distribution network options
• Profitability of the delivery network 

determined by revenue from met customer 
needs and network costs
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Factors Influencing
Distribution Network Design

• Elements of customer service 
influenced by network structure:
– Response time
– Product variety
– Product availability
– Customer experience
– Time to market
– Order visibility
– Returnability
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Factors Influencing
Distribution Network Design

• Supply chain costs affected by network 
structure:
– Inventories
– Transportation
– Facilities and handling
– Information
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Desired Response Time and 
Number of Facilities

FIGURE 4-1
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Inventory Costs and 
Number of Facilities

FIGURE 4-2
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Transportation Costs and
Number of Facilities

FIGURE 4-3
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Facility Costs and 
Number of Facilities

FIGURE 4-4
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Logistics Cost, Response Time, and 
Number of Facilities

FIGURE 4-5
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Design Options for a 
Distribution Network

• Distribution network choices from the 
manufacturer to the end consumer
• Two key decisions

1. Will product be delivered to the customer 
location or picked up from a prearranged site?

2. Will product flow through an intermediary (or 
intermediate location)?
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Design Options for a 
Distribution Network

• One of six designs may be used
1. Manufacturer storage with direct shipping
2. Manufacturer storage with direct shipping and 

in-transit merge
3. Distributor storage with carrier delivery
4. Distributor storage with last-mile delivery
5. Manufacturer/distributor storage with customer 

pickup
6. Retail storage with customer pickup
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Manufacturer Storage with
Direct Shipping

FIGURE 4-6
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Manufacturer Storage with Direct 
Shipping Network

PerformanceCost Factor

Lower costs because of aggregation. Benefits of 
aggregation are highest for low-demand, high-value 
items. Benefits are large if product customization can be 
postponed at the manufacturer.

Inventory

Higher transportation costs because of increased 
distance and disaggregate shipping.

Transportation

Lower facility costs because of aggregation. Some saving 
on handling costs if manufacturer can manage small 
shipments or ship from production line.

Facilities and handling

Significant investment in information infrastructure to 
integrate manufacturer and retailer.

Information

TABLE 4-1
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Manufacturer Storage with Direct 
Shipping Network
PerformanceService Factor

Long response time of one to two weeks because of increased 
distance and two stages for order processing. Response time 
may vary by product, thus complicating receiving.

Response time

Easy to provide a high level of variety.Product variety

Easy to provide a high level of product availability because of 
aggregation at manufacturer.

Product availability

Good in terms of home delivery but can suffer if order from several 
manufacturers is sent as partial shipments.

Customer experience

Fast, with the product available as soon as the first unit is produced.Time to market

More difficult but also more important from a customer service 
perspective.

Order visibility

Expensive and difficult to implement.Returnability

TABLE 4-1 continued
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In-Transit Merge Network

FIGURE 4-7
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In-Transit Merge

PerformanceCost Factor

Similar to drop-shipping. Inventory

Somewhat lower transportation costs than drop-
shipping.

Transportation

Handling costs higher than drop-shipping at 
carrier; receiving costs lower at customer.

Facilities and handling

Investment is somewhat higher than for drop-
shipping.

Information

TABLE 4-2
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In-Transit Merge

PerformanceService Factor

Similar to drop-shipping; may be marginally higher.Response time
Similar to drop-shipping.Product variety

Similar to drop-shipping.Product availability

Better than drop-shipping because only a single delivery 
is received.

Customer experience

Similar to drop-shipping.Time to market

Similar to drop-shipping. Order visibility

Similar to drop-shipping.Returnability

TABLE 4-2 continued
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Distributor Storage with
Carrier Delivery

FIGURE 4-8
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Distributor Storage with
Carrier Delivery

PerformanceCost Factor

Higher than manufacturer storage. Difference is 
not large for faster moving items but can be large 
for very slow-moving items. 

Inventory

Lower than manufacturer storage. Reduction is 
highest for faster moving items.

Transportation

Somewhat higher than manufacturer storage. The 
difference can be large for very slow-moving 
items.

Facilities and handling

Simpler infrastructure compared to manufacturer 
storage.

Information

TABLE 4-3
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Distributor Storage with
Carrier Delivery
PerformanceService Factor

Faster than manufacturer storage. Response time
Lower than manufacturer storage.Product variety

Higher cost to provide the same level of availability as 
manufacturer storage.

Product availability

Better than manufacturer storage with drop-shipping. Customer experience

Higher than manufacturer storage. Time to market

Easier than manufacturer storage. Order visibility

Easier than manufacturer storage.Returnability

TABLE 4-3 continued
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Distributor Storage with
Last Mile Delivery

FIGURE 4-9
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Distributor Storage with
Last Mile Delivery

PerformanceCost Factor

Higher than distributor storage with package 
carrier delivery.

Inventory

Very high cost given minimal scale economies. 
Higher than any other distribution option.

Transportation

Facility costs higher than manufacturer storage or 
distributor storage with package carrier delivery, 
but lower than a chain of retail stores.

Facilities and handling

Similar to distributor storage with package carrier 
delivery.

Information

TABLE 4-4
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Distributor Storage with
Last Mile Delivery

PerformanceService Factor

Very quick. Same day to next-day delivery.Response time
Somewhat less than distributor storage with package 
carrier delivery but larger than retail stores.

Product variety

More expensive to provide availability than any other 
option except retail stores.

Product availability

Very good, particularly for bulky items. Customer experience

Slightly higher than distributor storage with package 
carrier delivery.

Time to market

Less of an issue and easier to implement than 
manufacturer storage or distributor storage with package 
carrier delivery.

Order visibility

Easier to implement than other previous options. Harder 
and more expensive than a retail network.

Returnability

TABLE 4-4 continued
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Manufacturer or Distributor Storage 
with Customer Pickup

FIGURE 4-10
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Manufacturer or Distributor Storage 
with Customer Pickup

PerformanceCost Factor

Can match any other option, depending on the 
location of inventory.

Inventory

Lower than the use of package carriers, especially 
if using an existing delivery network.

Transportation

Facility costs can be high if new facilities have to 
be built. Costs are lower if existing facilities are 
used. The increase in handling cost at the pickup 
site can be significant.

Facilities and handling

Significant investment in infrastructure required.Information

TABLE 4-5
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Manufacturer or Distributor Storage 
with Customer Pickup

PerformanceService Factor

Similar to package carrier delivery with manufacturer or 
distributor storage. Same-day delivery possible for items 
stored locally at pickup site.

Response time

Similar to other manufacturer or distributor storage 
options. 

Product variety

Similar to other manufacturer or distributor storage 
options.

Product availability

Lower than other options because of the lack of home 
delivery. Experience is sensitive to capability of pickup 
location.

Customer experience

Similar to manufacturer storage options. Time to market

Difficult but essential. Order visibility

Somewhat easier, given that pickup location can handle 
returns.

Returnability

TABLE 4-5 continued 
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Retail Storage with Customer Pickup

PerformanceCost Factor

Higher than all other options. Inventory

Lower than all other options.Transportation

Higher than other options. The increase in 
handling cost at the pickup site can be significant 
for online and phone orders.

Facilities and handling

Some investment in infrastructure required for 
online and phone orders.

Information

TABLE 4-6
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Retail Storage with Customer Pickup

PerformanceService Factor

Same-day (immediate) pickup possible for items stored 
locally at pickup site.

Response time

Lower than all other options.Product variety

More expensive to provide than all other options.Product availability

Related to whether shopping is viewed as a positive or 
negative experience by customer.

Customer experience

Highest among distribution options. Time to market

Trivial for in-store orders. Difficult, but essential, for 
online and phone orders. 

Order visibility

Easier than other options because retail store can provide 
a substitute.

Returnability

TABLE 4-6 continued
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Comparative Performance of 
Delivery Network Designs

TABLE 4-7
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Delivery Networks for Different Product/ 
Customer Characteristics

TABLE 4-8
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Impact of Online Sales on 
Customer Service

• Response time to customers
– Physical products take longer to fulfill than retail 

store
– No delay for information goods

• Product variety
– Easier to offer larger selection

• Product availability
– Aggregating inventory and better information on 

customer preferences improves product 
availability
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Impact of Online Sales on 
Customer Service

• Customer experience
– Improved access, customization, and convenience

• Faster time to market
• Order Visibility
• Returnability
– Harder with online orders
– Proportion of returns likely to be much higher

Copyright © 2016 Pearson Education, Inc. 1 – 35Copyright © 2016 Pearson Education, Inc. 4 – 35

Impact of Online Sales on 
Customer Service

• Direct Sales to Customers
– Social networking channels allow firms to directly pitch 

products and promotion
• Flexible Pricing, Product Portfolio, and 

Promotions
– Manage revenues from product portfolio more 

effectively than traditional channels
– Promotion information can be conveyed to customers 

quickly and inexpensively 
• Efficient Funds Transfer

Copyright © 2016 Pearson Education, Inc. 1 – 36Copyright © 2016 Pearson Education, Inc. 4 – 36

Impact of Online Sales on Cost

• Inventory
– Lower inventory levels if customers will wait
– Postpone variety until after the customer order is 

received
• Facilities
– Costs related to the number and location of 

facilities in a network
– Costs associated with the operations in these 

facilities
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Impact of Online Sales on Cost
• Transportation
– Lower cost of “transporting” information goods in 

digital form
– For nondigital, aggregating inventories increases 

outbound transportation 
• Information
– Share demand, planning, and forecasting

information throughout its supply chain
– Additional costs to build and maintain the 

information infrastructure

Copyright © 2016 Pearson Education, Inc. 1 – 38Copyright © 2016 Pearson Education, Inc. 4 – 38

Online Sales Scorecard
ImpactArea

Response time 
Product variety 
Product availability 
Customer experience 
Time to market 
Order visibility
Direct sales 
Flexible pricing, portfolio, promotions 
Efficient funds transfer 
Inventory 
Facilities 
Transportation
Information
Key: +2 = very posiƟve; +1 = posiƟve; 0 = neutral; −1 = negaƟve; −2 = very negaƟve.

TABLE 4-9
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Using Online Sales to Sell Computer 
Hardware: Dell

• Impact of online sales on customer 
service
– Delay in fulfilling customer request

• Impact of online sales on cost
– Reduced inventory costs
– Lower facility costs
– Higher total transportation costs
– Incremental increase in information costs

Copyright © 2016 Pearson Education, Inc. 1 – 40Copyright © 2016 Pearson Education, Inc. 4 – 40

Impact of Online Sales on Performance
Impact for 

Standard Laptops
Impact for

Customized ServersArea
–2–1Response time 

0+2Product variety 
+1+1Product availability 
+1+2Customer experience 
+1+2Time to market 

0+1Order visibility
+1+2Direct sales 
+1+2Flexible pricing, portfolio, promotions 

+2+2Efficient funds transfer 
+1+2Inventory 
+1+2Facilities 
–2–1Transportation

0+1Information

TABLE 4-10    Key: +2 = very posiƟve; +1 = posiƟve; 0 = neutral; −1 = negaƟve; −2 = very negaƟve.
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Using Online Sales to Sell Computer 
Hardware: Dell

• A tailored supply chain network
– A hybrid model can be very effective
–More significant as hardware becomes more 

of a commodity
– Take advantage of the strengths of both online 

sales and traditional retail and distribution 
channels

Copyright © 2016 Pearson Education, Inc. 1 – 42Copyright © 2016 Pearson Education, Inc. 4 – 42

Using Online Sales to Sell Books: 
Amazon

• Impact of online sales on customer 
service
– Internet has not shortened supply chains
– Increased selection, convenience

• Cost impact of online sales
– Reduced inventory costs
– Lower facility costs
– Higher total transportation costs
– Increase in information costs
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Impact of Online Sales on Performance
e-booksPhysical booksArea

+1–1Response time 
+2+2Product variety 
+2+1Product availability 
+1+1Customer experience 
+2+1Time to market 

00Order visibility
+10Direct sales 
+1+1Flexible pricing, portfolio, promotions 

00Efficient funds transfer 
+2+1Inventory 
+1+1Facilities 
+1–2Transportation
–1–1Information

TABLE 4-11

Key: +2 = very posiƟve; +1 = posiƟve; 0 = neutral; −1 = negaƟve; −2 = very negaƟve.
Copyright © 2016 Pearson Education, Inc. 1 – 44Copyright © 2016 Pearson Education, Inc. 4 – 44

Using Online Sales to Sell Books: 
Amazon

• Tailored supply chain network for books
– Traditional bookstores pressured from both 

ends
– Amazon more efficient

Copyright © 2016 Pearson Education, Inc. 1 – 45Copyright © 2016 Pearson Education, Inc. 4 – 45

Using the Internet to Sell Groceries: 
Peapod

• Impact of online sales on customer 
service
– Sell convenience and the time savings
– Offers less variety
– Creating a personalized shopping experience 

and customized advertising and promotions

Copyright © 2016 Pearson Education, Inc. 1 – 46Copyright © 2016 Pearson Education, Inc. 4 – 46

Using the Internet to Sell Groceries: 
Peapod

• Impact of online sales on cost
– Reduced inventory costs
– Higher facility costs due to picking operation
– Significantly higher total transportation costs
– Increase in information costs

Copyright © 2016 Pearson Education, Inc. 1 – 47Copyright © 2016 Pearson Education, Inc. 4 – 47

Impact of Online Sales on Performance
ImpactArea

–1Response time 
0Product variety 
0Product availability 

+1Customer experience 
0Time to market 

–1Order visibility
0Direct sales 

+1Flexible pricing, portfolio, promotions 
0Efficient funds transfer 
0Inventory 

–1Facilities 
–2Transportation
–1Information

TABLE 4-12

Key: +2 = very posiƟve; +1 = posiƟve; 0 = neutral; −1 = negaƟve; −2 = very negaƟve.
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Using Internet to Sell Groceries: 
Peapod

• A tailored supply chain for groceries
– Complement the strengths of their existing 

network
– Offer an entire array of services at differing 

prices based on the amount of work the 
customer does
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Using the Internet to Rent Movies: 
Netflix

• Impact of online sales on customer 
service
– Staggering selection and an excellent 

recommendation engine
– Video streaming through a variety of devices
– Customers received their DVDs within 24 

hours of being shipped

Copyright © 2016 Pearson Education, Inc. 1 – 50Copyright © 2016 Pearson Education, Inc. 4 – 50

Using the Internet to Rent Movies: 
Netflix

• Impact of online sales on cost
– Reduced inventory costs
– Lower facility costs
– Considerably higher total transportation costs, 

increased streaming will reduce 
transportation costs

– Increase in information costs

Copyright © 2016 Pearson Education, Inc. 1 – 51Copyright © 2016 Pearson Education, Inc. 4 – 51

Impact of Online Sales on Performance
Impact for 

Digital 
Content

Impact for 
DVDsArea

+2–1Response time 
+2+2Product variety 
+2+1Product availability 
+1+1Customer experience 
–1–1Time to market 

00Order visibility
00Direct sales 

+1+1Flexible pricing, portfolio, 
promotions 

00Efficient funds transfer 
+2+2Inventory 
+1+1Facilities 

0–2Transportation
–1–1Information

TABLE 4-12

Key: +2 = very posiƟve; +1 = posiƟve; 0 = neutral; −1 = negaƟve; −2 = very negaƟve.
Copyright © 2016 Pearson Education, Inc. 1 – 52Copyright © 2016 Pearson Education, Inc. 4 – 52

Using the Internet to Rent Movies: 
Netflix

• A tailored supply chain
– Centralized model to supply wide variety of 

movies
– Other vendors have chosen different models

Copyright © 2016 Pearson Education, Inc. 1 – 53Copyright © 2016 Pearson Education, Inc. 4 – 53

Distribution Networks in Practice
1. The ownership structure of the distribution network 

can have as big as an impact as the type of 
distribution network

2. It is important to have adaptable distribution 
networks

3. Product price, commoditization, and criticality 
affect the type of distribution system preferred by 
customers

4. Integrate the Internet with the existing physical 
network

Copyright © 2016 Pearson Education, Inc. 1 – 54Copyright © 2016 Pearson Education, Inc. 4 – 54

Distribution Networks in Practice

• Consider whether an exclusive distribution 
strategy is advantageous
• Product, price, commoditization, and 

criticality have an impact on the type of 
distribution system preferred by customers
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Summary of Learning Objectives

1. Identify the key factors to be considered 
when designing a distribution network.

2. Discuss the strengths and weaknesses of 
various distribution options.

3. Understand how online sales have affected 
the design of distribution networks in 
different industries.
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PowerPoint presentation 
to accompany
Chopra and Meindl
Supply Chain Management, 6e

PowerPoint presentation 
to accompany
Chopra and Meindl
Supply Chain Management, 6e

5 Network Design in the 
Supply Chain

Copyright © 2016 Pearson Education, Inc. Copyright © 2016 Pearson Education, Inc. 5 – 2

Learning Objectives

1. Understand the role of network design in a 
supply chain. 

2. Identify factors influencing supply chain network 
design decisions. 

3. Develop a framework for making network design 
decisions. 

4. Use optimization for facility location and 
capacity allocation decisions.

Copyright © 2016 Pearson Education, Inc. Copyright © 2016 Pearson Education, Inc. 5 – 3

The Role of Network Design

• Facility role
– What role, what processes?

• Facility location
– Where should facilities be located?

• Capacity allocation
– How much capacity at each facility?

• Market and supply allocation
– What markets? Which supply sources?

Copyright © 2016 Pearson Education, Inc. Copyright © 2016 Pearson Education, Inc. 5 – 4

The Role of Network Design

• Revisit design decisions after market 
changes, mergers, or factor cost changes

Copyright © 2016 Pearson Education, Inc. Copyright © 2016 Pearson Education, Inc. 5 – 5

Factors Influencing
Network Design Decisions

• Strategic factors
• Technological factors
• Macroeconomic factors

– Tariffs and tax incentives
– Exchange-rate and demand risk
– Freight and fuel costs

• Political

Copyright © 2016 Pearson Education, Inc. Copyright © 2016 Pearson Education, Inc. 5 – 6

Factors Influencing
Network Design Decisions

• Infrastructure factors
• Competitive factors

– Positive externalities between firms
– Locating to split the market

• Customer response time and local 
presence

• Logistics and facility costs
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Competitive Factors

– Positive externalities between firms
• Collocation benefits all

– Locating to split the market
• Locate to capture largest market share

d1 = a + 1– b – a
2

  and  d2 =
1+ b – a

2

FIGURE 5-1
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Framework for Network Design 
Decisions

• Phase I: Define a Supply Chain 
Strategy/Design
– Clear definition of the firm’s competitive strategy
– Forecast the likely evolution of global competition
– Identify constraints on available capital
– Determine broad supply strategy

Copyright © 2016 Pearson Education, Inc. Copyright © 2016 Pearson Education, Inc. 5 – 9

Framework for Network Design 
Decisions

FIGURE 5-2

Copyright © 2016 Pearson Education, Inc. Copyright © 2016 Pearson Education, Inc. 5 – 10

Framework for Network Design 
Decisions

• Phase II: Define the Regional Facility 
Configuration
– Forecast of the demand by country or region
– Economies of scale or scope
– Identify demand risk, exchange-rate risk, political 

risk, tariffs, requirements for local production, tax 
incentives, and export or import restrictions

– Identify competitors

Copyright © 2016 Pearson Education, Inc. Copyright © 2016 Pearson Education, Inc. 5 – 11

Framework for Network Design 
Decisions

• Phase III: Select a Set of Desirable Potential 
Sites
– Hard infrastructure requirements
– Soft infrastructure requirements

• Phase IV: Location Choices

Copyright © 2016 Pearson Education, Inc. Copyright © 2016 Pearson Education, Inc. 5 – 12

Models for Facility Location and 
Capacity Allocation

• Maximize the overall profitability of the supply 
chain network while providing customers with 
the appropriate responsiveness

• Many trade-offs during network design
• Network design models used

– to decide on locations and capacities
– to assign current demand to facilities and identify 

transportation lanes
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Models for Facility Location and 
Capacity Allocation

• Important information
– Location of supply sources and markets
– Location of potential facility sites
– Demand forecast by market 
– Facility, labor, and material costs by site 
– Transportation costs between each pair of sites 
– Inventory costs by site and as a function of quantity
– Sale price of product in different regions 
– Taxes and tariffs 
– Desired response time and other service factors

Copyright © 2016 Pearson Education, Inc. Copyright © 2016 Pearson Education, Inc. 5 – 14

Phase II: Network Optimization 
Models

FIGURE 5-3
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Capacitated Plant Location Model
= number of potential plant locations/capacityn

m
D j

Ki

fi

cij

= number of markets or demand points
= annual demand from market j

= potential capacity of plant i

= annualized fixed cost of keeping plant i open

= cost of producing and shipping one unit from plant i to market j (cost includes 
production, inventory, transportation, and tariffs)

yi

xij = quantity shipped from plant i
to market j

= 1 if plant i is open, 0 otherwise

Min fi yi +
i=1

n

å cij xij
j=1

m

å
i=1

n

å
subject to

xij = D j   for  j =1,...,m
i=1

n

å

xij
j=1

m

å = Ki yi   for  i =1,...,n

yi Î 0,1{ }   for  i =1,...,n,x ij³ 0
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Capacitated Plant Location Model

FIGURE 5-4
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Capacitated Plant Location Model

FIGURE 5-5

Copyright © 2016 Pearson Education, Inc. Copyright © 2016 Pearson Education, Inc. 5 – 18

Capacitated Plant Location Model

FIGURE 5-5
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Capacitated Plant Location Model

• Constraints

Copyright © 2016 Pearson Education, Inc. Copyright © 2016 Pearson Education, Inc. 5 – 20

Capacitated Plant Location Model

FIGURE 5-6
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Capacitated Plant Location Model

FIGURE 5-7
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Phase III: Gravity Location Models
xn, yn: coordinate location of either a market or supply source n

Fn: cost of shipping one unit for one mile between the facility and 
either market or supply source n

Dn: quantity to be shipped between facility and market or supply 
source n

(x, y) is the location selected for the facility, the distance dn between the 
facility at location (x, y) and the supply source or market n is given by

dn = x – xn( )2
+ y – yn( )2

Copyright © 2016 Pearson Education, Inc. Copyright © 2016 Pearson Education, Inc. 5 – 23

Gravity Location Model

TABLE 5-1

CoordinatesQuantity in 
Tons (Dn)

Transportation 
Cost $/Ton Mile (Fn)Sources/Markets ynxn

Supply sources
1,2007005000.90Buffalo

6002503000.95Memphis
8252257000.85St. Louis

Markets
5006002251.50Atlanta

1,2001,0501501.50Boston
3008002501.50Jacksonville
9759251751.50Philadelphia

1,0801,0003001.50New York

Total transportation cost TC = dnDn Fn
n=1

k

å
Copyright © 2016 Pearson Education, Inc. Copyright © 2016 Pearson Education, Inc. 5 – 24

Gravity Location Model

FIGURE 5-8
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Gravity Location Model

FIGURE 5-8
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Gravity Location Model
1. For each supply source or market n, evaluate dn
2. Obtain a new location (x’, y’) for the facility, where

¢x =

DnFn xn

dnn=1

k

å
DnFn

dnn=1

k

å
  and  ¢y =

Dn Fn yn

dnn=1

k

å
DnFn

dnn=1

k

å

3. If the new location (x’ , y’ ) is almost the same as
(x, y) stop. Otherwise, set (x, y) = (x’ , y’ ) and go to 
step 1

Copyright © 2016 Pearson Education, Inc. Copyright © 2016 Pearson Education, Inc. 5 – 27

Phase IV: Network Optimization 
Models

Monthly 
Fixed Cost 
(Thousand 

$) f

Monthly
Capacity 

(Thousand 
Units) K

Demand City 
Production and Transportation

Cost per Thousand Units (Thousand $)
Supply City PortlandOmahaDenverChicagoBostonAtlanta

7,650182,8001,1601,6309854001,675Baltimore

3,500241,2004951009701,9401,460Cheyenne

5,000278009505001,4502,4001,925Salt Lake 
City

4,100222,3216651,0455431,355380Memphis

2,200311,7973115087001,646922Wichita

117614810Monthly 
demand 
(thousand 
units) Dj

TABLE 5-2
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Network Optimization Models
• Allocating demand to production facilities

= number of factory locationsn
m

D j

Ki

cij

= number of markets or demand points
= annual demand from market j

= capacity of factory i

= cost of producing and shipping one unit from factory i to market j

xij = quantity shipped from 
factory i to market j

Min cij xij
j=1

m

å
i=1

n

å
subject to

xij = D j   for  j =1,..., m
i=1

n

å

xij
j=1

m

å £Ki   for  i =1,...,n
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Network Optimization Models

• Optimal demand allocation

PortlandOmahaDenverChicagoBostonAtlanta

280Baltimore TelecomOne

12010Memphis 

000Wichita

1100Salt LakeHighOptic

076Cheyenne

TABLE 5-3

Copyright © 2016 Pearson Education, Inc. Copyright © 2016 Pearson Education, Inc. 5 – 30

Capacitated Plant Location Model

• Merge the companies
• Solve using location-specific costs

yi = 1 if factory i is open, 0 otherwise
xij = quantity shipped from factory i to market j

Min fi yi +
i=1

n

å cij xij
j=1

m

å
i=1

n

å
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Capacitated Plant Location Model

FIGURE 5-9
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Capacitated Plant Location Model

FIGURE 5-10

Copyright © 2016 Pearson Education, Inc. Copyright © 2016 Pearson Education, Inc. 5 – 33

Capacitated Plant Location Model

FIGURE 5-10
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Capacitated Plant Location Model

FIGURE 5-11
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Capacitated Plant Location Model

FIGURE 5-12
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Capacitated Model With 
Single Sourcing

• Market supplied by only one factory
• Modify decision variables

yi = 1 if factory i is open, 0 otherwise
xij = 1 if market j is supplied by factory i, 0 otherwise

Min fi yi + D jcij xij
j=1

m

å
i=1

n

å
i=1

n

å
subject to

xij =1  for  j =1,..., m
i=1

n

å

Djxij £ Kiyi
j=1

m

å   for  i =1,...,n

xij, yi Î 0,1{ }
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Capacitated Model With 
Single Sourcing

• Optimal network configuration with single 
sourcing

PortlandOmahaDenverChicagoBostonAtlanta
Open/
Closed

000000ClosedBaltimore 

000000ClosedCheyenne

1106000OpenSalt Lake

0000810OpenMemphis 

0701400OpenWichita

TABLE 5-4
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Locating Plants and Warehouses 
Simultaneously

FIGURE 5-13

Copyright © 2016 Pearson Education, Inc. Copyright © 2016 Pearson Education, Inc. 5 – 39

Locating Plants and Warehouses 
Simultaneously

• Model inputs
m = number of markets or demand points 
n = number of potential factory locations
l = number of suppliers
t = number of potential warehouse locations 

Dj = annual demand from customer j 
Ki = potential capacity of factory at site i
Sh = supply capacity at supplier h 
We = potential warehouse capacity at site e
Fi = fixed cost of locating a plant at site i 
fe = fixed cost of locating a warehouse at site e

chi = cost of shipping one unit from supply source h to factory i 
cie = cost of producing and shipping one unit from factory i to warehouse e 
cej = cost of shipping one unit from warehouse e to customer j

Copyright © 2016 Pearson Education, Inc. Copyright © 2016 Pearson Education, Inc. 5 – 40

Locating Plants and Warehouses 
Simultaneously

• Goal is to identify plant and warehouse locations and 
quantities shipped that minimize the total fixed and 
variable costs

yi = 1 if factory is located at site i, 0 otherwise
ye = 1 if warehouse is located at site e, 0 otherwise
xej = quantity shipped from warehouse e to market j
xie = quantity shipped from factory at site i to warehouse e
xhi = quantity shipped from supplier h to factory at site i

Min Fiyi + feye + chixhi

i=1

n

å + ciexie +
e=1

t

å
i=1

n

å cejxej
j=1

m

å
e=1

t

å
h=1

l

å
e=1

t

å
i=1

n

å
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Locating Plants and Warehouses 
Simultaneously

subject to

xhi £ Sh   for  h =1,...,l
i=1

n

å

xhi – xie
e=1

t

å ³ 0  for  i =1,...,n
h=1

l

å

xie £ Ki yi   for  i =1,...,n
e=1

t

å

xie – xej
j=1

m

å ³ 0  for  e =1,...,t
i=1

n

å

xej £We ye   for  e =1,...,t
j=1

m

å

xej = D j   for  j =1,...,m
e=1

t

å

yi, ye Î 0,1{ },xej,xie,xhi ³ 0
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Accounting for Taxes, Tariffs, and 
Customer Requirements

• A supply chain network should maximize profits after 
tariffs and taxes while meeting customer service 
requirements

• Modified objective and constraint

Max rj xij – Fi yi – cij xij
j=1

m

å
i=1

n

å
i=1

n

å
i=1

n

å
j=1

m

å

xij £ D j   for  j =1,...,m
i=1

n

å
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Making Network Design Decisions 
In Practice

• Do not underestimate the life span of 
facilities

• Do not gloss over the cultural implications
• Do not ignore quality-of-life issues
• Focus on tariffs and tax incentives when 

locating facilities
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Summary of Learning Objectives

1. Understand the role of network design in 
a supply chain

2. Identify factors influencing supply chain 
network design decisions

3. Develop a framework for making network 
design decisions

4. Use optimization for facility location and 
capacity allocation decisions



 












