
LEARNING OBJECTIVES

After studying this chapter, you should be able to:

1  Discuss the factors that affect supply chain design and 
facility location decisions.

2  List and describe the phases in the supply chain 
design and location decision-making process.

 Describe and compare the analytical methods 
managers use to evaluate locations.

 Identify the effect of sustainability and ethics on the 
location decisions of firms and supply chains.

 Identify the factors that can influence the choice of 
global locations.
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OPERATIONS PROFILE: Mexico, The 
Next Great Automaker

Most people do not think of Mexico as a region known for auto manufacturing. Yet, since the early 

2000s, the country on America’s southern border has steadily become one of the world’s most attrac-

tive places for automakers to locate their factories. Because of Mexico’s pursuit of free trade agree-

ments, it is an ideal export base for automakers from Europe, China, Japan, and the United States. 

More than 80% of the cars built in Mexico are exported to other countries, about two thirds of them 

to the United States. “I can export duty free to North America, South America, Europe and Japan,” 

says Volkswagen of Mexico’s (subsidiary of Volkswagen AG, Wolfsburg, Germany) Vice President of 

Corporate Affairs Thomas Karig. “There’s not another country in the world where you can do that.”

Nissan (Nissan Motor Company Ltd, Yokohama, Japan), Mercedes-Benz (Stuttgart, Baden-

Württemberg, Germany), and BMW (Bayerische Motoren Werke AG, Munich, Germany) have 

plans to manufacture cars in Mexico, as has Hyundai-Kia (Hyundai Motor Company, Seoul, South 

Korea). Audi (Audi AG, Ingolstadt, Germany) has recently constructed a US$1.3 billion factory that 

builds luxury SUVs in Mexico. In 2016, Mexico was the world’s eighth-largest auto producer, on 

pace to surpass Brazil. By 2020, Mexico should be sixth behind China, the United States, Japan, 

India, and Germany, with an annual production of 4.7 million vehicles. Mexico’s gain further 

benefits the United States because Mexican factories use four times as many American-made 

components as Chinese factories do.

Locating a plant in Mexico offers four key advantages. First, China’s manufacturing wages have 

increased significantly since 2000 and are now up to 30% higher than in Mexico. This makes 

China less competitive and Mexico’s wages more attractive to auto companies. Second, the North 

American Free Trade Agreement (NAFTA) benefited Mexican businesses by allowing them to 

implement free trade agreements with more than 40 countries, which is greater than the United 

States and China combined. Third, Mexican manufacturing businesses pay far less for natural 

gas than do Chinese manufacturers because natural gas prices in Mexico are tied to U.S. prices. 

Finally, Mexican businesses can take advantage of industry clusters of auto parts manufacturers 

that have flocked to the country over the past several years, allowing them to take advantage of 

reduced transportation costs.

In Aguascalientes, a city located some 500 kilometers northwest of Mexico City, in North Central 

Mexico, a progressive governor and local mayor courted foreign auto manufacturers. They 

CHAPTER OUTLINE

Operations Profile: Mexico, The 
Next Great Automaker

8.1 Supply Chain Design and 
Facility Location Decisions

+ Factors That Affect Supply Chain 
and Location Decisions

+ Competitive Strategies That Affect 
Supply Chain and Location Decisions

+ Why Supply Chain and Location 
Decisions Sometimes Backfire

8.2 Phases in the Supply Chain Design 
and Location Decision-Making Process

+ Phase I: Design the Supply Chain

+ Phase II: Determine the Configuration 
of Regional Facilities

+ Phase III: Select Potential Sites 
for Locating Facilities

+ Phase IV: Choose Locations

8.3 Analytical Methods for 
Evaluating Locations

+ The Factor Rating Method

+ Breakeven Analysis

+ The Center-of-Gravity Method

+ The Transportation Method

+ The GIS (Geographic Information 
System) Method

Consider This 8.1: GIS and Location Decisions

8.4 Ethical and Sustainability Issues

8.5 Global Location Planning

+ Chapter Summary

+ Key Terms

+ Discussion and Review Questions

+ Solved Problems

+ Problems

+ Case Study 8.1 Countering the Counterfeiters

+	 Video Case

+ Critical Thinking Exercises

Bloomberg/Bloomberg/Getty Images

Cop
yri

gh
t P

roo
f - 

Do n
ot 

co
py

, p
os

t, o
r d

ist
rib

ute
 

Copyright ©2018 by SAGE Publishing, Inc. 
This work may not be reproduced or distributed in any form or by any means without express written permission of the publisher. 



270 PART II  STRATEGIC DECISIONS

attracted Nissan, which built a massive 21-million-square-foot factory. In 2012, the governor helped set up an arrange-

ment in which the government sold the land, just 4 miles from another Nissan factory, to the Japanese carmaker at an 

attractive price. Nineteen months later, the US$2 billion plant, one of the largest industrial investments ever made in 

Mexico, was up and almost running, which was a record for Nissan. Production began in late 2013 and quickly ramped up 

to full capacity of 175,000 vehicles a year, operating 23 hours a day, 6 days a week. Approximately 3,000 jobs were cre-

ated, and another 9,000 at supplier companies. Across the street, connected by a newly built bridge, is a logistics center 

where railcars are standing by to transport vehicles to the United States and Brazil. In addition to these primary markets, 

Nissan ships to 50 countries from Mexico. Between the two plants in Aguascalientes, Nissan produces one vehicle every 

38 seconds, which is on par with its flagship plant in Kyushu, Japan.1

Aguascalientes is a success story in supply chain management and plant location planning, which are the topics of this 

chapter. We discuss these ideas by first addressing the nature of supply chain design and facility location decisions. We 

then examine the design and location process—that is, the steps by which organizations intentionally develop with supply 

chain partner networks and make critical facility location decisions. Finally, we consider the wide variety of methods that 

organizations use to locate plants and evaluate various location options. Our goal is to offer a chapter that clearly demon-

strates why location planning is critical and takes us on a journey through the ways in which firms identify facility location.

8.1 Supply Chain Design  
and Facility Location Decisions
Managing supply chains is more than the efficient movement of goods. Decisions have to be made 
about (a) what and how much of a product to produce at each stage of the supply chain process; 
(b) the amount of inventory to be held at each stage; (c) how and what type of information should be 
shared among supply chain partners; and (d) where plants and distribution centers should be located, 
what manufacturing processes should be performed at each facility, what the capacity of the facilities 
should be, what markets should each facility serve, and which supply sources should provide raw 
materials to each facility.2

All of these supply chain design decisions are interrelated, and each has an impact on the overall 
performance of the supply chain in terms of its cost and on responsiveness in terms of its ability to 
meet customer demand on time and react purposefully to changes in the marketplace. For exam-
ple, Amazon.com (aka Amazon, Seattle, WA) found that it could not operate efficiently by using a 
single Seattle-area warehouse to supply books and other products throughout the United States. To 
improve its shipping times, the company had to add additional warehouses in other parts of the coun-
try. Similarly, in 1988, Toyota (Toyota Motor Corporation, Toyota City, Japan) opened its first U.S. 
assembly plant in Lexington, Kentucky. The location has been a good one. The plant has been more 
cost-efficient than many older, union-staffed American car manufacturing facilities.

The decisions about transportation, inventory, and information sharing can be changed fairly eas-
ily depending on changes in the supply chain, customer demand, and the marketplace. For example, 
it is easy for a firm to change how it transports products. Instead of trucking them, it might opt to 
send them by rail. Nevertheless, the decisions made about where to locate facilities cannot be changed 
easily. These choices have a long-term effect. Relocating a multibillion-dollar automotive assembly 
plant in Mexico as a result of fluctuations in demand, transportation costs, raw material prices, or an 
unstable political environment is much harder to do.

Decisions about distribution centers and warehouses in the supply chain, many of which are 
equipped with costly and sophisticated state-of-the art materials handling equipment, can be difficult 
to undo as well. Once these facilities are established, they can’t be easily relocated. Yet, if the locations 
of the facilities are suboptimal, the result will be higher costs throughout the lifetime of these facilities.3

Factors That Affect Supply Chain and Location Decisions
Many factors that influence supply chain design and location decisions are environmental; that is, they 
are conditions over which a firm has no control. In addition, technological factors, such as the nature 
and availability of production technologies, are also critical. In fact, flexibility, economies of scale, 
and fixed costs associated with production technologies along with product requirements in different 
markets influence the choice of whether a company needs to locate a few large facilities or several 
small local facilities. In the soft drinks industry, for example, companies such as Pepsi (PepsiCo Inc., 
Purchase, NY) and Coca Cola (The Coca-Cola Company, Atlanta, GA) have many bottling plants all 
over the world. The availability of natural resources, skilled labor, capital, and information resources 

Discuss the factors 
that affect supply 
chain design and 
facility location 
decisions.
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271 Chapter 8  Supply Chain Design and Location Planning

also have an effect on location decisions. Wine-makers locate in regions such as 
Napa Valley in California, New South Wales in Australia, and Bordeaux in France 
because of their ideal soil conditions and climates.

Commerce restrictions and conditions such as taxes, tariffs, and quotas are 
also factors. For example, Boeing’s (The Boeing Company, Chicago, IL) decision to 
locate a new factory in North Charleston, South Carolina, to assemble the 787 air-
craft was influenced by the tax incentives offered and right-to-work laws (allowing 
nonunion labor) in that state. Similarly, trade agreements such as NAFTA, General 
Agreement on Tariffs and Trade (GATT), and the establishment of the European 
Union have reduced or eliminated tariffs and quotas, making it attractive to com-
panies to locate abroad.

Political factors include the political stability of a country, the existence of 
well-established legal systems, rules of commerce, corporate ownership, and the 
transfer of earnings, which are critical to global supply chain decisions. The lack 
of a legal system that enforces copyrights and patents has prevented many inter-
national firms from entering the Chinese market. Critics have charged that the Chinese government 
has been slow to uphold international copyright agreements.4 Likewise, Venezuela’s 2010 decision to 
nationalize the facilities of U.S.-based Owens-Illinois Inc. (Perrysburg, OH), which describes itself as 
the world’s largest glass container maker, was just one in a long string of government seizures of private 
commercial property, ranging from gold mines, to banks, to power companies.5

The infrastructure of different countries, the competition, target market customer preferences, and 
logistics and facility costs are also important in supply chain design decisions. To provide easy access 
to customers in the target market, many service businesses such as banks and logistics companies oper-
ate and maintain several sites. In addition to its super hub and headquarters in Memphis, Tennessee, 
the FedEx Corporation has a national hub in Indianapolis and several regional hubs throughout the 
United States. The company’s hub in Indianapolis’s airport alone helps FedEx connect with customers 
in more than 220 countries and territories on six continents. The number of locations a firm needs and 
their sizes depend on the target markets.

Competitive Strategies That Affect  
Supply Chain and Location Decisions
How a company designs its supply chain and where it locates its facilities will depend on the factors 
we just described as well as a firm’s particular competitive strategy. Let’s look at some of these strat-
egies next.

STRATEGY: LOWER THE FIRM’S COSTS
Businesses across the globe were hit hard by the financial and economic turmoil that began in 2008. 
In the years that followed, companies and their suppliers were under intense cost pressures to reeval-
uate low-cost sourcing and manufacturing strategies. One key part of these strategies is facilities man-
agement—that is, selecting the best locations and planning for the optimal manufacturing or service 
capacity for the facilities. For example, lower labor costs are the main reason that companies like 
General Motors (General Motors Company, Detroit, MI), General Electric (aka GE, Fairfield, CT), and 
Motorola (Motorola Solutions, Inc., Schaumburg, IL) have facilities in China and India. Credit card 
companies routinely operate call centers from sites in India or the Philippines. Similarly, more than 
3,000 companies, including large multinational firms such as Toyota (already introduced), Panasonic 
(Panasonic Corporation, Osaka, Japan), Hitachi (Hitachi, Ltd., Tokyo, Japan), and Zenith Electronics 
(division of LG Electronics, Seoul, South Korea) operate manufacturing plants along the U.S.–Mexican 
border to take advantage of the low Mexican wages there. More than a million workers are employed 
in these plants.

STRATEGY: GROW THE FIRM’S BUSINESS
Firms that focus on market growth often locate their facilities in reasonable proximity to the new 
market that they are planning to enter. Mexico, for example, is a key location for spring boarding 
Nissan’s market growth in the Americas. Consequently, as mentioned earlier, in addition to its new 
plant in Brazil, Nissan has built a US$2 billion manufacturing complex in Mexico.6 Likewise, because 
the United States is the world’s largest luxury car market, BMW, Mercedes-Benz, Lexus (division 
of Toyota Motor Corporation, Nagoya, Japan), and Acura (division of Honda Motor Co., Tokyo, 
Japan) have all built plants in North America to enhance their local market opportunities. Service 
 industries, including banks, fast food chains such as Taco Bell (subsidiary of Yum! Brands, Inc., Irvine, 

Why Supply Chain Design 
and Location Planning 
Matter

Deciding where a company’s facilities 
are located and how its supply chain is 
designed has a huge impact on revenues, 
costs, and operations. These decisions 
also determine the ability of a company to 
meet sustainability goals such as protecting 
natural resources and reducing carbon 
emissions.
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272 PART II  STRATEGIC DECISIONS

CA) and McDonald’s (Oak Brook, IL), retail 
stores, and supermarkets are locating abroad for 
the same reason. McDonald’s, by establishing its 
first restaurant in Russia in January 1990 and 
subsequently expanding to more than 60 Russian 
cities, was able to set up its restaurants in many 
of the top locations in that country. Starbucks 
(Starbucks Corporation, Seattle, WA), on the 
other hand, only entered the country in 2007, 
which has made the company’s search for prime 
locations more complicated. In addition, many 
companies have been able to extend the life cycles 
of their mature products by offering them in for-
eign countries. For example, the Suzuki Cultus 
(Suzuki Motor Corporation, Hamamatsu, Japan), 
originally manufactured and sold in Western 
countries in 1983, is still being manufactured in 
Pakistan and enjoys strong sales throughout the 
Far East.

STRATEGY: ACCESS NEW SOURCES OF MATERIALS AND RESOURCES
Depleted raw materials or natural resources sometimes force organizations to relocate. Mining, 
petroleum, fishing, and logging businesses are often forced to relocate to tap into new supplies of 
resources. Shortages of iron ore and coking coal in China and elsewhere have forced many steel 
companies to prospect for new locations worldwide that have rich iron-ore deposits. For example, 
the world’s largest steel producer ArcelorMittal, S.A. (Luxembourg City, Luxembourg) and South 
Korea’s POSCO (Seoul, South Korea) are spending US$32 billion to build steel mills in eastern 
India. The Australian mining company Fortescue Metals Group Ltd (East Perth, Western Australia) 
is also exploiting China’s depleted resources and need for steel by exploring for iron ore in western 
Australia.7

STRATEGY: ACCESS TALENT IN ORDER TO  
DEVELOP INNOVATIVE PRODUCTS
Location is critical for companies whose operations strategies depend on innovation. There are inno-
vation hubs all around the world for various industries. These innovation hubs are social communities 
or research centers that provide subject-matter expertise on technology trends, knowledge manage-
ment, and industry-specific insights. Israel, Sweden, and Finland attract firms engaged in wireless 
communications. The United States is an innovation hub for firms in the pharmaceutical industry. 
Research Triangle Park, an area in North Carolina, serves as a secondary location for dozens of the 
world’s top computer and technology firms, including BASF SE (Ludwigshafen, Germany), DuPont 
(E. I. du Pont de Nemours and Company, Wilmington, DE), IBM (International Business Machines 
Corporation, Armonk, NY), United Therapeutics (Silver Spring, MD), and Cisco (Cisco Systems, Inc., 
San Jose, CA). Similarly, there are concentrations of software developers in places such as California’s 
Silicon Valley, Boston, and the Indian city of Bangalore. This phenomenon is called clustering, and 
it often occurs when there is a concentration of critical resources in a particular region. All of these 
firms are located where there is a large talent pool of scientists and engineers and strong links between 
universities and industry.8 These organizations reason that it is often easier to bring facilities to the 
talent rather than trying to lure talent to remote facility locations.

TAKE ADVANTAGE OF FAVORABLE FINANCIAL,  
LEGAL, AND REGULATORY ENVIRONMENTS
Firms often relocate to take advantage of the financial incentives offered by governments. Indiana and 
Louisiana have attracted companies from neighboring states with more restrictive labor laws. Many 
American companies have moved their headquarters abroad to escape property and corporate income 
taxes and to take advantage of tax rebates and lower tax rates offered to these companies by foreign 
governments. For example, several American companies, including pharmaceutical firms Pfizer, Inc. 
(New York, NY), and Actavis Generics (Dublin, Ireland, and Parsippany-Troy Hills, NJ), have set 
up locations in Ireland to take advantage of more favorable tax rates. U.S. stem cell companies are 
establishing their operations in Asia because of the willingness of the governments in Asian countries 
to invest in stem cell research and the fewer regulatory requirements there.9

In 1990, McDonald’s opened 
its first restaurant in Russia 
in Moscow’s Pushkin Square.  
The store serves more than 
30,000 customers a day, 
and is as busy as it was 
on opening day.  With the 
exception of cabbage pie 
among other traditional 
Russian food items, the menu 
is essentially the same as in 
the United States.
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Clustering: a 
phenomenon where 
several companies in 
the same industry are 
located in the same 
area because of a 
concentration of critical 
resources in a particular 
region
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273 Chapter 8  Supply Chain Design and Location Planning

Why Supply Chain and Location  
Decisions Sometimes Backfire
Some companies such as McDonald’s and Wal-
Mart (Wal-Mart Stores Inc., Bentonville, AR) have 
enjoyed remarkable long-term success operating 
across the United States and around the world. 
Other companies have been less successful. Let’s 
look at some drawbacks associated with supply 
chain design and location decisions, particularly 
when they involve operations in foreign countries.

CULTURAL ISSUES
Companies with locations in other countries must 
learn to do business in an environment with a dif-
ferent culture and with different laws. To be suc-
cessful, a firm’s managers need to be fluent in the 
country’s language to supervise the workers and 
relate to customers and other businesspeople in 
the country. It is also critical to understand the religious and cultural practices in overseas locations. In 
2004, McDonald’s offended Muslims and tarnished its reputation when it printed the Saudi Arabian 
flag on several takeout containers. The flag contains a verse from the Koran, which according to 
Islamic religion, should never be placed on objects meant to be thrown away.

Companies have to deal with gender differences in labor practices and in promoting products 
that can be sold to consumers. For example, in many African nations, women are limited in the types 
of work they can perform. Thus, hiring women for some factory jobs is inappropriate. Finally, it is 
critical to recognize that not every product will appeal to consumers in other cultures. For example, 
P&G (Procter & Gamble Co., Cincinnati, OH) would be unable to sell disposable razors to women 
in a culture in which women do not normally shave their legs.10

PRODUCT QUALITY AND SAFETY PROBLEMS
Quality and safety problems can occur when companies outsource their manufacturing operations to 
firms abroad. A 2015 exposé by CBS’s 60 Minutes (New York, NY) on regulatory standards violations 
prompted the decision by Lumber Liquidators, Inc. (Toano, VA), to stop selling laminate flooring 
made in China. Unfortunately, many quality and safety issues are not uncovered until the products 
reach the hands of consumers.

Often workers in low-cost manufacturing countries lack adequate supervision and the training 
they need to produce safe, high-quality products. Moreover, these production workers are often under 
pressure to meet stringent output and time deadlines, which can lead to lower quality products. In 
addition, in several developing countries, different cultural attitudes regarding the importance of hard 
work can result in lower productivity and quality.11

TRANSPORTATION ISSUES
Companies that have operations in overseas locations have experienced logistical and transportation 
problems such as congestion in ports, dock strikes, theft, risk of piracy, and security risks from ter-
rorism. If goods produced in an overseas location are to be transported to other countries, then the 
extended distances and potential transportation disruptions can lead to higher costs that can negate 
any savings in labor and material costs.

CURRENCY AND EXCHANGE RATE RISKS
The global economic and financial turmoil that we have witnessed in recent years has exposed the cur-
rencies of many struggling countries to the risk of devaluation—a reduction in the value of their cur-
rencies. China, for example, has taken significant steps to prop up the value of its currency, the yuan, 
to prevent capital from leaving the country for other currencies like the U.S. dollar or euro. For global 
corporations with facilities in a foreign country, the devaluation of that country’s currency frequently 
results in lower revenues and profits in there. This is because in competitive markets, these companies 
usually cannot increase their prices beyond a point to cover the losses from the lower exchange rate 
that resulted from the devaluation. Furthermore, a country whose currency has been devalued typi-
cally experiences other economic problems such as inflation, unstable financial markets, and possibly 
a recession. The inability to plan for such financial problems can have a negative impact on the firm’s 

In an increasingly global 
marketplace, it is important 
for organizations to 
understand the cultures 
of their business partners 
and international divisions 
to effectively communicate 
goals, priorities, and 
challenges.
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274 PART II  STRATEGIC DECISIONS

bottom line. For example, after the latest in a series of devaluations of the Venezuelan bolívar, Pepsi 
announced a loss of US$126 million for 2014 and took even larger losses the next year. Coca-Cola lost 
more than US$660 million during that same period from its operations in Venezuela, and a group of 
airlines said last year that the government owes them a combined US$4 billion.12

IMPORT/EXPORT RESTRICTIONS
Companies operating in foreign locations often face import and export restrictions, many of which 
can be stringent. For example, the United States has restricted the amount of steel and lumber that 
can be imported. The restrictions are intended to prevent foreign producers from dumping low-cost 
lumber and steel in the United States to drive domestic producers out of the market. Similarly, manu-
facturers in Brazil continue working to protect their markets by lobbying the government to impose 
tariffs on numerous imported products, including shoes, chemicals, textiles, and cars. In addition, 
some countries place restrictions on the transfer of earnings that companies can export out of the 
country or the amount they can deposit in foreign banks. Also, many countries such as China, Mexico, 
the Philippines, and Thailand severely restrict the foreign ownership of firms within their countries. 
For example, foreign companies that wish to locate their operations in China have to partner with a 
local Chinese firm.

THE POTENTIAL LOSS OF PROPRIETARY TECHNOLOGY
When a company considers locating in a foreign market, the firm must evaluate the country’s legal 
climate—especially to determine whether proprietary patents and technologies are legally protected 
there. According to the 2015 International Property Rights Index (IPRI), Venezuela, Haiti, Angola, 
Bangladesh, and Myanmar are the five worst countries in the protection of private and intellectual 
property rights.13 Although laws in China protecting intellectual property rights have been in place 
since 1979, violations of these rights are still prevalent, particularly in the automotive and electronic 
industries.14 For example, Volkswagen assembles its autos in China under a joint-venture contract 
with its Chinese partner, the FAW Group Corporation (aka FAW, Changchun, Jilin, P.R. China). In 
2012, Volkswagen’s executives accused FAW of stealing the designs for an automatic transmission. 
Previously FAW had stolen Volkswagen’s blueprints for a new engine and had built a new factory to 
produce it. Unfortunately, Volkswagen could do little besides formally protest these thefts. Because 
China is one of the company’s biggest foreign markets, the German automaker is in the awkward 
position of trying to protect its patents while avoiding offending its Chinese hosts and maintaining its 
sales in the country.15

8.2 Phases in the Supply Chain  
Design and Location Decision-Making Process
Several design models, including sophisticated mathematical optimization models, are often used to 
determine the best possible network of facilities. The transportation model is one such technique, 
which will be discussed in Section 8.3. First, however, let’s look at the four decision-making phases 
related to designing a supply chain and locating facilities. Notice how many of the factors that we 
have discussed feed into the decisions that need to be made in each phase.

Phase I: Design the Supply Chain
In this phase, the firm outlines the basic design of the supply chain. The design chosen will reflect the 
number of stages in the supply chain, the activities that will be performed at each stage, and whether 
these activities will be performed in-house or outsourced. The first input to supply chain design is 
the firm’s competitive strategy because the supply chain should be arranged to satisfy the needs of 
customers. The second input is the forecast of the potential global competition that is likely to exist in 
each of the firm’s markets and whether this competition will be from local or global companies. Third, 
the company should identify any internal constraints on its available capital and determine whether 
the firm’s future growth can be accomplished with its existing facilities, by building new facilities, or 
through partnering with a member of the supply chain. With the help of these inputs, the company 
can determine the design of the supply chain.

Phase II: Determine the Configuration of Regional Facilities
In this phase, expected demand by country, the volume of the demand, and customer requirements 
are analyzed. If the customer requirements are fairly homogeneous in that they do not change from 

List and describe the 
phases in the supply 
chain design and 
location decision-
making process.
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275 Chapter 8  Supply Chain Design and Location Planning

region to region, then locating a few large consolidated facilities would be satisfactory. On the other 
hand, if customer requirements vary, the firm would need several smaller localized facilities. Another 
factor that influences the location and size of facilities is whether existing production technologies can 
reduce costs through economies of scale. Firms in the semiconductor industry, for example, require 
just a few high-capacity locations to achieve cost reduction through economies of scale. As we have 
explained, tax incentives, tariffs, exchange rates, and import and export restrictions also influence the 
choice of regional locations for the firm’s supply chain. In general, regions that are politically stable 
and have favorable taxes and exchange rates are better locations than those that may include political 
instability or other factors that can negatively affect operations. In addition, factors such as the com-
petitiveness of markets, the potential total logistics costs, and expected time to respond to the require-
ments of each market should be considered in deciding the location of regional facilities. The overall 
objective of this phase is to determine the number of facilities needed for the supply chain, the regions 
where they will be located, and the role each facility will play in meeting the market requirements.

Phase III: Select Potential Sites for Locating Facilities
Once the firm decides on the regions where facilities would be located, it must then identify 
potential sites within each region for setting up these facilities. The main factors to be considered 
at this stage are the availability of the necessary infrastructure, including suppliers, transportation 
services, utilities, availability of skilled workers, and community attitude toward the location of 
the industry facility.

Phase IV: Choose Locations
In this phase of the decision process, the firm selects the exact sites for locating the various facilities 
in the supply chain. The objective in Phase IV is to come up with a final supply chain design that will 
maximize the profits for the company, given its labor and logistics costs, taxes and tariffs, and other 
site specific costs for each location in the supply chain.

Many factors, which vary from industry to industry, affect location decisions. For example, when 
deciding where to locate a manufacturing facility, its proximity to raw materials and the availability 
of labor and low labor costs are clearly important. Health-care and emergency facilities such as fire 
stations and paramedic units must be located near population centers. By contrast, issues such as 
pollution and public safety generally force companies to locate chemical plants and nuclear power 
stations far away from residential areas. Locations decisions are sequential and made in three stages, 
which we describe next. Various factors in each stage need to be considered. These critical success 
factors are listed in Table 8.1.

STAGE 1: SELECT THE COUNTRY
The choice of a country generally depends on economic and market conditions and the legal sys-
tem. For example, after nearly 20 years of negotiations with the Chinese central government and 
at a final cost of US$5.5 billion, The Walt Disney Company (aka Disney, Burbank, CA) has opened 
a Disneyland-style theme park in Shanghai. Despite significant governmental restrictions, Disney’s 
choice of China as its next global location was 
motivated by that nation’s huge market—1.3 bil-
lion potential customers.16

STAGE 2: SELECT THE REGION
After selecting the country, the firm must decide 
which specific geographic region is most condu-
cive for locating the manufacturing or service 
facilities. The decision is based on the availabil-
ity of skilled labor, transportation networks, 
tax incentives, and demographics. For example, 
Disney’s Shanghai theme park encompasses more 
than 1,700 acres—as large as the company’s park 
in Florida. Disney picked Shanghai largely because 
of its transportation network and the relatively 
higher discretionary income of its residents. In the 
absence of a strong transportation network, the 
logistical challenges of accommodating and cater-
ing to visitors at a huge resort can be enormous. 

Hospitals need to be located 
in populous areas, like 
Johns Hopkins Hospital 
in Baltimore, MD, to be 
accessible to most people.

©iStockphoto.com/Delmas Lehman
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Another reason that the company chose Shanghai is that about 330 million potential customers live 
within three hours of the site, which is located between the city’s airport and downtown.17

STAGE 3: SELECT THE SITE
Next the company must choose the specific site to locate the facilities. Factors that can affect this 
decision include construction and land costs, zoning and environmental restrictions, space to expand 
the facility (if desired), and proximity to supporting industries. The location decisions for service 
and retail firms are influenced by factors that are somewhat different from manufacturing firms. 
Minimizing costs is a major objective for manufacturing firms. Instead, service companies generally 
look for locations that will have a big impact on their volumes sold, or revenues.

In general, for the service sector, the critical success factors in locating facilities are the proximity 
of competitors, convenient access for customers, traffic volumes and patterns, parking availability, 
and, demographics such as the age and income levels of customers, as well as the size of the popu-
lation. One reason that doctor’s offices and hospitals are often located near one another is for the 
convenience of patients who have been referred from one to the other. For service firms such as banks, 
customer safety, and security are also important on the decisions about branch location. On the other 
hand, for many retail businesses such as department stores, fast-food restaurants, automobile dealers, 
and gas stations, traffic volumes are the predominant success factors. In addition, decisions about 
location vary depending on the type of service firm. For example, although it’s important for hospitals 
and supermarkets to be near their customers, this criterion is not important for service firms such as 
call centers, catalog companies, e-tailors, and other online businesses.

Figure 8.1 shows the three-stage, decision-making process for locating an Alcon, Inc. (Fort Worth, TX, 
and Hünenberg, Switzerland) facility. Alcon sells a wide range of surgical, pharmaceutical, and vision-care 
products in more than 180 countries. One of Alcon’s manufacturing facilities is located in Brazil. Alcon 

TABLE 8.1: Critical Success Factors at the Location Decision Stages

LOCATION DECISION CRITICAL SUCCESS FACTORS

Country  • Labor climate
 • Transportation costs
 • Markets and customer proximity
 • Proximity to suppliers and resources
 • Competitors’ locations
 • Sustainability factors (environmental quality and labor laws and regulations.)
 • Political environment and the stability of the government
 • Tax laws and structure
 • Cultural and social factors such as language differences, norms and customs, religious holidays, customer attitudes 

and characteristics, and the standard of living
 • Economic factors such as the stability of a nation’s currency, its exchange rates, interest rates, inflation rate, and 

employment level
 • Other factors such as utility costs, water and power supplies, infrastructure, and telecommunications 

Region  • Proximity to markets
 • Proximity to raw materials
 • Availability and cost of utilities
 • Labor availability, costs, and degree of unionization
 • Taxes and incentives
 • Environmental laws and regulations
 • Attractiveness of the community such as the quality of life, availability of housing and recreational facilities, schools
 • Transportation networks available such as rail, truck, water, pipeline
 • Other factors: climate, company preferences and desires, and regional and local governmental policies and attitudes

Site  • Size of site
 • Space to expand
 • Construction and land costs
 • Zoning and environmental restrictions
 • Transportation infrastructure, such as airports, ports, and highways
 • Proximity to customers and other supporting industries
 • Visibility and traffic patterns
 • Customer safety
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chose the Brazilian location because it foresaw the country’s potential as an emerging economy. Alcon’s 
decision to locate the manufacturing facilities in the state and city of Sao Paulo was further motivated 
by the availability of skilled labor, market size, regional governmental support, and tax incentives. The 
company chose the particular site because the firm needed to build a facility large enough to include sales 
and marketing offices, a state-of-the-art manufacturing plant, and a distribution center. Approximately 
400 Alcon employees work in the 6,000-square-foot facility. Note that companies seldom find an ideal 
location. Typically, they find several satisfactory or acceptable locations to choose from.

8.3 Analytical Methods for Evaluating Locations
Decision-making tools can be used to select the best possible location. The most popular and com-
monly used ones are:

	• Factor rating method
	• Breakeven analysis
	• Center-of-gravity method
	• Geographic information system (GIS) method

In this section, we look at each of these methods. Another method, the transportation method, which 
is a more advanced quantitative technique, is presented in Module B.

The Factor Rating Method
In this method, the various location alternatives are evaluated by rating the relevant factors. To use 
this method, you would take the following steps:

1. Identify and list the most relevant factors in the location decision.
2. Rate the importance of each factor on a scale of 1 to 5 (with 1 being low and 5 being high).
3. For each factor, rate each location on a scale of 1 to 10 (with 1 for very low and 10 for 

very high).
4. For each factor and each location, compute a score by multiplying the factor rating and the 

location rating.
5. Compute a total score for each location by summing up the scores calculated in the previous 

step.
6. Select the site that has the maximum total score.

EXAMPLE 8.1: For its first overseas expansion, Harry Potter Magic Kingdom, a fictional British chain 
of family-oriented theme parks, is evaluating two alternative locations: Chennai, India, and Shanghai, 
China. Table 8.2 shows the relevant factors and their importance, a rating for each factor for each poten-
tial location. Using the factor rating method, we can determine the most suitable location for the theme 
park.

The total factor rating score for the Shanghai location is higher than that of Chennai. Hence, the 
Shanghai location is the preferred choice. Nevertheless, this decision should also take into account other 
relevant information, particularly a cost–volume analysis, often referred to as breakeven analysis, dis-
cussed next.

FIGURE 8.1: Stages in the Location Decision for an Alcon Facility

Factor rating  
method: the process 
of evaluating the various 
location alternatives by 
rating relevant factors

Describe and compare 
the analytical methods 
managers use to 
evaluate locations.

8.3

Whiteboard  
Example Video:  
Example 8.1
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Breakeven Analysis
When comparing several potential locations, if we assume that the revenue per unit is the same regard-
less of where the goods are produced, then the total revenues can be eliminated from consideration and 
the potential locations can be compared on the basis of their total costs. By performing a breakeven 
analysis, we can find the location that has lowest total cost for a given volume range.18

To conduct a breakeven analysis by location, take the following steps:

1. For each location, determine its fixed costs and variable cost per unit. Fixed costs are the 
portion of total costs that remain constant regardless of the volume produced or output level. 
Variable costs are the portion of total costs that varies directly with the output level.

2. On a graph, plot the total costs (fixed costs + variable costs) for each location against a range of 
annual production volumes. Plot the total costs on the vertical axis and the annual production 
volume on the horizontal axis.

3. Choose the location that has the lowest total costs for the expected production volume.

EXAMPLE 8.2: Tipton Metals, a mythical manufacturer of metal castings, needs an additional plant to 
expand its capacity. The company’s managers have identified three potential locations: Sandusky, Ohio; 
Erie, Pennsylvania; and Pittsburgh, Pennsylvania. All three locations will generate the same revenue 
per unit of the product produced but have different cost structures as Table 8.3 shows. Given this cost 
 information:

1. Determine the most economical location for an expected annual volume of production of 3,000 
units.

2. Determine the breakeven volumes for the locations and the range of annual volumes of production 
at which each of three locations would become most economical.

TABLE 8.2: Analyzing Locations: An Example of the Factor Rating Method

FACTORS

FACTOR RATINGS 
(IMPORTANCE) 

(1–5)

RATING FOR 
CHENNAI 

(1–10)

RATING FOR 
SHANGHAI 

(1–10)

SCORE FOR 
CHENNAI 
LOCATION

SCORE FOR 
SHANGHAI 
LOCATION

Tax Incentives 4 7 5 4 × 7 = 28 4 × 5 = 20

Availability of Labor 5 3 3 5 × 3 = 15 5 × 3 = 15

Proximity to Customers 3 6 5 3 × 6 = 18 3 × 5 = 15

Per Capita Income 5 3 4 5 × 3 = 15 5 × 4 = 20

Transportation Network 
Availability

3 4 3 3 × 4 = 12 3 × 3 = 9

Community Attitude 5 4 5 5 × 4 = 20 5 × 5 = 25

Quality of Educational 
System

4 1 6 4 × 1 = 4 4 × 6 = 24

Provision for Site 
Expansion

2 10 6 2 × 10 = 20 2 × 6 = 12

Proximity to Supporting 
Industries 

2 7 9 2 × 7 = 14 2 × 9 = 18

Utilities Availability 3 5 8 3 × 5 = 15 3 × 8 =24

TOTAL SCORE 161 182

Breakeven analysis: 
a technique that is 
used to determine the 
production quantity at 
which total revenues 
are equal to total costs 
and net profits are 
equal to zero
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TABLE 8.3: Cost Structures for Three Locations

LOCATION
FIXED COSTS  

(IN U.S. DOLLARS)
VARIABLE COSTS PER UNIT  

(IN U.S. DOLLARS)

Sandusky, Ohio  30,000 40

Erie, Pennsylvania  55,000 30

Pittsburgh, Pennsylvania 100,000 20

3. Total Cost = Fixed Cost + (Production Volume) × (Variable Cost per Unit) = FC + QVC

Total cost for Sandusky= 30,000 + 3,000 × 40 = $150,000
Total cost for Erie= 55,000 + 3,000 × 30 = $145,000

Total cost for Pittsburgh= 100,000 + 3,000 × 20 = $160,000

Erie has the lowest total cost for a production volume for 3,000 units and therefore seems to be most 
economical location. Nevertheless, suppose we are not entirely sure how much output we expect to pro-
duce at the plant? That is, if we vary the total expected annual output, will that affect our location decision?

To determine the range of production volume at which each location is most economical, we let Q be 
the breakeven volume—that is, the production volume where the total costs for the locations are the same.

For the Sandusky and Erie locations:

30,000 + Q × 40 = 55,000 + Q × 30
Q × (40 – 30) = 55,000 – 30,000

10 × Q = 25,000
Q = 2,500

To determine the production volume where the total costs for the Erie and Pittsburgh locations are 
the same:

55,000 + Q × 30 = 95,000 + Q × 20
Q × (30 – 20) = 100,000 – 55,000

10 × Q = 45,000
Q = 4,500

Hence, Q, the breakeven volume for both the Sandusky and Erie locations, is 2,500 units. The 
breakeven volume for the Erie and Pittsburgh locations is 4,500 units. This means that for these 
volumes, you are indifferent to choosing either location—either Sandusky or Erie for 2,500 units and 
either Erie or Pittsburgh for 4,500 units. Nonetheless, if the production volume is below 2,500 units, 
then Sandusky is the economical location. Between 2,500 and 4,500 units, Erie is the preferred choice. 
Beyond an expected production volume of 4,500 units, Pittsburgh should be selected.

Note that we did not compute a breakeven volume for Sandusky and Pittsburgh because for a 
range of production volume between 2,500 and 4,500 units, the Erie location has the lowest total 
costs and is clearly the best choice (see Screenshot 8.1).

SCREENSHOT 8.1: Analyzing Locations: An Example of a Breakeven Analysis Using Excel

Whiteboard  
Example Video:  
Example 8.2
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The Center-of-Gravity Method
The center-of-gravity method is a quantitative technique used to determine the location of a single 
warehouse or distribution center to minimize its distribution costs. Distribution costs typically depend 
on several factors, such as the weight of a product, the quantity of it shipped, and the distance and 
speed at which it must travel. Nevertheless, the center-of-gravity method assumes that distribution 
costs are a linear function of only the distance and the quantity shipped. That is, the method attempts 
to locate a facility at the center of movement within a geographic area based on these two factors. The 
method makes use of a map and a coordinate system to identify the coordinates of a central location 
relative to all other locations.

The first step in the center-of-gravity method is to place the existing locations on either a grid or a 
map using x (longitude) and y (latitude) coordinates. The scale used and the origin of the coordinate 
system can be arbitrary as long as the relative distances of the existing locations are accurately repre-
sented. To determine the center of gravity or the coordinates for the central location of the new facility, 
the following formulas are used:

x-coordinate of the new facility at the center of gravity =  

y-coordinate of the new facility at the center of gravity =  

where,

xi = x-coordinate of the existing facility i
yi = y-coordinate of the existing facility i
 Qi = annual quantity/weight shipped to and from existing facility i

EXAMPLE 8.3: The fictional Royal Lobster restaurant chain currently has one restaurant in each of the 
following locations: Buffalo, New York; Chicago; Atlanta; and Jersey City, New Jersey. The company 
wants to construct a new central distribution center to process and package ingredients before shipping 
them to the various restaurants. The annual demand for these ingredients in trailer loads is shown in the 
following table. The ingredients are transported in 40-foot truck trailers, each with a capacity of 35,000 
pounds. Using the center-of-gravity method, determine a possible location for the distribution center.

i

n

i iQ
=
∑

1
x

i

n

iQ
=1
Σ

i

n

iQ
=1
∑

i

n

i iy Q
=
∑

1

Center-of-
gravity method: a 
quantitative technique 
used to determine 
the location of a 
single warehouse or 
distribution center at 
the center of movement 
within a geographic 
area to minimize its 
distribution costs

RESTAURANT LOCATION
NUMBER OF CONTAINERS  

SHIPPED ANNUALLY

Atlanta 135

Buffalo  75

Chicago 145

Jersey City 125

RESTAURANT 
LOCATION

X- COORDINATE 
VALUES (Xi)

Y- COORDINATE 
VALUES (Yi)

NUMBER OF 
CONTAINERS SHIPPED 

ANNUALLY (Qi) Xi × Qi Yi × Qi

Atlanta 550 100 135 74,250 13,500

Buffalo 700 950 75 52,500 71,250

Chicago 200 700 145 29,000 101,500

Jersey City 1,000 650 125 125,000 81,250

TOTALS 480 280,750 267,500

Whiteboard  
Example Video:  
Example 8.3
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i

n

i ix Q
=
∑

1
x-coordinate of the new facility  =    

 
 
 
= 280,750 ÷ 480 = 585

i

n

i iy Q
=
∑

1
y-coordinate of the new facility  =    

 
 
 
= 267,500 ÷ 480 = 558

The new location for the distribution facility with coordinates (585, 558) is near Cleveland, Ohio. You 
could plot the data we calculate manually, or use Excel, as Screenshot 8.2 shows.

i

n

iQ
=
∑

1

i

n

iQ
=
∑

1

SCREENSHOT 8.2: Analyzing Locations: An Example of the Center-of-Gravity Method 
Using Excel

The GIS (Geographic Information System) Method
An important location tool that can be used for both manufacturing and service location analysis is 
a geographic information system (GIS). A GIS is a computerized system that can store, relate, and 
display data collected from a physical environment or a geographical location. For example, the 
geographic databases of many GISs include detailed census and demographic data, maps, utilities, 
physical features such as rivers and mountains, major airports, colleges, and hospitals in every city, 
county, zip code, and block in the country. Because a GIS has the ability to overlay existing data with 
new information and display it in color on a computer screen, it can be used to analyze and make 
business decisions, urban development decisions, and decisions related to disaster planning. Like 
service businesses, many retailers use geographical information systems to identify good locations.

GIS was used to identify Starbucks locations based on median household incomes in the Chicago 
area. Although there are Starbucks locations throughout the Chicago metro area, the highest concen-
tration of them are in the “Loop” or downtown business district. This high concentration of Starbucks 
locations is because even though downtown Chicago is not a predominantly residential area, there is a 
high volume of traffic in that area on a daily basis. In fact, within one particular half-square mile area 
in the middle of downtown Chicago, there are 11 Starbuck’s stores. In addition, the highest median 

Geographic 
information system 
(GIS): a computerized 
system that can store, 
relate, and display data 
collected from a physical 
environment or a 
geographical location
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household incomes are clustered to the North and West of downtown Chicago. Consequently, the 
highest concentrations of Starbucks locations are in the northern and western suburbs.20

8.4 Ethical and Sustainability Issues
The increased focus on sustainability has led companies to reevaluate some of their supply chain deci-
sions, including where they locate their facilities and how they design their supply chains. The region 
and site selection for a facility is particularly important when it comes to sustainability. In terms of 
sustainability, the firm must answer these questions:

	• Is the facility in the right location for protecting natural resources?
	• Does the facility have an efficient transportation infrastructure that can help minimize trans-

portation activities to reduce carbon emissions?
	• Does the facility have access to renewable energy sources, such as wind and solar energy?
	• Does the facility have access to recycling opportunities for the company’s waste?
	• Does the facility meet all applicable environmental laws and regulations?
	• Is the facility cost effective given that the location is sustainable?

As an example of the role sustainability plays in facilities location decisions, consider the decision to find 
the best location for a health-care facility. If the facility is to be in a rural area, with the open land typically 

Consider This 8.1:
GIS and Location Decisions
Adam Rousselle needed to move his expanding firm, Utility Risk 
Management Corp, which was based in Doylestown, Pennsylvania, 
25 miles outside Philadelphia. Utility Risk Management uses sophis-
ticated technology to identify trees that threaten to take down power 
lines. Rouselle expected to increase his company’s eight-person staff 
with dozens of new engineers, programmers, and mathematicians. 
But Doylestown was too small to attract that much talent quickly.

Rouselle didn’t opt to move the company to a large city though. 
Surprisingly, he relocated the firm to the ski town of Stowe, 
Vermont. His decision attracted the attention of then-Vermont 
Governor Jim Douglas and other leaders in government, indus-
try, and academia, all eager to bring technology jobs to the 
state, which heavily relies on tourism. It was attention his small 
firm didn’t get in Pennsylvania. “The governor came to welcome 
18 people who came to my job fair,” he said.

Rousselle considered three states besides Vermont: Michigan, 
Florida, and elsewhere in Pennsylvania. In the end, he said, 
the labor force, support from state officials, and an estimated 
US$380,000 in cash incentives, made Vermont the best fit. 
Rousselle said he could get up to US$5,000 per employee each 
year to train them in specific skills that his customers want. 
And, he said, he could offer lower salaries than he needed to in 
Pennsylvania and still be competitive in the labor market.

So was Vermont the perfect location? “There is no such thing,” said 
Anatalio Ubalde, the co-founder of GIS Planning, Inc., a San Francisco 

company that analyzes geographic data for economic developers. “Is 
there a better location than another one? The answer is yes.”

GIS Planning launched a site called ZoomProspector.com 
designed to evaluate potential sites based on the attributes entre-
preneurs believe matter most to their businesses. Other websites 
such as City-data.com provide local information, but Ubalde said 
that ZoomProspector’s proprietary data, much of it collected from 
the company’s economic development clients, offers small busi-
ness owners access to the same information large companies 
use when they decide where to site new locations.

“Most small companies aren’t simply looking for the cheapest place 
to do business,” Ubalde said. Instead entrepreneurs tend to ask 
where they can find the best workers, as Rousselle did. “That’s why 
cities like New York and San Francisco remain attractive despite 
their high costs,” according to Ubalde. Aside from the labor pool, 
tax rates differ significantly from state to state, which may be more 
important for small businesses with few employees. “Areas with 
low taxes often also have lower costs, and the combination can 
entice entrepreneurs who are priced out of places that are more 
in-demand,” stated economist Josh Barro.

Small business owners have long taken a haphazard approach 
to choosing a location, according to ZoomProspector’s Ubalde, 
which puts them at a disadvantage. That might be a minor 
inconvenience in a healthy, growing economy but during 
tougher economic times, location choices can mean the differ-
ence between surviving and going out of business. “For some 
businesses it’s the difference of literally millions of dollars each 
way in affecting the bottom line,” Ubalde said.19

Identify the effect of 
sustainability and 
ethics on the location 
decisions of firms 
and supply chains.

8.4
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available in such areas, the facility may need storm-water retention ponds and geothermal energy fields 
to achieve sustainability. If the facility is in an urban area, sustainability would be determined by public 
transportation networks or recycling centers. Yet another way in which the location of a health-care facility 
can affect sustainability is through its ability to enhance the physical, social, and economic health of its 
surrounding community. Companies should understand which strategies align well for a given facility site.

The ethical dilemmas that companies face when locating their facilities result from choices that com-
panies have to make between doing what is right and doing what is good for business.21 When companies 
relocate manufacturing facilities, they often lay off employees in the process. Hundreds of thousands of 
Americans jobs were lost when U.S. manufacturers relocated their plants to Mexico after the passage of 
NAFTA. The aftermath of terminating operations in an existing location is higher unemployment that, in 
turn, leads to lower standards of living, economic turmoil, and higher crime rates in the community, state, 
or country that lost the jobs. During its boom years in the 1950s, Detroit boasted a population of 2 million 
people and one of the healthiest economies in the United States. As a result of foreign competition and 
outsourcing, Detroit faced some of the severest challenges in the country, including a serious budget deficit, 
declining services, alarming levels of unemployment, and a dwindling population. In 2014, several thou-
sand high-paying jobs in Wichita, Kansas, and Winston-Salem, North Carolina, were lost when Boeing and 
Dell Inc. (Round Rock, TX) closed plants in each of these respective locales. Companies that relocate facil-
ities and domestic jobs can face bad publicity and a loss of goodwill from consumers. On the other hand, 
the Maine-based small business company, Atayne, LLC (Brunswick, ME), which makes high-performing 
outdoor and athletic apparel from recycled plastic bottles and recycled fabric, is committed to sourcing and 
manufacturing its product domestically. The company makes its products in Tennessee, North Carolina, 
Vermont, and Massachusetts, and the company’s sales have doubled each year.22

8.5 Global Location Planning
Increased globalization and advances in technology that have occurred in recent decades have induced 
companies to explore global locations to gain a competitive advantage for their businesses. Specifically, 
advanced communication technology, such as geographical information system (GIS) technology, has 
simplified the global site location process. Global location planning, however, is still a complex task 
because companies have to evaluate many factors that can influence the choice of a global location. 
Some of these foreign location factors include:23

	• Host country market size: Companies must be sure that potential locations have a large enough 
number of potential customers to make the investment in global location profitable.

	• Total cost: Companies must determine the maximum cost (both tangible and intangible costs) 
it may incur for each potential location alternative. Tangible costs include distribution, land, 
labor, taxes, utilities, and construction costs. Intangible costs can include lack of customer 
responsiveness to the company’s business.

	• Infrastructure: Potential global locations should have the necessary infrastructure such as proximity 
to highways to facilitate transportation, communications technology services, water, and electricity.

	• Labor availability: Companies must determine whether each potential global location has the 
sufficiently skilled labor pool they will need. For example, China’s fifth-largest auto maker, 
BAIC Group (Beijing Automotive Industry Holding Co., Ltd., Beijing, P.R. China), opened 
a technical center in Fremont, California, in Silicon Valley. BAIC’s choice of location was no 
accident. Fremont is the same city where Tesla makes its Model S and Model X electric vehicles. 
Because BAIC intends to enhance its electric car capabilities, particularly in the Chinese market, 
it has developed local partnerships with suppliers, while working to lure engineers from auto 
makers with greater experience in the industry to gain from their knowledge.24

	• Free trade zones: In choosing potential foreign locations, companies must consider countries that 
are free-trade zones, as goods can be brought into that country without customs duties and other 
requirements. As described in the Operations Profile in this chapter, Mexico is poised to become the 
largest auto manufacturing location in the world, thanks to its liberal free trade policies.

	• Political risk: In choosing potential foreign locations, companies must evaluate the inherent 
political risk associated with those locations. For example, some countries in the Middle East 
and South Asia have unstable political environments, and risk of political upheaval and turmoil 
can have a negative impact on the company’s long-term operations.

	• Governmental regulations: Governments of many countries, to protect local businesses, have bar-
riers and heavy restrictions and regulations for foreign companies operating within their borders. 

Identify the factors 
that can influence 
the choice of global 
locations.

8.5

Audio: 
Ethics and 
Challenges of 
Location Decisions

Video: 
Global Location 
Planning
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Therefore, companies must evaluate these govern-
mental barriers, environmental regulations, as well 
as cultural nuances, language barriers, and other 
obstacles in these host countries when developing 
location strategies. IKEA (Delft, the Netherlands), 
the Swedish-founded furniture retailer, announced its 
intention to open its first store in India by 2017. This 
was IKEA’s second attempt to enter the Indian mar-
ket, and it only opted to do so after the Indian gov-
ernment announced its willingness to relax laws that 
required international retailers to get their materials 
exclusively from small and medium Indian enter-
prises. With India’s government willing to modify 
the law for companies like IKEA, the company has 
announced its intention to develop 25 stores nation-
wide by 2025.25

In addition to these factors, companies must also 
consider the host country’s economy, the quality and availability of transportation in that country, 
protection of intellectual property, and so forth.

Given these many factors and the risks involved in locating in a foreign country, companies typically 
choose locations in collaboration with economic development groups to keep the operating and start-up 
costs low. Furthermore, to respond to the intense competition in the global marketplace, companies need 
to move into the new global location quickly to begin operations. Therefore, most companies, instead 
of building new facilities, tend to lease existing facilities. In addition, while developing global location 
strategies, companies must consider adapting their product or service offerings that will meet the unique 
needs of consumers in the foreign market. Otherwise, the company’s venture in the new global location 
is bound to fail. As an example, the Vodafone Group, the London, U.K.–based telecommunications 
company, attempted to enter the Japanese market by selling handsets used in Europe, The venture failed, 
and Vodafone had to abandon the Japanese market because the consumers in that country were using 
completely different technology from the one used in Europe.26

There are a number of 
factors to consider when 
planning locations overseas, 
including the size of the 
host country’s market, the 
total cost, infastructure, 
availability of labor, free trade 
zones, political risk, and 
government regulations in 
the host country.

©iStockphoto.com/franckreporter

CHAPTER SUMMARY 
8.1 Discuss the factors that affect supply chain design and facility 

location decisions. Many factors that influence supply chain design 
and location decisions are environmental factors—that is, they are 
conditions over which a firm has no control. How a company designs 
its supply chain and where it locates its facilities will ultimately depend 
on environmental factors as well as on a firm’s particular competitive 
strategy, such as its desire to grow its business, decrease it costs, or 
relocate near key resources.

8.2 List and describe the phases in the supply chain design and 
location decision-making process. Four decision-making phases 

are related to designing supply chains and locating facilities. In the 
first phase, the firm establishes the basic design of its supply chain, 
including the number of stages in the supply chain, the activities that 
will be performed at each stage, and whether these activities will be 
performed in-house or outsourced. During the second phase, the 
configuration of the chain’s regional facilities is determined. This phase 
begins with an analysis of expected demand by country, the volume 
of the demand, and the nature of customer requirements. During the 
third phase, managers determine potential sites within each region 
for setting up these facilities. Then, at this stage, the firm assesses 
the availability of the necessary infrastructure, including suppliers, 
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285 Chapter 8  Supply Chain Design and Location Planning

transportation services, utilities, availability of skilled workers, and the 
community attitude toward the location of the industry facility. During 
the fourth phase, location choices are made.

8.3 Describe and compare the analytical methods managers use to 
evaluate locations. Using the factor rating method, managers list the 
most important factors for the location decision and then rate each 
location based on each of those factors to arrive at a total score for it. The 
location with the highest score is then chosen. A breakeven analysis can 
be used to determine the location that has the lowest total cost for a given 
volume range of production. The center-of-gravity method is a quantitative 
technique used to determine the location of a single warehouse or 
distribution center to minimize distribution costs. A geographic information 
system (GIS) is a computerized system that can store, correlate, and 
display data collected from a physical environment or a geographical 
location. GISs include detailed census and demographic data, maps, 
utilities, physical features such as rivers and mountains, major airports, 
colleges, and hospitals in every city, county, zip code and block in the 
country.

8.4 Identify the effect of sustainability and ethics on the location 
decisions of firms and supply chains. The increased focus on 
sustainability has led companies to reevaluate such supply chain 
decisions as where they locate their facilities and how they design their 

supply chains. The region and site selection for a facility is particularly 
important when it comes to sustainability. For example, is it in the right 
location to protect natural resources? Is it located in a way that helps 
minimize transportation activities to reduce carbon emissions? Does it 
meet all applicable environmental laws and regulations? Closely related 
to sustainability issues are ethical dilemmas that companies face when 
locating their facilities. Companies that relocate facilities and domestic 
jobs can face bad publicity and a loss of goodwill from consumers. 
Relocating facilities in countries with poor environmental and labor 
regulations are also becoming issues for consumers.

8.5 Identify the factors that can influence the choice of global 
locations. Global location planning, however, is a complex task because 
companies have to evaluate many factors that can influence the choice 
of a global location. Some of these foreign location factors include (a) 
host country market size, (b) total costs, (c) infrastructure, (d) labor 
availability, (e) free trade zones, (f) political risk, and (g) governmental 
regulations. In addition to these factors, companies must also consider 
the host country’s economy, the quality and availability of transportation 
in that country, and protection of intellectual property. Given these many 
factors and the risks involved in locating in a foreign country, companies 
typically choose locations in collaboration with economic development 
groups to keep the operating and start-up costs low.

KEY TERMS 
Breakeven analysis 278

Center-of-gravity method 280

Clustering 272

Devaluation 273

Factor rating method 277

Geographic information system (GIS) 281

DISCUSSION AND REVIEW QUESTIONS 
 1. Discuss briefly each of the four phases of designing a supply chain 

network.

 2. Discuss the strategic importance of facility location decisions.

 3. What are some reasons why companies find new locations or 
relocate their existing facilities?

 4. What are some disadvantages of relocating facilities to a foreign country?

 5. The global facility location decision process occurs in a sequence of 
three stages:

 (1) country decision, (2) regional/community decision, and (3) site decision.

 List and briefly explain each critical success factor for the first 
decision stage of choosing the country.

 6. How do the location strategies for service facilities differ from the 
location strategies for manufacturing facilities?

 7. Why would the location decision for a hospital be different than the 
location decision for a supermarket? In terms of critical success 
factors, what are the similarities and differences?

 8. What minimum set of criteria should service firms establish when 
selecting new locations?

 9. What is a GIS? How can a restaurant use this tool to select a new 
facility for its operation?

10. What sustainability and ethical issues do companies need to consider 
when making location choices?

11. ArcelorMittal is planning to build a steel plant in India. Discuss some 
critical country-, region-, and site-related factors the company needs 
to evaluate to build the plant?

SOLVED PROBLEMS 
1. The fictional Omega Steel Works is planning to build a new steel plant in India. The firm’s managers have identified three Indian states, Orissa, Jharkand, 

and Karnataka, as the potential regions for the steel plant. In addition, the managers have identified the critical success factors for a steel mill location, 
developed scores (0 to 100) to rate them on this basis, and set factor weights (0 to 1) to reflect their relative importance. The factors, their weights, and 
the scores for the three states are given in the following table. Where should the company build the plant?

Factor Weight

Score

Orissa Jharkand Karnataka

Labor Availability and Costs 0.1 60 70 65

Transportation Availability and Costs 0.1 55 50 60

Proximity to Iron Ore Reserves 0.5 65 60 70

Infrastructure Availability (Power, Water, and Waste Disposal) 0.3 50 60 70

Total 1.0
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286 PART II  STRATEGIC DECISIONS

Solution:

	• For each factor and each location, compute a score by multiplying the factor rating score and the weight assigned to the factor.
	• Compute a total score for each location by summing up the scores calculated in the previous step
	• Select the location that has the maximum total score.

The necessary calculations required for the steps listed are shown in the following table:

Factor Weight

Score Weighted Score

Orissa Jharkand Karnataka Orissa Jharkand Karnataka

Labor Availability and Costs 0.1 60 70 65 60 × 0.1 = 6.0 70 × 0.1 = 7.0 65 × 0.1 = 6.5

Transportation Availability and Costs 0.1 55 50 60 55 × 0.1 = 5.5 50 × 0.1 = 5.0 60 × 0.1 = 6.0

Proximity to Iron Ore Reserves 0.5 65 60 70 65 × 0.5 = 32.5 60 × 0.5 = 30.0 70 × 0.5 = 35.0

Infrastructure Availability (Power, Water, 
and Waste Disposal)

0.3 50 60 70 50 × 0.3 = 15.0 60 × 0.3 = 18.0 70 × 0.3 = 21.0

Total 1.0 59.0 60.0 68.5

Karnataka has the highest total score, so it is the preferred location. (See Screenshot 8.3 for a solution to this problem in Microsoft Excel.)

SCREENSHOT 8.3: Solved Problem 8.1

2. Omega Steel Works conducted a cost analysis for the potential plant locations in the three Indian states. The analysis indicates that the fixed costs per 
year for plants in Orissa, Jharkand, and Karnataka are $1.5 million, $750,000, and $3.0 million, respectively, and the variable costs are $300, $400, 
and $200 per ton, respectively (all in U.S. dollars). The expected selling price of a ton of steel is $800, and the company expects to produce and sell a 
volume of 2,500 tons per year:

a. Determine the most economical location for an expected annual production volume of 2,500 tons.

b. Determine the breakeven volumes for the locations and the volume ranges over which each of the three locations would operate most economically.

Solution:

a. Total Cost = Fixed Cost + (Production Volume) × Variable Cost per Unit) = FC + Q × VC

For Orissa: Total Cost = 1,500,000 + 2,500 × 300 = $2,250,000

For Jharkand: Total Cost = 750,000 + 2500 × 400 = $ 1,750,000

For Karnataka: Total Cost = 3,000,000 + 2500 × 200 = $3,500,000

Jharkand is the most economical location for a production and sales volume of 2,500 tons.

b. To determine the range of production volume at which each location is economical, we let Q be the breakeven volume, that is, the production volume where the 
total costs for the locations are the same.

For Orissa and Jharkand locations:

1,500,000 + Q × 300 = 750,000 + Q × 400
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287 Chapter 8  Supply Chain Design and Location Planning

Q × (400 – 300) = 1,500,000 – 750,000

100 × Q = 750,000

Q = 7,500

To determine the volume where the total costs for the Orissa and Karnataka locations are the same:

1,500,000 + Q × 300 = 3,000,000 + Q × 200

Q × (300 – 200) = 3,000,000 – 1,500,000

100 × Q = 1,500,000

Q = 15,000

Based on the calculations earlier, if the annual sales volume is less than 7,500 tons, then Jharkand is the preferred location for the steel plant. If the annual 
sales volume is greater than 7,500 tons but less than 15,000 tons, then the steel plant should be located in Orissa. For an annual sales volume greater than 
15,000 tons, Karnataka is the best location. These results are shown graphically in the following figure. Note that we did not calculate the volume where the 
total costs for Jharkand and Karnataka are the same because it is clear from the figure that if the volume falls between 7,500 and 15,000 tons, then Orissa is 
the preferred choice. (See Screenshot 8.4 for a solution to this problem in Microsoft Excel.)

SCREENSHOT 8.4: Solved Problem 8.2

3. The mythical Sirius Textile Factory has garment retail outlets stores in the European cities of Brussels, Milan, Paris, and Berlin. The company is looking to 
construct a new central distribution center to stitch labels on its garments before shipping them to its various outlet stores. The annual demand for these 
garments in metric tons is given in the following table. The garments are transported in 13.5-meter truck trailers, each with a capacity of 35 metric tons. 
Using the center-of-gravity method, determine a possible location for the distribution center.

Retail Store Location Number of Metric Tons Shipped Annually

Brussels, Belgium 90

Milan, Italy 75

Lyon, France 60

Berlin, Germany 150

The calculations required are shown in the following table.

Retail Store  
Locations

x- Coordinate  
Values (xi)

y- Coordinate  
Values (yi)

Number of Metric Tons  
Shipped Annually (Qi) xi × Qi yi × Qi

Brussels 100 850 90 9,000 76,500

Milan 600 100 75 45,000 7,500

Lyon 120 140 60 7,200 8,400

Berlin 700 1,300 150 105,000 195,000

Totals 375 166,200 287,400
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288 PART II  STRATEGIC DECISIONS

x-coordinate of the new facility = ———— = 166,200 / 375 = 443

y-coordinate of the new facility = ———— = 287,400 / 375 = 766

SCREENSHOT 8.5: Solved Problem 8.3

The coordinates of this new facility are graphically depicted in the screen capture from an Excel file. The new location for the distribution facility with coordinates 
(443, 766) is near Frankfort, Germany.

PROBLEMS 
 1. The fictional Reliance Retailers are planning to locate a new retail facility in the Chicago area. The firm has narrowed its location choices to three 

Chicago suburbs: Oakbrook, Evanston, and Arlington Heights. The company has selected four factors as the basis for evaluation. The factor scores and 
the factor weights are shown in the following table. Which location should Reliance Retailers choose?

Factor Weight

Score (on a 100-point scale)

Oakbrook Evanston Arlington Heights

Community’s Disposable Income 0.4 80 50 70

Public Transportation Availability 0.2 40 80 60

Community Growth Potential 0.1 50 60 70

Labor Availability and Costs 0.2 50 70 60

Total 1.0

 2. Solar Flare Inc., a mythical manufacturer of solar panels, is planning to build a new facility in a South American country. Bill Johnson, the manager 
responsible for this decision, has identified Argentina, Brazil, and Chile as the potential alternatives for the new location. The critical success factors, 
their relative importance, and the scores for these countries based on the factors are shown in the following table.

Factor Weight

Score (on a 10-point scale)

Argentina Brazil Chile

Social and Cultural Factors 0.1 6 7 6

Availability of Technology 0.3 7 8 6

Political and Legal Issues 0.2 5 6 7

Skilled Labor Availability and Costs 0.4 7 6 5

Total 1.0
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289 Chapter 8  Supply Chain Design and Location Planning

a. In which country should Johnson choose to locate the facility?

b. After making the decision, Johnson learned that civil unrest and a political coup could occur in Chile. Consequently, the score for Chile’s political–
legal factor was changed to 3. Will the change affect Johnson’s decision?

 3. A U.S. hospital chain is planning to enter the Indian market by building its first medical facility in southern India. The director, Dr. Uma Raman, is a native of 
that region and is familiar with the economic, social, and cultural aspects of that region. After a preliminary analysis, she chooses three cities as potential 
locations. The pertinent factors, their weights, and rating scores are given in the following table. Both the factor weights and scores are based on a 
10-point scale.

Location Factor

Scores

Weight Bangalore Chennai Hyderabad

Facility Utilization 9 9 7 6

Average Time Per Emergency Trip 8 6 6 8

Employee Preferences 5 5 6 3

Accessibility to Major Roadways 5 5 4 5

Land Costs 4 5 4 6

a. Which city should Dr. Raman select?

b.  If a minimum score of 5 is required for all factors, which city should be chosen? A

 4. A manufacturer of high-technology medical equipment is planning to expand and build a new plant in one of the following countries in Southeast Asia: 
Philippines, Singapore, and Malaysia. John Beaumont, the VP of Strategic Operations, has identified five critical success factors for evaluating the locations in 
these three countries. John used a 5-point scale (1—least favorable country; 5—most favorable country) to evaluate each factor. The weights used to reflect 
the importance of each factor are between 0% and 100%. The results for each country using the factor rating method are given in the following table:

Factor Weight

Score (on a 5-point scale)

Philippines Singapore Malaysia

Social and Cultural factors 0.1 3 5 2

Availability of Technology 0.3 3 4 4

Political and Legal Issues 0.1 5 3 3

Skilled Labor Availability 0.3 1 5 2

Economic Factors 0.2 5 1 4

Total 1.0

a. Which country should John select?

b. What would be John’s conclusion if the weights for political and legal issues and skilled labor availability are reversed?

 5. The Great Lakes Institute of Technology (Erie, PA) is planning to open a new campus in one of the following five countries: India, Singapore, 
Bangladesh, Thailand, and China. The dean of the university, Vipin Gupta, is considering seven factors in his choice of location. The factor scores 
(based on a 10-point scale) and factor weights (in percentages) are given in the following table.

Score (on a 10-point scale)

Factor Weight India Singapore Bangladesh Thailand China

Social and Cultural Factors 0.1 6 7 6 4 5

Ability to Converse in English 0.1 7 8 6 5 4

Political and Legal Issues 0.1 6 7 5 6 5

Faculty Availability and Costs 0.3 9 8 4 5 7

Communication Infrastructure 0.2 6 9 3 4 7

Population Demographics 0.1 9 7 6 6 9

Housing Availability 0.1 5 4 5 8 3

Total   1.00

a. Which country should Vipin Gupta select?

b. How would Dean Gupta’s decision change if “communication infrastructure” is not an issue?

 6. Reliance Home Inc., a fictional manufacturer of dishwashers, washers, and dryers, is planning to construct a new warehouse and distribution center in 
Asia to serve the markets in that continent. The company has narrowed its choice of locations to the following port cities: Singapore, Pontianak, Chennai, 
Osaka, and Shanghai. The critical location factors and their weights, and the score corresponding to each location for each factor, are given in the 
following table.
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Factor Weight

Score (0 to100)

Singapore Pontianak Chennai Osaka Shanghai

Site Cost 0.05 60 90 70 50 50

Labor Availability 0.20 70 60 80 70 90

Labor Cost 0.20 50 90 70 60 60

Political Stability 0.05 90 60 70 80 90

Transportation Infrastructure 0.10 85 65 60 80 95

Duties and Tariffs 0.10 55 85 70 40 75

Port Congestion 0.15 75 90 70 60 80

Governmental Regulations 0.15 80 70 90 70 65

a. Which location should the company choose?

b. What location should the company choose if the factor weights are all equal?

 7. Varun Excelo, a fictional construction company in Chennai, India, is planning to construct a new beachfront resort along the eastern coast of India. 
The company has narrowed its choice to the following five locations: Mahabalipuram, Pondicherry, Bheemunipatnam, Covelong, and Puri. The critical 
location factors and their weights, and the score corresponding to each location for each factor, are given in the table below.

Factor

Score (0 to100)

Mahabalipuram Pondicherry Bheemunipatnam Covelong Puri

Site Cost 50 60 90 70 80

Beach Quality 75 70 80 70 90

Infrastructure 90 80 60 75 70

Highway Proximity to Beach 90 80 75 80 70

Shopping Malls and Restaurants 85 75 60 70 65

 As the weights indicating the relative importance of each factor are not given, use your judgement to allocate weights to each factor and recommend 
to Varun Excelo the best location for the beach resort.

 8. Peter Boyle is planning to build a new recycling plant. The fixed and variable costs for three potential sites are as follows (in U.S. dollars):

Cost Chicago Erie Dallas

Fixed Cost $1,200,000 $700,000 $900,000

Variable Cost per Unit $75 $110 $90

a. Over what range of recycling volume is each city optimal?

b. For a recycling volume of 5,000 units, which site is the best?

 9. A ski equipment manufacturer is planning to build a manufacturing plant in Europe. The fixed and variable costs (in U.S dollars) for four potential plant 
sites are shown as follows:

Potential Site Fixed Cost per Year Variable Cost per Unit

Bern, Switzerland $150,000 $ 5

Vienna, Austria 85,000 8

Brussels, Belgium 100,000 4

Zagreb, Croatia 50,000 12

a. Graph the total-cost lines for the four potential sites.

b. Over what range of annual production volume is each location optimal?

c. If the expected production volume of the ski equipment is 8,000 units, which location would you recommend?

10. Dolphin Motors is evaluating three sites—A, B, and C—to locate a plant to build its new Sedan Dolphin XL600. The total annual cost is the sum of the 
annual fixed costs and variable costs of production. Dolphin Motors has gathered the following cost data for each site (in U.S. dollars):

Cost A B C

Annual Fixed Cost $12,000,000 $20,000,000 $23,000,000

Variable Cost Per Sedan Produced $3000 $2200 $1200
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a. Over what range of annual production volume is each location optimal?

b. If the expected production volume is 20,000 sedans, which location would you recommend?

11. A local electronics company has several production facilities scattered throughout the midwestern United States. The company is looking to establish 
a distribution center to ship its products to Best Buy (Richfield, MN), Wal-Mart, and other retailers that sell electronic products in the cities listed in the 
following table. The location coordinates of these cities and the shipping loads to these cities are also shown. Compute the center-of-gravity location 
for the proposed new distribution center:

City Map Coordinates (x, y) Shipping Loads

A (2, 2) 25

B (3, 12) 12

C (4, 14) 7

D (8, 8) 22

E (9, 18) 16

F (13, 16) 11

G (15, 4) 18

H (17, 17) 21

12. A publisher is planning to add another distribution center to its operations in India. The coordinates of the cities where its books are to be shipped and 
the shipping loads for each are shown in the following table. What is the center-of-gravity location for the proposed new distribution center?

Cities Map Coordinates (x, y) Shipping Loads per Day

Chennai (10, 3) 3

Bangalore (5, 5) 3

Bombay (2, 7) 2

Delhi (5, 15) 6

Hyderabad (5, 6) 5

Kolkata (12, 7) 3

Ahmedabad (1, 8) 10

13. A grocery chain is planning to construct a state-of-the art distribution facility to serve its seven store locations in the greater Chicago land area. As 
fresh meat and produce are transported to these store locations several times a day, the site location for the new distribution center is critical for 
efficient distribution. Given the following map coordinates for the seven store locations, and the number of round trips made by trucks to each of these 
store locations, use the center-of-gravity method to determine the map coordinates for the new distribution facility:

Store Locations Map Coordinates (x, y) # of Truck Round Trips per Day

1 (9, 4) 4

2 (4, 7) 4

3 (12, 13) 3

4 (8, 8) 7

5 (14, 4) 6

6 (2, 11) 2

7 (7, 7) 12

14. An army division in eastern Afghanistan has six troop encampments in the Hindu Kush Mountain ranges. The army division commander wants to use 
the center-of-gravity method to determine the best location for a supply depot to serve these camps. The map coordinates (in miles) of the six camps 
and the daily shipment in tons required at each camp are given in the following table:

Camp Location Map Coordinates (x, y) Daily Shipment (in tons)

1 (90, 110) 75

2 (50, 280) 150

3 (420, 300) 95

4 (200, 520) 50

5 (580, 380) 120

6 (150, 270) 200

 What is the best location for the supply depot using the center-of-gravity method?
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15. An Italian restaurant chain is planning to open a distribution center to prepare and ship the food ingredients required by five of its restaurants in 
Germany. The map coordinates and the annual truck-load shipments to each of these restaurants are given in the following table.

Restaurant Location Map Coordinates (x, y) Annual Truckload Shipment (in tons)

Frankfurt (10, 70) 150

Munich (20, 20) 100

Rosenheim (25, 15) 85

Berlin (30, 140) 70

Dresden (35, 100) 45

a. Determine the best location for the distribution center using the center-of-gravity method.

b. Based on your answer to part a), identify the closest town to the map coordinates to locate the distribution center.

c. Is there a better location than the one identified in part b)? If yes, explain.

16. The fictional Crown Shoes Inc. imports dress shoes and sneakers from several manufacturers in India. Container shipments of these items arrive from India 
at the following three ports in the United States: Houston, Charleston, and New York City. The company plans to open a distribution center to examine these 
container loads of imported items for defects and to repackage them before shipping in truckloads to five retail customer warehouse locations. The map 
coordinates of the ports and warehouses and the annual truckloads of shipments are shown in the following table:

Ports and Warehouse Locations Map Coordinates (x, y) Daily Shipment (in tons)

Houston (1000, 700) 55

Charleston (2800, 1600) 30

New York (2900, 2400) 65

A (300, 1100) 20

B (1600, 1600) 45

C (900, 2300) 35

D (1100, 2500) 32

E (2000, 2400) 18

 Determine the best location for Crown’s distribution center using the center-of-gravity method.

17. A textile factory produces men’s clothes at the following five locations in Southern India: Tirunelveli, Palakad, Tiruppur, Tumkur, and Vijayawada. The 
company now needs to determine the best location to distribute bolts of cloth to the five manufacturing locations. The map coordinates of the five 
manufacturing locations and the weekly quantity to be shipped to each of the five locations are given in the following table:

Manufacturing Location Map Coordinates (x, y) Weekly Shipment Quantity (in bolts)

Tirunelveli (15, 5) 20

Palakad (5, 20) 25

Tiruppur (10, 25) 45

Tumkur (8, 35) 30

Vijayawada (35, 70) 35

a. Determine the best location for the distribution center using the center-of-gravity method.

b. Based on your answer to part a), identify the closest town to the map coordinates to locate the distribution center.

c. Is there a better location than the one identified in part b)? If yes, explain.

18. Mary Beth Olsen, owner of a pizza shop, is planning to expand her operation by adding one additional pizza shop. She has narrowed her choices to 
three locations. Labor and materials costs per pizza for all three locations is $3.70. The selling price per pizza is $5.80 each for all three locations. 
The fixed costs in the form of rent and equipment are $6,000 per month for location A, $6,550 per month for location B, and $7,200 per month for 
location C (all in U.S. dollars):

a. What should be the sales volume at each location to realize a monthly profit of $8,500?

b. If forecasted pizza sales per month at locations A, B, and C are $19,500, $21,200, and $24,200, respectively, determine the profit for each of the 
three locations.

c. At what range of sales volume would each location be profitable?

19. Blue Moon Airways (BMA), a fictional airline company with headquarters in India, is planning to open a second service hub in response to surge in 
demand for air travel to and from India to cities in North America and Europe. Several cities in North America have shown great interest in securing 
BMA’s business because of the surge in employment levels an airline service hub can generate. Consequently, choice of location is critical for BMA 
both from cost and revenue perspectives. Jonty Rhodes, BMA’s V.P. of Strategic Operations, has narrowed the choices to four cities in each of the 
North American and European continents. The critical location factors and their weights, as well as the score corresponding to each location for each 
factor, are given in the following table:
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293 Chapter 8  Supply Chain Design and Location Planning

Factor
Weight 

(0 to 100)

Score (on a 100-point scale)

London Paris Brussels Rome Houston Cleveland Raleigh Chicago

Demographics 70 80 70 70 60 80 75 90 95

Site Cost 60 40 40 60 70 85 90 70 40

Expansion Potential 70 50 60 70 75 65 85 70 50

Skilled Labor 
Availability 

90 90 80 75 60 85 75 85 95

Wage Rates 80 35 40 60 80 70 85 80 30

Financial Incentives 80 40 35 60 80 65 90 70 30

Economy 80 70 70 75 60 80 65 90 60

Political Issues 60 70 50 70 70 80 70 90 65

Competition 85 40 45 50 80 85 90 90 35

Total 1.0

a. Which location should BMA choose for its hub?

b. What location should BMA choose if the factor weights are all equal?

c. If the weight financial incentive factor is lowered to 50, would your decision be different from your answer in part a)?

20. Refer to the following grid map that shows seven stores (labeled as demand locations D
1 
to D

7
) for a retail chain. The company is planning to locate a 

distribution center to distribute efficiently merchandise on a weekly basis. Weekly truckloads of shipment to these seven demand locations are given in 
the following table. Use the center-of-gravity method to find the best location for the distribution center:
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CASE STUDY 8.1 COUNTERING THE COUNTERFEITERS 
When we think of the wide variety of issues that companies must consider when 
deciding where to locate partners as part of their supply chain, one unique, but 
increasingly important, factor to consider is the impact that local counterfeiting may 
have on their operations. The Agreement on Trade-Related Aspects of Intellectual 
Property Rights (TRIPs) defines pirated copyright goods as “any goods which are 
copies made without the consent of the right holder or person duly authorized 
by the right holder in the country of production and which are made directly or 
indirectly from an article where the making of that copy would have constituted 
an infringement of a copyright or a related right under the law of the country 
of importation.” Although it is well understood what constitutes product piracy in 
many industries, how do firms address the potential for counterfeiting within their 
industries, particularly when they manufacture critical or high-risk products?

In the pharmaceutical industry, buying or using counterfeit medicine has the 
potential for creating safety and health risks. The problem is that in the phar-
maceutical supply chain, from the initial raw materials to  manufacturing to 
distribution, there are many opportunities for shady suppliers to provide fake 
or mislabeled materials and ingredients, leading to possibilities to create 
a counterfeit product. An example of what occurs when the pharmaceutical 
chain is not properly controlled and verified against alteration took place in 
Panama in 2006. Cough medicine that was manufactured and sold there used 

 unauthorized ingredients originating from China. The tainted medication led 
to more than 78 deaths. Panamanian authorities found that diethylene glycol, 
which is often used in antifreeze, was used in the cough medicine instead of 
glycerin, an inactive ingredient used in medicines to make syrup. The barrels 
had been mislabeled to indicate they contained glycerin when they actually 
contained diethylene glycol.

Another example of problems with the pharmaceutical supply chain occurred 
in the United States in 2012, in which Genentech Inc.’s (South San Francisco, 
CA) cancer treatment drug, Avastin, was impacted by fraud. A Canadian sup-
plier sold counterfeit Avastin that did not contain any of the active ingredients 
required for the medicine.

The impact from counterfeit products is felt by the brand owner, the 
consumer, and the companies that unknowingly use or sell counterfeit 
products. They are all harmed by the distribution of counterfeit products. 
Substandard drugs that are made from poor quality raw materials, using 
an improper dosage of the active ingredients, inadequate storage or 
 transportation, or products made from a process that does not follow good 
manufacturing practices, all create dangerous risks for the consumer. 
Counterfeiting in the health-care industry is so bad in places that health 
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294 PART II  STRATEGIC DECISIONS

organizations have found instances of fake drugs that contained harmful 
ingredients such as boric acid, brick dust, chalk dust, cement powder, 
talcum powder, floor polish, shoe polish, and antifreeze!

Manufacturers seeking to develop their overseas supply chains must be aware 
of the potential dangers to be found in their location decisions. In addition 
to considering the more common factors of ease of operations, political con-
ditions, and so forth, it is critical that they calculate a related, but perhaps 
often not considered, cost: the potential for local supplier counterfeiting and 
the equal potential for devastating impact of such counterfeiting on an organi-
zation’s reputation and ongoing profitability.27

Questions

1. What are some of the most common reasons for the counterfeiting 
of materials at a company’s overseas supply source?

2. What are some steps a company can take to lessen the impact of 
counterfeiting its raw materials or finished goods through supply 
chain partners?

VIDEO CASE 
Watch this video case to learn about how MPK Foods, a family-owned  
company that produces seasoning mixes sold to grocery stores, works with 
suppliers to get their products on the shelves. 

CRITICAL THINKING EXERCISES 
The following article highlights the importance of making global location deci-
sions based on the total cost of ownership. In other words, companies need 
to make global location choices by evaluating all the factors that impact the 
total cost of doing business in a foreign location. Global location decisions 
should not be based on just availability of cheap labor or raw materials, but 
they should include factors such as labor productivity, distance, and protection 
of intellectual property rights.

Search for the article titled “Time to Head Home for Some Manufacturers” in 
Businessweek and answer the discussion questions.

1. Why is the information in this article important to operations 
managers?

2. What are the business reasons for relocating factories back in the 
United States?

3. How will relocating manufacturing facilities in the United States affect 
how operations and supply chains are managed?

4. What is the U.S. government’s role in fostering or creating 
manufacturing work in the United States? Who will finance this role?

5. What is the near-term future of manufacturing employment in the 
United States?
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