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CHAPTER 10

Facility Location
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Where Should We Move?

One of the most strategic decisions in operations management concerns facility

location.How many factories do we need, and where do we put them?Where do we

have our regional offices?Where do we locate our service stations? Our repair centers?

If we need to downsize our locations, where do we begin? The facility location

decision basically travels in two directions:We are either expanding or downsizing.

Expansion of facilities must be done carefully, because the day may come when we

must close locations, and that is infinitely more difficult to do than opening a plant.

Opening a new location is usually a cause for joy, celebration, and parties. Local

economies reap the benefits when 3,000 jobs are added, for the multiplier effect of

new jobs means additional jobs to service the new workforce. The new workforce

has to find places to live, and that adds health to the local real estate markets. They

have to find places to shop and get their hair cut, nails done, laundry done, cars

serviced, and banking taken care of.

Politicians are always on the alert for potential new employers because that

stimulates the economy, and a healthy local economy usually brings with it satisfied

voters, keeping the politician in office. Mayors need to strive for a diversified

portfolio of businesses. It is dangerous to be reliant on only one employer because

if that one suffers, so does the local economy.

On the other side of the coin, when employers have to close locations, there is a real

human cost.Closing of a plant with 5,000 workersmeans that probably 15,000 ormore

people suffer economically. The real estatemarket declines, as there is a glut of available

homes on the market. All the stores suffer significant declines in sales. Politicians don’t

get reelected. People go on unemployment or move to places where there are jobs.

Michael Moore’s film Roger and Me detailed the cost to Flint, Michigan, when many

jobs were lost as a result of the decline in U.S. auto sales and themove to foreign plants.

In this chapter, we will review the major issues in facility location.
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In this chapter, we will study

Strategic issues in facility location (we will discuss why companies choose

specific locations)

How locations are selected from global, regional, and city sites

The site selections for IKEA

The factor-ratingmethod: Thismethod applies a scoring systemto location

decisions

bestplaces.net, an Internet source for city research

The center-of-gravity method, a grid method for selecting locations

The features of geographic information systems (GIS)

City-ranking services

Several locations: Savannah, Chicago, China, India, Taiwan, and Belfast

The review factors used for closing locations

Learning Objectives

Global Location

Once a decision maker knows what type of facility is needed, that is,manufacturing,

headquarters and offices, distribution, and so on, the first big question in global

facility location is “In what region of the globe will we locate?” A U.S. company, for

example, may desire a manufacturing plant to add to their current three domestic

plants. They might consider Asian countries such as China, Taiwan, and Thailand.

They may consider Mexico. They might consider India, England, Australia, Brazil,

the Czech Republic, Bahrain, or Dubai.

The important considerations a company would need to review include the

following:

1. Labor:What are the local labor costs?

2. Skills:What expertise does the local populace have that we can use?

3. Shipping:What would the shipping costs be to major shipping points?

4. Other costs:What other cost factors must we be concerned about?

5. Political stability:What is the local political climate?

6. Employers:What is the record of other employers in the region?

7. Competition: Where are our competitors located, and how will this location

affect competition?

8. Economics: What is the level of unemployment and availability of skilled

employees in the area?

9. Unions: Is organized labor a factor in the region?

The decision involves numerous trade-offs. One location may offer lower labor

costs that are offset by increased shipping costs. Another location may not be up to

speed on the ISO standards of quality that the industry may dictate.

From Global to Region

After narrowing the choice down to a specific country, the search narrows to

regions, then cities, and then actual sites.

Regional Decisions

The United States has a number of regions offering a completely different set of

advantages and disadvantages. Dealing with each region is much like dealing with

a number of different countries.

Mercedes Benz located in Alabama after scouting for a place to locate a plant to

build SUVs. BMW located in South Carolina. Honda is in Ohio, Nissan in

Tennessee, Toyota in California,Mitsubishi in Illinois, and Subaru in Indiana. In the
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auto industry, it made sense to locate in rather sparsely populated regions, giving

the advantage of an area in which workers had few choices of employers. This made

the local populace reliant on the company and less likely to form a union. The

wages were substantially higher than in other places of employment in each region,

so the plant was warmly received. There was also little opportunity for skilled

workers—engineers, for example—to find other employment in the region easily.

An industrial engineer in Southern Illinois would have to take the day off and

drive to Chicago, St. Louis, or Indianapolis to look for similar work. In Detroit, the

workers could just take a couple of hours off to interview for a job.

The City and Site

Much of the decision on the actual city (or town) and the place to build centers

on the same issues you or I would have to consider if we thought about moving to

another place for a job.What is the cost of housing? What are the local amenities?

What activities does the local community afford?

Then, there are the obvious business decisions. How do we transport materials

from the area? What is the cost of real estate? How high are property taxes? Are

there any tax incentives being offered?

IKEA

IKEA, the Scandinavian furniture store, has 35 current locations, after adding 6

in 2007–2008. Their locations are as follows:
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Tempe, AZ Elizabeth, NJ Burbank, CA

Paramus, NJ Carson, CA Long Island, NY

Costa Mesa, CA Conshohocken, PA E. Palo Alto, CA

S. Philadelphia, PA Emeryville, CA Pittsburgh, PA

San Diego, CA Frisco, TX W. Sacramento, CA

Houston, TX New Haven, CT Woodbridge, VA

Bolingbroke, IL Seattle, WA Schaumberg, IL

Atlanta, GA Stoughton, MA Baltimore, MD

College Park, MD Twin Cities, MN

2006

Dublin, CA Canton, MI Round Rock, TX

2007–2008

Orlando, FL Sunrise, FL Brooklyn, NY

West Chester, OH Portland, OR Draper, UT

IKEA has focused on suburban locations in middle- to high-income neighborhoods.

Among the locations not presently served are Denver,Kansas City, and Tampa,

each of which fits their profile.

The Factor Rating Method

The simplest approach to a location decision is the factor rating method. This

method involves the selection of the most important factors contributing to the

location decision, weighting them, and summing the totals. For example, let’s say

we are considering five cities for location: Denver, Chicago, Atlanta, San Francisco,

and Baltimore. The decision criteria are cost of living, climate, and recreation. Each

city is then compared in the three areas.

We apply weights to the criteria. The weightings will shift the results in favor of

those doing well in the most important decision criteria. In this case, we will use

50% for cost of living, 30% for climate, and 20% for recreation.

The scaling can produce quite different results. If we used a 10-point scale on the

decision, it might go like this (with 1 being best):
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Cost of Living Climate Recreation

.50 .30 .20 Total points

Denver 5 6 3 4.9

Chicago 7 7 4 6.4

Atlanta 3 3 5 3.4

San Francisco 10 1 2 5.7

Baltimore 3 5 6 4.2

Based on this approach, Atlanta, with the lowest score, would be the preferred

choice, since a low score indicates a superior location.

Center-of-Gravity Method

There are a number of different locationmodels that apply to specific situations.

The center-of-gravitymethod suits the case in which existing storesmust be served

by a new distribution center. The objective is to locate the distribution center to

serve the stores from the most economical location. The method involves plotting

the existing locations on a map and using either distance or average driving time

for the number of loads delivered.

Steps:

1. Set up a grid with an arbitrary location of x = 0 and y = 0.

2. Locate each present store location on a grid, noting its x and y location.

3. Note the number of “loads” shipped to this location. In general, this number

represents a dollar volume, quantity volume, or number of shipments.

4. Plug the x, y coordinates and loads into this equation:

Center X [(x1 loads) (x2 loads) (x3 loads) … (xn loads)]/#loads

Center Y [(y1 loads) (y2 loads) (y3 loads) … (yn loads)]/#loads

x [(10 100) + (2 500) + (2 100)]/700

x = 2200/700 = 3.9

y = [(0) + (40 500) + (70 100)]/700

y = 27000/700 = 38.6

This location of x = 4 and y = 39 would be approximately 1 mile to the south of Salt

Lake City.

The location decision maker would weigh this information but not necessarily

locate exactly where the method dictates.

Here is another example, with the turf much larger:

Existing locations:
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Suppose we have three existing locations:

x y Loads

Provo 10 0 100

Salt Lake 2 40 500

Ogden 2 70 100

x y Loads

Reno 0 0 1,000

Sacramento 250 0 2,000

Salt Lake 500 0 2,000

Denver 1,100 100 3,000

Our center-of-gravity-determined location is as follows:

x [(250 2000) (500 2000) (1100 3000)]/8000 600

y = (100 3000)/8000 37.5

This location would be approximately 100 miles to the east of Salt Lake City and

37 miles north—somewhere on the way to Denver, which has the biggest load

requirement.

Geographic Information Systems (GIS)

What is GIS?

Today, many firms employ geographic information systems (GIS) to analyze

location-type decisions. GIS databases include information about addresses, buildings,

and streets and demographic and census information.

There are three approaches to GIS:

1. The database approach: GIS is a geodatabase, describing the geographic world.

2. The map approach: GIS includes map sets of the earth, enabling analysis and

editing.

3. Themodel approach: By combining data sources and applying analytic functions,

new data sets can be created.

Examples of Applications. The Web site www.gis.com gives several examples of

useful applications of GIS technology.

Bank of America analyzed the geographic distribution of the bank’s deposits in

relation to the deposit potential in New York City. This showed them on a map

where they should concentrate on increasing their coverage.

An emergency medical service in Florida plotted emergency calls and response

times. This gave them a visual picture of how long it was taking to respond to calls

in various zones.

When the Shuttle Columbia exploded on reentry over Texas in 2003, a GIS

system was used to model the expected distribution of debris. It did this with

incredible accuracy.

What Can You Do With GIS?

MapWhere Things Are. Mapping where things are lets you find places that have the

features you’re looking for and see where to take action.

1. Finding a feature: People usemaps to see where or what an individual feature is.

2. Finding patterns: Looking at the distribution of features on the map instead

of just an individual feature, you can see patterns emerge.

Maps of the locations of earthquake hazards are essential for creating and updating

building codes used in the United States. Online, interactive earthquake maps,

as well as seismicity and fault data, are available at earthquake.usgs.gov.

Map Quantities. Peoplemap quantities, such as where themost and least are, to find

places that meet their criteria and take action or to see the relationship between

places. This gives an additional level of information beyond simply mapping the

location of features.

A map created by the Center for the Evaluative Clinical Sciences at Dartmouth

Medical School showed the number of children under 18 years per clinically active

pediatrician for a particular study area.

For example, a catalog company selling children’s clothes would want to find ZIP

codes not only around their store but also where there are many young families

with relatively high income. Or public health officials might want to map not only

physicians but also the number of physicians per 1,000 people in each census tract

to see which areas are adequately served and which are not.
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Map Densities. While you can see concentrations by simply mapping the locations

of features, in areas with many features, it may be difficult to see which areas have

a higher concentration than others. A density map lets you measure the number of

features using a uniform unit, such as acres or square miles, so that you can clearly

see the distribution.

Mapping density is especially useful when mapping areas such as census tracts

or counties, which vary greatly in size. On maps showing the number of people per

census tract, the larger tracts might have more people than the smaller ones. But

some smaller tracts might have more people per square mile—a higher density.

FindWhat’s Inside. Use GIS to monitor what’s happening and to take specific action

by mapping what’s inside a specific area. For example, a district attorney would

monitor drug-related arrests to find out if an arrest is within 1,000 ft of a school—

if so, stiffer penalties will apply.

FindWhat’s Nearby. Find out what’s occurring within a set distance of a feature by

mapping what’s nearby.

The Pacid Disaster Center has developed and applied a vulnerability-exposuresensitivity-

resilience model to map people and facilities (what’s nearby) exposed to

flood risk in the Lower Mekong River Basin.

Map Change. Map the change in an area to anticipate future conditions, decide on

a course of action, or evaluate the results of an action or policy.

1. By mapping where and how things move over a period of time, you can gain

insight into how they behave. For example, a meteorologist might study the paths

of hurricanes to predict where and when they might occur in the future.

2. Map change to anticipate future needs. For example, a police chief might study

how crime patterns change from month to month to help decide where officers

should be assigned.

3. Map conditions before and after an action or event to see the impact. A retail

analyst might map the change in store sales before and after a regional ad campaign

to see where the ads were most effective (www.gis.com/whatisgis/dowithgis.html).

Operations management can use GIS for all types of location decisions. For

instance, to locate a new gas station, we would want to know the traffic patterns by

time of day. Since people are more likely to stop for fuel after work, we want to

know in what direction they will be traveling from 5 p.m. to 7 p.m. and locate on

that side of the street.

If you want to locate a new retail store, you’ll need to know the demographics

of the area, the location of competitors in the area, and the traffic patterns.

It is helpful to know the per capita income and the age breakdown of the local

population. You’re not going to do well with a day care center in a retirement

community!
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Fast-Food Locations

Major fast-food chains use GIS systems to find the best places to locate a new

restaurant. A number of key factors play into the decision, which would be similar

for a gas station or a convenience store.

1. Traffic patterns: An actual estimate of traffic flows by time of day plays into

this decision. Sales are greater for fast-food restaurants in the evening, so the best

location would have greater traffic flow in the evening than in the morning. For

example, one side of the street may have heavy traffic in the morning as people

drive to work, whereas traffic is heavier on the other side of the street in the

evening, when they return. Thus, the fast-food restaurant, and the gas station,

would be more likely to get business on the “evening” side of the street.

2. Ease of entry: The ease of getting in and out of the restaurant is a key consideration.

If there is a cement median blocking a left-hand turn into the restaurant,

then that alone will cut into the business.

3. Competition: It is not necessarily bad to locate within spitting distance of the

competition, as long as the traffic patterns dictate enough demand. However, to

find a great location with no competition enables the restaurant to enjoy a nice

period of profits until the competition locates next door.

4. Other nearby businesses: Locating near a gas station, even next door, is a good

thing because customers tend to group their stops. It is also smart to locate on the

way to a popular attraction or store.

5. Demographic trends: A study of the local incomes, crime rates, and real estate

trends is important tomake sure the company is not locating in an area that is declining.

A lot of thoughtmust go into the location of a fast-food restaurant, a small business,

or even an office, such as an accounting specialist, shoe repair, hair salon, or any other

business. The small businessperson often has a great concept for a business but makes

a poor location decision that cuts into the business.

www.bestplaces.net

An application of the factor-rating method is found at bestplaces.net. This site

takes a number of factors in selecting a city and enables the user to weight each

factor in making a decision. This process for an individual is similar to what a firm

would go through in selecting a location.

For example, let’s say we have two individuals finishing college who want to

find a job in certain types of cities. Student #1 prefers warmth above all factors.

She or he prefers a job in a city that is near the beach. Student #2 prefers a small

city (under 300,000 in population) with a low cost of living and low crime rate.

After plugging in their ratings in the site, the factors are summarized and the best

cities determined.
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Cities Ranked and Rated

Sperling and Sander’s (2007) book, Cities Ranked and Rated, was published in

2004, ranking more than 400 U.S. cities in nine categories:

1. Economy and jobs: This category looks at employment levels and projected

growth. It may change drastically from year to year for cities dependent on specific

industries.

2. Cost of living: This is derived from the U.S. Bureau of Labor Statistics Cost of

Living Index. It includes the cost of housing, utilities, food, gasoline, and so on.

3. Climate: This ranking seeks out the nicest weather by finding the climates

with mild weather.

4. Education: This factor is derived by graduation rates and availability of

higher education.

5. Health and health care: This ranking is a “mix of health hazard and healthcare

attributers.”
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Student #1:

1. Orlando 2. Ft. Myers, FL 3. San Francisco, CA

Economy B Economy B Economy C

Housing CHousing B−Housing C

Education CEducation C Education A−

Health B−Health C Health A

Crime C−Crime C Crime C

Recreation A Recreation B Recreation A

Culture A−Culture C−Culture A

Student #2:

1. Bellingham, WA 2. Ft. Collins, CO 3. Bremerton, WA

Economy B−Economy B Economy B−

Housing B−Housing B−Housing C

Education CEducation B−Education C

Health C−Health B−Health C

Crime B−Crime B Crime B−

Recreation BRecreation ARecreation A

Culture C Culture C−Culture C

Transportation CTransportation C−Transportation C−

6. Crime: Crime is determined by property rates.

7. Transportation: This ranking is a function of commute times and availability

of mass transit and air transportation.

8. Leisure: Leisure is calculated by the available forms of entertainment and

recreation.

9. Arts and culture: Symphony orchestras,museums, ballets, and libraries weigh

in here.

The best cities by category are given in Tables 10.1 through 10.3. (Note that these

rankings were published based on a 2003 report.) Most of the categories will be

similar from year to year, but the economic figures could change drastically. Here

are some excerpts from the book:
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Table 10.1 Best and Worst Cities by Cost of Living

Rank Best Rank Worst

1 Texarkana, TX 373 San Francisco, CA

2 Anderson, IN 372 San Jose, CA

3 Danville, VA 371 Salinas, CA

4 Altoona, PA 370 Santa Ana, CA

5 Decatur, IL 369 New York, NY

6 Longview, TX 368 Honolulu, HI

7 Youngstown, OH 367 Santa Rosa, CA

8 Victoria, TX 366 Oxnard, CA

9 McAllen, TX 365 Santa Cruz, CA

10 Clarksville, TN 364 Oakland, CA

Table 10.2 Best and Worst by Climate

Rank Best Rank Worst

1 Salinas, CA 375 Lewiston, ME

2 Oakland, CA 374 Portland, ME

3 Santa Cruz, CA 373 Bangor, ME

4 San Francisco, CA 372 Burlington, VT

5 Honolulu, HI 371 Hartford, CT

6 San Louis Obispo, CA 370 Norwich, CT

7 Santa Barbara, CA 369 Pocatello, ID

8 Los Angeles, CA 368 Springfield, MA

9 Riverside, CA 367 Albany, NY

10 San Diego, CA 366 Glens Falls, NY
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Table 10.3 Best and Worst Cities by Leisure

Rank Best Rank Worst

1 Los Angeles, CA 375 El Centro, CA

2 Chicago, IL 374 Jackson, TN

3 New York, NY 373 Cheyenne, WY

4 Seattle, WA 372 St. Joseph, MO

5 San Francisco, CA 371 Dothan, AL

6 Nassau, NJ 370 Victoria, TX

7 Boston, MA 369 Gadsden, AL

8 Santa Ana, CA 368 Jonesboro, AR

9 Riverside, CA 367 Midland, TX

10 Phoenix, AZ 366 Danville, IL

The Chicago Skyline

SOURCE: © Stuart Berman/istockphoto.com

Decision Factors for Two Cities

Every city has its merits and demerits.We will discuss the strengths and weaknesses

of two quite different cities: Savannah, Georgia, and Chicago, Illinois.

Savannah, a quaint little city located on the Atlantic Ocean, just north of Florida

and south of Hilton Head Island, South Carolina, has been known as a tourist destination

in the South, famous as the setting for the book and movie Midnight in the

Garden of Good and Evil (Berendt, 1994).

Savannah also is an important and growing port for shipping. Let’s take a look

at that aspect of Savannah.

Port Location: Savannah

There is not a lot a city can do to attract business to its ports. For starters, the

infrastructure and capital required to attract shipping business to a city’s ports is
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City Hall in Savannah, Georgia

SOURCE: © Bill Manning/istockphoto.com

enormous. Plus, the city has to be at an advantageous geographical position. Here

are the 10 busiest ports in the United States:

Total Containers

Port (in Millions)

Los Angeles, CA 7.32

Long Beach, CA 5.78

New York/New Jersey 4.48

Oakland, CA 2.04

Charleston, SC 1.86

Total Containers

Port (in Millions)

Hampton Roads, VA 1.81

Tacoma, WA 1.80

Seattle, WA 1.78

Vancouver, WA 1.66

Savannah, GA 1.66

The small city of Savannah, Georgia, has reached the 10th place by tripling its

business from 1994 to 2006 (Machalaba, 2005). This business generates 120,000

jobs for South Georgia. The angle Savannah took to this path was to encourage

retailers to build warehouses in lower-cost areas in the South. Savannah has

benefited by the logjam in the California ports, so some Asian exporters have

found Savannah a lower-hassle alternative. The presence of major distribution

centers for Wal-Mart and Home Depot brought a number of retailers into

the region.

Why Locate in Chicago?

Chicago, the third largest city in theUnited States, boasts strengths in transportation,

hospitality, and commerce.Unlike othermidwestern cities that depend heavily onmanufacturing,

Chicago offers a diversified economy, a balanced portfolio, which is helpful

for cities to fend off the negative effects of economic down cycles.

The decision to locate a headquarters, plant, or warehouse is influenced bymany

factors: for instance, costs to ship, ease of getting there, local amenities, and cost of

living. Chicago certainly cannot attract companies based on its winters, which are

quite cold. But the falls are very nice, and the summers are very pleasant.

A quick examination of the top 20 companies headquartered in the Chicago

area shows a very diverse collection of food, drugs, service and retail, and financial

institutions (see Table 10.4).
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Rank Firm Industry # Employees Worldwide

1 Boeing Aerospace 153,000

2 Sears Retail 355,000

3 Walgreen Drug stores 155,200

4 Motorola Communications 69,000

5 Caterpillar Farm equipment 85,116

6 Archer Daniels Agricultural 25,641

7 Allstate Corp. Insurance 38,900

8 Kraft Foods Food 94,000

9 Abbott Labs Pharmaceuticals 59,735

10 Deere and Co. Farm machinery 47,400

11 McDonald’s Fast food 447,000

12 Sara Lee Food 137,000

13 UAL Corp. Airline 57,000

14 Exelon Corp. Electricity 17,200

15 Illinois Tool Work Industrial 50,000

16 CAN Financial Insurance 10,100

17 Baxter Intl Health care 47,000

18 AON Corp. Insurance 46,600

19 Office Max Office supply 29,000

20 R.R. Donnelley Printing 50,000

Table 10.4 The 20 Largest Public Firms in Chicago

Chicago’s location, on the banks of Lake Michigan, was the prime reason for its

growth in the 19th century. After rebuilding from the destruction of the Chicago

fire, the city was able to rise from the ashes with a more manageable city plan.

Eventually, it phased out its claim to fame as the “slaughterhouse” of America, a

reputation it gained from its position as the largest meat-processing city in the

world. The city relies heavily on public transportation, with two rail systems (the El

and the Metra) and a large fleet of buses.Major efforts have been made to beautify

the city in the past decade, most notable being the building of Millennium Park, a

beautiful park right by Michigan Avenue.

Chicago has two major airports, O’Hare and Midway, and is a hub for both

United and American Airlines. Because it is so centrally located within the United

States, it ranks with Atlanta as a major intersection for air travel.

Global Location Factors: China and India

In the 21st century, the growing economic powers are China and India. China

has made its mark in manufacturing and India in technology and services

(Bremner & Engardio, 2005).

China anticipates more than U.S.$1.5 trillion in merchandise exports by 2010,

up from U.S.$0.3 trillion, a fivefold increase. Meanwhile, India expects to export

more than U.S.$75 billion in IT and services, an increase from only U.S.$6 billion

in 2002 (Engardio, 2005).

From 2000 to 2004, India’s gross domestic product (GDP) per capita grew from

only U.S.$410 to around U.S.$500.During the same time period, China’s GDP grew

from about U.S.$825 to U.S.$1,050.

The current population of India is about 1.1 billion and of China, 1.25 billion.

By 2050, they are anticipated to rise to 1.6 billion and 1.4 billion, respectively. The

population of the United States is 300 million and is predicted to be 400 million by

2050.With “a billion” customers with increasing purchasing power, it is no wonder

that these markets are highly sought after.

A limiting factor in China is the actual scarcity of laborers. As job opportunities

increased, the availability of workers diminished.There has been a rapid rise in wages as

opportunities for employment increased. (For the 2005 figures inChina, see Table 10.5.)

Chapter 10: Facility Location 235

Table 10.5 Wages in Major Chinese Cities

City Percentage of Annual Wage Increase, 2005 Average Annual Pay for Manual Labor (U.S. $)

Beijing 9 2,756

Chengdou 10 1,489

Nanjing 12 2,353

Shanghai 9 2,979

Chongqing 11 1,787

Wuhan 9 2,681

Suzhou 10 2,413

Guangzhou 8 3,349

Honda Motors opened an automobile plant in Guangzhou in 2005. Honda has

found the efficiency there to be equal to that of its plants in Japan and the United

States, opening the door for an industry expected to have a capacity of 8 million

units by 2008.

India is also a player in the automobile industry, although its domestic autos are

yet to be popularized abroad. The Tata-produced Indica costs a mere $6,600.

However, it is in telecommunications that India has made the biggest impression.

The move of the largest cellular company, Bharti, to outsource its cellular network

to three equipment suppliers was innovative in the industry (Hamm, 2005).

Bangalore has been a popular location for call centers,mainly from U.S. companies.

Bangalore can provide a well-educated workforce with good English language

skills.Many U.S. workers voiced their displeasure at the outsourcing of call centers

and IT functions to India. However, companies have increasingly found this to be

the economic solution.

As Roberts (2006) stated in Business Week, “In the coming decades, China and

India will disrupt workforces, industries, companies, and markets in ways that we

can barely begin to imagine.”

Made in Taiwan

Although challenged by its lack of diplomatic relations with many countries,

Taiwan has grown into a major exporter of manufactured goods. In fact, by 2006, it

was the third largest exporter in the world, behind China and Japan, with the value

of its exported goods totaling U.S.$215 billion (Insight Guide, 2006). Much of this

comes from the IT hardware industry, totaling U.S.$30 billion per year. Taiwan is

the world’s leading manufacturer of laptop computers and a leading exporter of

computer chips, bicycles, and chemicals.

The GDP of Taiwan is half that of the United States but much higher than that

of neighboring Thailand and China. The population’s use of the English language

has enhanced its ability to bargain with English-speaking businesspeople. It also has

a heavy Japanese presence, as Asian and Western influences blend into a sophisticated

economic system. Trade with China is common despite the absence of a

diplomatic relationship.

Taipei, the largest city in Taiwan, is a very sophisticated city, with a mass rapid

transit (MRT) system providing quick access around the city. Taipei boasts the

world’s largest skyscraper (at present), Taipei 101, and a shopping district comparable

to the one in Hong Kong.

Importantly, Taiwanese are friendly to foreigners, making it a good country for

a corporate presence.

Northern Ireland

Belfast, in Northern Ireland, has become a popular location for foreign companies,

with Citigroup, Microsoft, Oracle, Liberty Mutual, and Allstate Insurance

locating there. Belfast has two highly recognized universities, Queen’s University,
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Belfast (QUB) and University of Ulster (UU), and this has proven to be a magnet

for IT, financial services, and biotechnology firms.

A major consideration of locating in Northern Ireland is the political climate,

and the recent stability has been a positive factor in the economic climate. A major

factor that attracts business is the well-educated and highly motivated workforce

available at lower salaries than in the rest of Britain and Europe. Foreign direct

investment is mostly from the knowledge-based sectors.

The Best European Cities for Business

A survey of 500 board directors giving their opinions of the best European cities

in which to conduct business gave the following results:
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1. London

2. Paris

3. Frankfurt

4. Brussels

5. Barcelona

6. Amsterdam

7. Madrid

8. Berlin

9. Munich

10. Zurich

The survey asked participants to rank the most important location factors, and

easy access to markets was listed first, with communication and transportation and

availability of staff ranked high. Quality of life was listed as the least important

factor to these executives.Make of that what you will.

Going the Other Way: Closing Plants

On April 1, 2006, Delphi announced that it was closing 21 of its 29 plants. This

cut 17,000 union jobs, which paid an average of $27 an hour.

Other than the economics of the situation, the Chicago Tribune reported the

reason the eight plants that survived would remain open:

The eight key plants, which employ 16,000 union workers, are in Kokomo,

Ind.; Warren and Vandalia, Ohio; Grand Rapids, Mich.; Lockport and

Rochester, NY.; and Brookhaven and Clinton,Miss.

Logistics explain why Delphi will maintain these U.S. plants. Components

built at these plants, such as electronic controls; safety, communications and

entertainment systems; and engine management systems, are shipped to

assembly plants hours before they are installed on a vehicle.

On the other hand, brake pads and door hardware are low-margin “commodity”

parts that can be built anywhere and easily shipped from low wage

countries and stored in boxes until needed. Plants that produce such parts,

including those in Milwaukee; Dayton, Ohio; Anderson, Ind.; and the

Michigan cities of Flint, Lansing, Saginaw and Coopersville; are rendered

expendable. (Popely, 2006, p. 8)

Delphi also eliminated 8,500 salaried workers globally. In Mexico, Delphi’s

workers are paid an annual wage of $7,000. Delphi employs 70,000 in Mexico, and

these reductions bring the U.S. total to 30,000.

The headline read, “Nokia’s German Closure Sparks Political Anger”

(Euronews.net, 2008). Nokia had been given financial incentives to locate a plant in

Germany for 2,300 workers. The incentives expired in September 2006, and

15 months later, Nokia announced that it was moving to Romania and Hungary.

This followed moves by Motorola and Ben Q to move their cell phone manufacturing

out of Germany, at a cost of 6,000 jobs. The German politicos were indignant,

but Nokia felt that it had met its obligations and moved in search of cheaper labor.

In 1999, the Philip Morris plant closing in Louisville, Kentucky, was done due to

declining sales in the cigarette industry (Hayes, 1999).With a 1%to 2%annual decline

in sales, the writing was on the wall, and the plant was running at under 50% capacity.

This reduction of 1,400 jobs was due to a combination of factors, according to

PhilipMorris: increased productivity at other facilities, technological advances, and

marketplace changes. The closing cost $200 million in severance packages.

In 2005, General Motors cut 30,000 jobs in a bid to reduce costs, cutting 9% of

its global workforce (MSNBC.com, 2005). The cuts were largely from the United

States and Canada.

When companies consider which plant or plants to close, they sometimes consider

manpower difficulties. Called the “Runaway shop,” this means that the company

selects plants to close where it has experienced labor difficulties. Some of the

factors to be considered in a plant or office closing are as follows:

Total cost

Total productivity

Reduced sales

Plant condition

Technology requirements

Labor costs

Labor relations

More attractive sites

Incentives from other locations

Industry or product decline

These are the realities that many companies face. When business turns downward,

they have to examine their existing plant structure (or hotel structure or

restaurant structure) and decide how to go about reducing the locations in a way

that makes economic sense.

Conclusion

The facility location decision is one of analyzing the appropriateness of present

locations, considering future new locations, and considering possible closures. The

plant or headquarters closing can be a traumatic event for employees, so it is wise

to consider new locations with that in mind.
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A variety of mathematical approaches are available for plant location decisions,

including simple-to-use methods such as the center-of-gravity and the factor-ratings

methods. GIS have attained wide popularity for their ability to track demographic

data. Perhaps as often as not, a simple intuitive decision is made without much

thought given to these tools. However, the more thorough the analysis, the better

informed the decision maker will be.

Summary

One of the most strategic aspects of operations management has to do with its location of

plants and offices. Access to markets, customers, and raw materials is an important consideration in

plant location decisions.

Location decisions range from regional to local and site selection. The global decision includes

a study of labor availability, skills, shipping costs, political and economic factors, competition, and

labor unions.

The factor-rating method is a technique in which important factors are compared and

weighted.

The center-of-gravity method is applied for situations of existing plants or stores needing a

central warehouse.

GIS are used for location decisions frequently and offer the ability to show where things are and

give demographic data.

Key Terms

Center-of-gravity method

Factor rating method

Geographic information systems (GIS)

Review Questions

1. How do facility location decisions differ when they are being considered at a global level?

2. What are the major issues one would face if looking for a location for an automobile plant?

Hotel? Hospital?Waffle House?

3. What method of location analysis would be best to select a site for a new mega mall?

4. If a company sought a location that would be less likely to unionize, how would they go about

finding that information?

5. What would be the major factors to be considered when selecting plants to shut down in a

multiplant network?
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Problems

1. Best Buy presently has 41 locations in Illinois. Table 10.6 gives population density and latitude

(X) and longitude (Y). Using population density as a proxy for volume, apply the center-of-gravity

method to determine a good location for a distribution warehouse.
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Table 10.6 Location Coordinates in Illinois

City Population Density (/Sq. Mile) X Y

Forsyth 1,157 39.9 88.9

Bloomington 2,880 40.4 88.9

Springfield 2,064 39.7 89.6

Champaign 3,975 40.1 88.2

Peoria 2,543 40.7 89.6

Joliet 2,791 41.5 88.1

Fairview Hgts 1,349 38.5 89.9

Moline 2,806 41.4 90.5

Matteson 1,811 41.5 87.7

Bolingbroke 2,747 41.6 88.0

Orland Pk 2,668 41.6 87.8

Aurora 3,712 41.7 88.2

Downers Grove 3,420 41.7 88.0

Geneva 2,321 41.8 88.3

DeKalb 3,094 41.9 88.7

Crestwood 3,682 41.6 87.7

Lansing 4,189 41.5 87.5

Countryside 2,227 41.7 87.8

Burbank 6,687 41.7 87.7

Bloomingdale 3,204 41.9 88.0

N. Riverside 4,331 41.8 87.8

Addison 3,808 41.9 88.0

Melrose Pk 5,466 41.8 87.8

W. Dundee 2,041 42.0 88.2

Norridge 8,014 41.9 87.8

Schaumberg 3,967 42.0 88.0

Chicago 12,750 41.5 87.6

Chicago 12,750 41.5 87.6

Chicago 12,750 41.5 87.6

Rockford 2,680 42.2 89.0
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City Population Density (/Sq. Mile) X Y

Skokie 6,309 42.0 87.7

Niles 5,118 42.0 87.8

Arlington Hts 4,633 42.0 87.9

Crystal Lk 2,340 42.2 88.3

Evanston 9,584 42.0 87.2

2. Given the following coordinates and loads, find the preferred location, using the center-of-gravity

method:

Location X Y Loads

St. Louis 0 0 1,000

Columbia 80 0 400

Kansas City 200 0 1,000

Denver 700 0 2,000

Projects

1. Find the location coordinates of theWal-Mart stores in your state (walmart.com), and determine

a good location for a central warehouse serving these locations. Assume all the stores will have

the same shipments.

2. Go to Bestplaces.net and find your best place to live. How does it differ from where you are?

3. Plot the McDonald’s restaurants in your city on a map. If you were to locate a new one,

where would it go?

4. Do the same for Starbucks.

5. Discuss the movement of jobs in manufacturing and customer service to locations outside the

United States. Is this good or bad for the national economy?

6. Review major plant location decisions in your region. Were there new plants opening? Old

plants closing?What is the unemployment rate in your region, and is it attractive for a future plant?

7. Assume you are assigned to select five U.S. cities to establish regional headquarters for a growing

company that presently has only a national headquarters in Philadelphia. The business is hospital

patient billing software.What places would you go?
8. What advantages do the following countries offer tomanufacturers?Mexico,Taiwan, and Ireland.

9. The United States has several mints that print money for the economy. Analyze the present

locations and suggest a new one.

10. Analyze the air traffic out of northern California airports and suggest an office location for a

company requiring its managers to travel extensively.

11. Julia won the lottery. She actually won $100 million! For years, she had spent $10 a week on

the lottery and it paid off. She had fantasized about what she would do with the money for so long

that she had a plan on how to spend the money—quickly. Her decision is to spend $10 million by

purchasing four houses. She intends to do her entire search over the Internet by consulting with

three sources.

Bestplaces.net: This site will give her the basic information on many of the cities.

move.com/?poe=homestore: This site will show her available houses for sale.

Zillow.com: This site gives her an estimate of the value of the property.

Assignment: Find four locations for Julia. Explain why you chose each one.

12. Joe Faryar owns several 39-dollar hotels along the interstate in Nevada. He is looking to

expand to Utah and Arizona. He has enough cash to open three more locations. What would his

criteria be for selecting these locations?

Web Sites

www.bestplaces.net

www.businessfacilities.com

www.citymayors.com

www.gis.com

www.move.com/?poe=homestore

www.zillow.com
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