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2.5: Chapter 8- Operations Management in Manufacturing and Service Industries

Learning Objectives
1. Define operations management, and discuss the role of the operations manager in a manufacturing company.
2. Describe the decisions made in planning the production process in a manufacturing company.

Like PowerSki, every organization—whether it produces goods or provides services—sees Job 1 as furnishing customers with
quality products. Thus, to compete with other organizations, a company must convert resources (materials, labor, money,
information) into goods or services as efficiently as possible. The upper-level manager who directs this transformation process is
called an operations manager. The job of operations management (OM), then, consists of all the activities involved in transforming
a product idea into a finished product, as well as those involved in planning and controlling the systems that produce goods and
services. In other words, operations managers manage the process that transforms inputs into outputs. Figure 8.1 “The
Transformation Process” illustrates this traditional function of operations management.

Figure 8.1 The Transformation Process

In the rest of this chapter, we’ll discuss the major activities of operations managers. We’ll start by describing the role that
operations managers play in the various processes designed to produce goods and offer services. Next, we’ll look at the production
of goods in manufacturing firms; then, we’ll describe operations management activities in companies that provide services. We’ll
wrap up the chapter by explaining the role of operations management in such processes as quality control and outsourcing.

Operations Management in Manufacturing
Like PowerSki, all manufacturers set out to perform the same basic function: to transform resources into finished goods. To
perform this function in today’s business environment, manufacturers must continually strive to improve operational efficiency.
They must fine-tune their production processes to focus on quality, to hold down the costs of materials and labor, and to eliminate
all costs that add no value to the finished product. Making the decisions involved in the effort to attain these goals is the job of the
operations manager. That person’s responsibilities can be grouped as follows:

Production planning. During production planning, managers determine how goods will be produced, where production will take
place, and how manufacturing facilities will be laid out.
Production control. Once the production process is under way, managers must continually schedule and monitor the activities
that make up that process. They must solicit and respond to feedback and make adjustments where needed. At this stage, they
also oversee the purchasing of raw materials and the handling of inventories.
Quality control. Finally, the operations manager is directly involved in efforts to ensure that goods are produced according to
specifications and that quality standards are maintained.

Let’s take a closer look at each of these responsibilities.

Planning the Production Process

The decisions made in the planning stage have long-range implications and are crucial to a firm’s success. Before making decisions
about the operations process, managers must consider the goals set by marketing managers. Does the company intend to be a low-
cost producer and to compete on the basis of price? Or does it plan to focus on quality and go after the high end of the market?
Perhaps it wants to build a reputation for reliability. What if it intends to offer a wide range of products? To make things even more
complicated, all these decisions involve trade-offs. Upholding a reputation for reliability isn’t necessarily compatible with offering
a wide range of products. Low cost doesn’t normally go hand in hand with high quality.

With these factors in mind, let’s look at the specific types of decisions that have to be made in the production planning process.
We’ve divided these decisions into those dealing with production methods, site selection, facility layout, and components and
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materials management.

Production-Method Decisions
The first step in production planning is deciding which type of production process is best for making the goods that your company
intends to manufacture. In reaching this decision, you should answer such questions as the following:

How much input do I receive from a particular customer before producing my goods?
Am I making a one-of-a-kind good based solely on customer specifications, or am I producing high-volume standardized goods
to be sold later?
Do I offer customers the option of “customizing” an otherwise standardized good to meet their specific needs?

One way to appreciate the nature of this decision is by comparing three basic types of processes or methods: make-to-order, mass
production, and mass customization. The task of the operations manager is to work with other managers, particularly marketers, to
select the process that best serves the needs of the company’s customers.

Make-to-Order

At one time, most consumer goods, such as furniture and clothing, were made by individuals practicing various crafts. By their
very nature, products were customized to meet the needs of the buyers who ordered them. This process, which is called a make-to-
order strategy, is still commonly used by such businesses as print or sign shops that produce low-volume, high-variety goods
according to customer specifications.

Mass Production

Figure 11.2 Mass Production; Dawn Endico – Dealer Prep – CC BY-SA 2.0.

Automakers produce a high volume of cars in anticipation of future demand.

By the early twentieth century, however, a new concept of producing goods had been introduced: mass production (or make-to-
stock strategy) is the practice of producing high volumes of identical goods at a cost low enough to price them for large numbers of
customers. Goods are made in anticipation of future demand (based on forecasts) and kept in inventory for later sale. This approach
is particularly appropriate for standardized goods ranging from processed foods to electronic appliances.

Mass Customization
But there’s a disadvantage to mass production: customers, as one contemporary advertising slogan puts it, can’t “have it their way.”
They have to accept standardized products as they come off assembly lines. Increasingly, however, customers are looking for
products that are designed to accommodate individual tastes or needs but can still be bought at reasonable prices. To meet the
demands of these consumers, many companies have turned to an approach called mass customization, which (as the term suggests)
combines the advantages of customized products with those of mass production.

This approach requires that a company interact with the customer to find out exactly what the customer wants and then
manufacture the good, using efficient production methods to hold down costs. One efficient method is to mass-produce a product
up to a certain cut-off point and then to customize it to satisfy different customers.

The list of companies devoting at least a portion of their operations to mass customization is growing steadily. One of the best-
known mass customizer is Nike, which has achieved success by allowing customers to configure their own athletic shoes, apparel,
and equipment through Nike’s iD program. The Web has a lot to do with the growth of mass customization. Levi’s, for instance,
lets a woman find a pair of perfect fitting jeans by going through an online fitting process that first identifies her “curve” type:
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slight (straight figure), demi (evenly proportioned), bold (curvy figure, which experiences waist gapping in the back), and supreme
(curviest shape, which needs a higher rise in the back). Oakley offers customized sunglasses, goggles, watches, and backpacks,
while Mars, Inc. can make M&M’s in any color the customer wants (say, school colors) as well as add text and pictures to the
candy.

Naturally, mass customization doesn’t work for all types of goods. Most people don’t care about customized detergents or paper
products (although a customized Kleenex tissue box with your picture on it and a statement that says, “go ahead…cry over me!”
might come in handy after a relationship breakup with your significant other).  And while many of us like the idea of customized
clothes, footwear, or sunglasses from Levi’s, Nike, or Oakley, we often aren’t willing to pay the higher prices they command.

Facilities Decisions

After selecting the best production process, operations managers must then decide where the goods will be manufactured, how
large the manufacturing facilities will be, and how those facilities will be laid out.

Site Selection
In choosing a location, managers must consider several factors:

To minimize shipping costs, both for raw materials coming into the plant and for finished goods going out, managers often want
to locate plants close to suppliers, customers, or both.
They generally want to locate in areas with ample numbers of skilled workers.
They naturally prefer locations where they and their families will enjoy living.
They want locations where costs for resources and other expenses—land, labor, construction, utilities, and taxes—are low.
They look for locations with a favorable business climate—one in which, for example, local governments might offer financial
incentives (such as tax breaks) to entice them to do business in their locales.

Managers rarely find locations that meet all these criteria. As a rule, they identify the most important criteria and aim at satisfying
them. In deciding to locate in San Clemente, California, for instance, PowerSki was able to satisfy three important criteria: (1)
proximity to the firm’s suppliers, (2) availability of skilled engineers and technicians, and (3) favorable living conditions. These
factors were more important than operating in a low-cost region or getting financial incentives from local government. Because
PowerSki distributes its products throughout the world, proximity to customers was also unimportant.

Capacity Planning
Now that you know where you’re going to locate, you have to decide on the quantity of products that you’ll produce. You begin by
forecasting demand for your product. Forecasting isn’t easy, to estimate the number of units that you’re likely to sell over a given
period, you have to understand the industry that you’re in and estimate your likely share of the market by reviewing industry data
and conducting other forms of research.

Once you’ve forecasted the demand for your product, you can calculate the capacity requirements of your production facility—the
maximum number of goods that it can produce over a given time under normal working conditions. In turn, having calculated your
capacity requirements, you’re ready to determine how much investment in plant and equipment you’ll have to make, as well as the
number of labor hours required for the plant to produce at capacity.

Like forecasting, capacity planning is difficult. Unfortunately, failing to balance capacity and projected demand can be seriously
detrimental to your bottom line. If you set capacity too low (and so produce less than you should), you won’t be able to meet
demand, and you’ll lose sales and customers. If you set capacity too high (and turn out more units than you should), you’ll waste
resources and inflate operating costs.

Key Takeaways
The job of operations management is to oversee the process of transforming resources into goods and services.
The role of operations managers in the manufacturing sector includes production planning, production control, and quality
control.
During production planning, managers determine how goods will be produced (production process), where production will take
place (site selection), and how manufacturing facilities will be laid out (layout planning).
In selecting the appropriate production process, managers compare three basic methods: make-to-order strategy (goods are
made to customer specifications), mass production or make-to-stock strategy (high volumes of goods are made and held in

[1]

[2]

https://libretexts.org/
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://biz.libretexts.org/@go/page/83824?pdf


2.5.4 https://biz.libretexts.org/@go/page/83824

inventory for later sale), and mass customization (high volumes of customized goods are made).
In choosing the site for a company’s manufacturing operations, managers look for locations that minimize shipping costs, have
an ample supply of skilled workers, provide a favorable community for workers and their families, offer resources at low cost,
and have a favorable business climate.
Managers estimate the quantity of products to be produced by forecasting demand for their product and then calculating the
capacity requirements of the production facility—the maximum number of goods that it can produce over a given period under
normal working conditions.

Exercises
1. (AACSB) Analysis
2. (AACSB) Analysis

Facility Layouts
Learning Objective
1. Describe four major types of facility layouts: process, product, cellular, and fixed position.

The next step in production planning is deciding on plant layout—how equipment, machinery, and people will be arranged to make
the production process as efficient as possible. In this section, we’ll examine four common types of facility layouts: process,
product, cellular, and fixed position.

The process layout groups together workers or departments that perform similar tasks. Goods in process (goods not yet finished)
move from one workstation to another. At each position, workers use specialized equipment to perform a particular step in the
production process. To better understand how this layout works, we’ll look at the production process at the Vermont Teddy Bear
Company. Let’s say that you just placed an order for a personalized teddy bear—a “hiker bear” with khaki shorts, a white T-shirt
with your name embroidered on it, faux-leather hiking boots, and a nylon backpack with sleeping bag. Your bear begins at the fur-
cutting workstation, where its honey-brown “fur” coat is cut. It then moves to the stuffing and sewing workstation to get its insides
and have its sides stitched together. Next, it moves to the dressing station, where it’s outfitted with all the cool clothes and gear that
you ordered. Finally, it winds up in the shipping station and starts its journey to your house. For a more colorful “Online Mini-
Tour” of this process, log on to the Vermont Teddy Bear Web site at http://www.vermontteddybear.com/Static/Tour-
Welcomestation.aspx (or see Figure 8.3 “Process Layout at Vermont Teddy Bear Company”).

Figure 8.3 Process Layout at Vermont Teddy Bear Company

Stuffing and sewing -> Dressing -> Shipping->

In a product layout, high-volume goods are produced efficiently by people, equipment, or departments arranged in an assembly line
—that is, a series of workstations at which already-made parts are assembled. Just Born, a candy maker located in Bethlehem,
Pennsylvania, makes a product called Marshmallow Peeps on an assembly line. First, the ingredients are combined and whipped in
huge kettles. Then, sugar is added for color. At the next workstation, the mixture—colored warm marshmallow—is poured into
baby-chick–shaped molds carried on conveyor belts. The conveyor-belt parade of candy pieces then moves forward to stations
where workers add eyes or other details. When the finished candy reaches the packaging area, it’s wrapped for shipment to stores
around the world. To take an online tour of the Marshmallow Peeps production process, log on to the Just Born Web site at
http://www.justborn.com/get-to-know-us/our-factory (or see Figure 8.4 “Product Layout at Just Born, Inc.”).

Figure 8.4 Product Layout at Just Born, Inc.
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Sugar-added coloring -> Molding -> Detailing -> Wrapping and shipping->

Both product and process layouts arrange work by function. At the Vermont Teddy Bear Company, for example, the cutting
function is performed in one place, the stuffing-and-sewing function in another place, and the dressing function in a third place. If
you’re a cutter, you cut all day; if you’re a sewer, you sew all day: that’s your function. The same is true for the production of
Marshmallow Peeps at Just Born: if your function is to decorate peeps, you stand on an assembly line and decorate all day; if your
function is packing, you pack all day.

Arranging work by function, however, isn’t always efficient. Production lines can back up, inventories can build up, workers can
get bored with repetitive jobs, and time can be wasted in transporting goods from one workstation to another. To counter some of
these problems, many manufacturers have adopted a cellular layout, in which small teams of workers handle all aspects of building
a component, a “family” of components, or even a finished product. Each team works in a small area, or cell, equipped with
everything that it needs to function as a self-contained unit. Machines are sometimes configured in a U-shape, with people working
inside the U. Because team members often share duties, they’re trained to perform several different jobs. Teams monitor both the
quantity and the quality of their own output. This arrangement often results in faster completion time, lower inventory levels,
improved quality, and better employee morale. Cellular manufacturing is used by large manufacturers, such as Boeing, Raytheon,
and Pratt & Whitney,  as well as by small companies, such as Little Enterprise, which makes components for robots. Figure
8.5 “Cellular Layout” illustrates a typical cellular layout.

Figure 8.5 Cellular Layout

It’s easy to move teddy bears and marshmallow candies around the factory while you’re making them, but what about airplanes or
ships? In producing large items, manufacturers use fixed-position layout in which the product stays in one place and the workers
(and equipment) go to the product. This is the arrangement used by General Housing Corporation in constructing modular homes.
Each house is constructed at the company’s factory in Bay City, Michigan, according to the customer’s design. Because carpenters,
electricians, plumbers, and others work on each building inside the climate-controlled factory, the process can’t be hindered by
weather. Once it’s done, the house is transported in modules to the owner’s building site and set up in one day. For a closer view of
General Housing Corporation’s production process, go to the General Housing Web site at http://www.genhouse.com.

Key Takeaways
Managers have several production layout choices, including process, product, cellular, and fixed-position.

[3] [4][5]

https://libretexts.org/
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://biz.libretexts.org/@go/page/83824?pdf
https://biz.libretexts.org/
https://biz.libretexts.org/
http://www.genhouse.com/


2.5.6 https://biz.libretexts.org/@go/page/83824

The process layout groups together workers or departments that perform similar tasks. At each position, workers use
specialized equipment to perform a particular step in the production process.
In a product layout, high-volume goods are produced in assembly-line fashion—that is, a series of workstations at which
already-made parts are assembled.
In a cellular layout, small teams of workers handle all aspects of building a component, a “family of components,” or even a
finished product.
A fixed-position layout is used to make large items (such as ships or buildings) that stay in one place while workers and
equipment go to the product.

Exercise

(AACSB) Analysis

As purchasing manager for a company that flies corporate executives around the world, you’re responsible for buying everything
from airplanes to onboard snacks. You plan to visit all the plants that make the things you buy: airplanes, passenger seats,
TV/DVDs that go in the back of the passenger seats, and the specially designed uniforms (with embroidered company logos) worn
by the flight attendants. What type of layout should you expect to find at each facility—process, product, or fixed-position? What
will each layout look like? Why is it appropriate for the company’s production process? Could any of these plants switch to a
cellular layout? What would this type of layout look like? What would be its advantages?

Managing the Production Process in a Manufacturing Company
Learning Objective
1. Identify the activities undertaken by the operations manager in overseeing the production process in a manufacturing company.

Once the production process is in place, the attention of the operations manager shifts to the daily activities of materials
management, which encompass the following activities: purchasing, inventory control, and work scheduling.

Purchasing and Supplier Selection

The process of acquiring the materials and services to be used in production is called purchasing (or procurement). For many
products, the costs of materials make up about 50 percent of total manufacturing costs. Not surprisingly, then, materials acquisition
gets a good deal of the operations manager’s time and attention.

As a rule, there’s no shortage of vendors willing to supply parts and other materials, but the trick is finding the best suppliers. In
selecting a supplier, operations managers must consider such questions as the following:

Can the vendor supply the needed quantity of materials at a reasonable price?
Is the quality good?
Is the vendor reliable (will materials be delivered on time)?
Does the vendor have a favorable reputation?
Is the company easy to work with?

Getting the answers to these questions and making the right choices—a process known as supplier selection—is a key
responsibility of operations management.

E-Purchasing
Technology is changing the way businesses buy things. Through e-purchasing (or e-procurement), companies use the Internet to
interact with suppliers. The process is similar to the one you’d use to find a consumer good—say, a forty-two-inch LCD high-
definition TV—over the Internet. You might start by browsing the Web sites of TV manufacturers, such as Sony or Samsung, or
electronics retailers, such as Best Buy. To gather comparative prices, you might go to a comparison-shopping Web site, such as
Amazon.com, the world’s largest online retailer. You might even consider placing a bid on eBay, an online marketplace where
sellers and buyers come together to do business through auctions. Once you’ve decided where to buy your TV, you’d complete
your transaction online, even paying for it electronically.

If you were a purchasing manager using the Internet to buy parts and supplies, you’d follow basically the same process. You’d
identify potential suppliers by going directly to private Web sites maintained by individual suppliers or to public Web sites that
collect information on numerous suppliers. You could do your shopping through online catalogs, or you might participate in an
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online marketplace by indicating the type and quantity of materials you need and letting suppliers bid on prices. (Some of these e-
marketplaces are quite large. Covisint, for example, which was started by automakers to coordinate online transactions in the auto
industry, is used by more than two hundred and fifty thousand suppliers in the auto industry, as well as suppliers in the health care
field.)  Finally, just as you paid for your TV electronically, you could use a system called electronic data interchange (EDI) to
process your transactions and transmit all your purchasing documents.

The Internet provides an additional benefit to purchasing managers by helping them communicate with suppliers and potential
suppliers. They can use the Internet to give suppliers specifications for parts and supplies, encourage them to bid on future
materials needs, alert them to changes in requirements, and give them instructions on doing business with their employers. Using
the Internet for business purchasing cuts the costs of purchased products and saves administrative costs related to transactions. And
it’s faster for procurement and fosters better communications.

Inventory Control

If a manufacturer runs out of the materials it needs for production, then production stops. In the past, many companies guarded
against this possibility by keeping large inventories of materials on hand. It seemed like the thing to do at the time, but it often
introduced a new problem—wasting money. Companies were paying for parts and other materials that they wouldn’t use for weeks
or even months, and in the meantime, they were running up substantial storage and insurance costs.

Most manufacturers have since learned that to remain competitive, they need to manage inventories more efficiently. This task
requires that they strike a balance between two threats to productivity: losing production time because they’ve run out of materials,
and wasting money because they’re carrying too much inventory. The process of striking this balance is called inventory control,
and companies now regularly rely on a variety of inventory-control methods.

Just-in-Time Production

One method is called just-in-time (JIT) production: the manufacturer arranges for materials to arrive at production facilities just in
time to enter the manufacturing process. Parts and materials don’t sit unused for long periods, and the costs of “holding” inventory
are significantly cut. JIT, however, requires considerable communication and cooperation between the manufacturer and the
supplier. The manufacturer has to know what it needs, and when. The supplier has to commit to supplying the right materials, of the
right quality, at exactly the right time.

Material Requirements Planning
Another method, called material requirements planning (MRP), relies on a computerized program both to calculate the quantity of
materials needed for production and to determine when they should be ordered or made. Let’s say, for example, that you and
several classmates are planning a fund-raising dinner for the local animal shelter. First, you estimate how many people will attend
—say, fifty. Next, you plan the menu—lasagna, garlic bread, salad, and cookies. Then, you determine what ingredients you’ll need
to make the food. Next, you have to decide when you’ll need your ingredients. You don’t want to make everything on the afternoon
of the dinner; some things—like the lasagna and cookies—can be made ahead of time. Nor do you want to buy all your ingredients
at the same time; in particular, the salad ingredients would go bad if purchased too far in advance. Once you’ve made all these
calculations and decisions, you work out a schedule for the production of your dinner that indicates the order and timing of every
activity involved. With your schedule in hand, you can determine when to buy each ingredient. Finally, you do your shopping.

Figure 8.6 Lasagna
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Making lasagna requires decision making and calculations to ensure a yummy final product. 

Though the production process at most manufacturing companies is a lot more complex than planning a dinner (even for fifty), an
MRP system is designed to handle similar problems. The program generates a production schedule based on estimated output (your
food-preparation timetable for fifty guests), prepares a list of needed materials (your shopping list), and orders the materials (goes
shopping).

The basic MRP focuses on material planning, but there’s a more sophisticated system—called manufacturing resource planning
(MRP II)—that goes beyond material planning to help monitor resources in all areas of the company. Such a program can, for
instance, coordinate the production schedule with HR managers’ forecasts for needed labor.

Work Scheduling

As we’ve seen, manufacturers make profits by transforming inputs (materials and other resources) into outputs (finished goods).
We know, too, that production activities, like all business activities, have to be controlled: they have to be monitored to ensure that
actual performance satisfies planned performance. In production, the control process starts when operations managers decide not
only which goods and how many will be produced, but when. This detailed information goes into a master production schedule
(MPS). To draw up an MPS, managers need to know where materials are located and headed at every step in the production
process. For this purpose, they determine the routing of all materials—that is, the work flow of each item based on the sequence of
operations in which it will be used.

Key Takeaways
Once the production process is under way, the attention of the operations manager shifts to the daily activities of materials
management, which encompasses materials purchasing, inventory control, and work scheduling.
Because material costs often make up about 50 percent of total manufacturing costs, vendor selection and material acquisition
gets a good deal of the operations manager’s time and attention.
In recent years, the purchasing function has been simplified through technology advances, including e-purchasing and
electronic data interchange (EDI), which process transactions and transmit purchasing documents.
Commonly used inventory control methods include just-in-time (JIT) production, by which materials arrive just in time to
enter the manufacturing process, and material requirements planning (MRP), which uses computer programming to
determine material needs.
To schedule jobs, managers create a master production schedule (MPS).

Exercise

What is e-purchasing (or e-procurement)? How does it work? What advantages does it give a purchasing manager? How does it
benefit a company? How does it change the relationship between purchasing managers and vendors?

Graphical Tools: PERT and Gantt Charts
Learning Objective
1. Explain how to create and use both PERT and Gantt charts.
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Because they also need to control the timing of all operations, managers set up schedules: They select jobs to be performed during
the production process, assign tasks to work groups, set timetables for the completion of tasks, and make sure that resources will be
available when and where they’re needed. There are a number of scheduling techniques. We’ll focus on two of the most common—
Gantt and PERT charts.

Gantt Charts
A Gantt chart, named after the designer, Henry Gantt, is an easy-to-use graphical tool that helps operations managers determine the
status of projects. Let’s say that you’re in charge of making the “hiking bear” that we ordered earlier from the Vermont Teddy Bear
Company. Figure 8.7 “Gantt Chart for Vermont Teddy Bear” is a Gantt chart for the production of one hundred of these bears. As
you can see, it shows that several activities must be completed before the bears are dressed: the fur has to be cut, stuffed, and sewn;
and the clothes and accessories must be made. Our Gantt chart tells us that by day six, all accessories and clothing have been made.
The stuffing and sewing, however (which must be finished before the bears are dressed), isn’t scheduled for completion until the
end of day eight. As operations manager, you’ll have to pay close attention to the progress of the stuffing and sewing operations to
ensure that finished products are ready for shipment by their scheduled date.

Figure 8.7 Gantt Chart for Vermont Teddy Bear

PERT Charts

Gantt charts are useful when the production process is fairly simple and the activities aren’t interrelated. For more complex
schedules, operations managers may use PERT charts. PERT (which stands for Program Evaluation and Review Technique) is
designed to diagram the activities required to produce a good, specify the time required to perform each activity in the process, and
organize activities in the most efficient sequence. It also identifies a critical path: the sequence of activities that will entail the
greatest amount of time. Figure 8.8 “PERT Chart for Vermont Teddy Bear” is a PERT diagram showing the same process for
producing one “hiker” bear at Vermont Teddy Bear.

Figure 8.8 PERT Chart for Vermont Teddy Bear
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Our PERT chart shows how the activities involved in making a single bear are related. It indicates that the production process
begins at the cutting station. Next, the fur that’s been cut for this particular bear moves first to the stuffing and sewing stations and
then to the dressing station. At the same time that its fur is moving through this sequence of steps, the bear’s clothes are being cut
and sewn and its T-shirt is being embroidered. Its backpack and tent accessories are also being made at the same time. Note that fur,
clothes, and accessories all meet at the dressing station, where the bear is dressed and outfitted with its backpack. Finally, the
finished bear is packaged and shipped to the customer’s house.

What was the critical path in this process? The path that took the longest amount of time was the sequence that included cutting,
stuffing, dressing, packaging, and shipping—a sequence of steps taking sixty-five minutes. If you wanted to produce a bear more
quickly, you’d have to save time on this path. Even if you saved the time on any of the other paths—say, the sequence of steps
involved in cutting, sewing, and embroidering the bear’s clothes—you still wouldn’t finish the entire job any sooner: the finished
clothes would just have to wait for the fur to be stuffed and sewn and moved to the dressing station. In other words, we can gain
efficiency only by improving our performance on one or more of the activities along the critical path.

Key Takeaways
Gantt and PERT charts are two of the most common graphical tools used by operations managers to diagram the activities
involved in producing goods.
A Gantt chart is an easy-to-use graphical tool that helps operations managers determine the status of projects.
PERT charts are used to diagram the activities required to produce a good, specify the time required to perform each activity in
the process, and organize activities in the most efficient sequence.
A PERT chart identifies a critical path—the sequence of activities that will entail the greatest amount of time.

Exercise

(AACSB) Analysis

Earning a college degree requires not only a lot of hard work but also, as you know, a lot of planning. You must, for example,
complete a specified number of credits and take many required courses, particularly in your major. Deciding which courses to take
and when to take them can be complicated when some of them have prerequisites. A PERT chart—which diagrams the activities
required to complete a goal—might help you determine the order in which you should take courses for your major. Pick a major
that interests you and find out what courses you’d need to complete it. Then prepare a PERT chart showing all the courses you’d
plan to take each semester to complete your major. (For example, if you select the accounting major, include only accounting
courses; don’t include your other business courses or your elective courses.) Identify the critical path laid out in your chart. What
happens if you fail to take one of your critical-path courses on time?

The Technology of Goods Production
Learning Objective
1. Explain how manufacturing companies use technology to produce and deliver goods in an efficient, cost-effective manner.

PowerSki founder and CEO Bob Montgomery spent sixteen years designing the Jetboard and bringing it to production. At one
point, in his efforts to get the design just right, he’d constructed thirty different prototypes. Needless to say, this process took a very
long time, but even so, Montgomery thought that he could handle the designing of the engine without the aid of a computer. Before
long, however, he realized that it was impossible to keep track of all the changes.

Computer-Aided Design
That’s when Montgomery turned to computer technology for help and began using a computer-aided design (CAD) software
package to design not only the engine but also the board itself and many of its components. The CAD program enabled
Montgomery and his team of engineers to test the product digitally and work out design problems before moving to the prototype
stage.

The sophisticated CAD software allowed Montgomery and his team to put their design paper in a drawer and to start building both
the board and the engine on a computer screen. By rotating the image on the screen, they could even view the design from every
angle. Having used their CAD program to make more than four hundred design changes, they were ready to test the Jetboard in the
water. During the tests, onboard sensors transmitted data to portable computers, allowing the team to make adjustments from the
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shore while the prototype was still in the water. Nowadays, PowerSki uses collaboration software to transmit design changes to the
suppliers of the 340 components that make up the Jetboard.

Computer-Aided Manufacturing
For many companies, the next step is to link CAD to the manufacturing process. A computer-aided manufacturing (CAM) software
system determines the steps needed to produce the component and instructs the machines that do the work. Because CAD and
CAM programs can “talk” with each other, companies can build components that satisfy exactly the requirements set by the
computer-generated model. CAD/CAM systems permit companies to design and manufacture goods faster, more efficiently, and at
a lower cost, and they’re also effective in helping firms monitor and improve quality. CAD/CAM technology is used in many
industries, including the auto industry, electronics, and clothing.

Computer-Integrated Manufacturing

By automating and integrating all aspects of a company’s operations, computer-integrated manufacturing (CIM) systems have
taken the integration of computer-aided design and manufacturing to a higher level—and are in fact revolutionizing the production
process. CIM systems expand the capabilities of CAD/CAM. In addition to design and production applications, they handle such
functions as order entry, inventory control, warehousing, and shipping. In the manufacturing plant, the CIM system controls the
functions of industrial robots —computer-controlled machines used to perform repetitive tasks that are also hard or dangerous for
human workers to perform.

Flexible Manufacturing Systems
Finally, a CIM system is a common element in flexible manufacturing systems (FMS), in which computer-controlled equipment
can easily be adapted to produce a variety of goods. An FMS has immense advantages over traditional production lines in which
machines are set up to produce only one type of good. When the firm needs to switch a production line to manufacture a new
product, substantial time and money are often spent in modifying equipment. An FMS makes it possible to change equipment
setups merely by reprogramming computer-controlled machines. Such flexibility is particularly valuable to companies that produce
customized products.

Key Takeaways
In addition to creating high-quality products, companies must produce and deliver goods and services in an efficient, cost-
effective manner.
Sophisticated software systems, including computer-aided design (CAD), computer-aided manufacturing (CAM),
computer-integrated manufacturing (CIM), and flexible manufacturing systems (FMS), are becoming increasingly
important in this area.
Computer-aided design software (CAD) is used to create models representing the design of a product.
Many companies link CAD systems to the manufacturing process through computer-integrated manufacturing (CIM) systems
that not only determine the steps needed to produce components but also instruct machines to do the necessary work.
A CAD/CAM system can be expanded by means of computer-integrated manufacturing (CIM), which integrates various
operations (from design through production) with functional activities ranging from order taking to shipping.
A CIM system is a common element in a flexible manufacturing system (FMS), in which computer-controlled equipment can
easily be adapted to produce a variety of goods.

Exercise

(AACSB) Analysis

The design and production of both goods and services can be facilitated by various high-tech tools, including CAD, CAM, CIM,
and FMS. What does CAD software do, and how does it improve a design process? What is CAM, and why is it beneficial to
integrate CAD and CAM programs? How do CIM systems expand the capabilities of CAD/CAM? What is an FMS, and what are
its advantages over traditional manufacturing systems?

Operations Management for Service Providers

https://libretexts.org/
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://biz.libretexts.org/@go/page/83824?pdf


2.5.12 https://biz.libretexts.org/@go/page/83824

Learning Objectives
1. List the characteristics that distinguish service operations from manufacturing operations.
2. Describe the decisions made in planning the product delivery process in a service company.
3. Identify the activities undertaken to manage operations in a service organization.

As the U.S. economy has changed from a goods producer to a service provider, the predominance of the manufacturing sector has
declined substantially over the last sixty years. Today, only about 9 percent of U.S. workers are employed in manufacturing, in
contrast to 30 percent in 1950.  Most of us now hold jobs in the service sector, which accounts for 77 percent of U.S. gross
domestic product.  Wal-Mart is now America’s largest employer, followed by IBM, United Parcel Service (UPS),
McDonald’s, and Target. Not until we drop down to the seventh-largest employer—Hewlett Packard—do we find a company with
even a manufacturing component.

Figure 8.9 Walmart Sign

Wal-Mart employs more than a million people in the United States. 

Though the primary function of both manufacturers and service providers is to satisfy customer needs, there are several important
differences between the two types of operations. Let’s focus on three of them:

Intangibility. Manufacturers produce tangible products—things that can be touched or handled, such as automobiles and
appliances. Service companies provide intangible products, such as banking, entertainment, or education.
Customization. Manufactured goods are generally standardized; one twelve-ounce bottle of Pepsi is the same as any other
twelve-ounce bottle of Pepsi. Services, by contrast, are often customized to satisfy the specific needs of a customer. When you
go to the barber or the hairdresser, you ask for a haircut that looks good on you because of the shape of your face and the texture
of your hair. When you go to the dentist, you ask him or her to fill or pull the tooth that’s bothering you.
Customer contact. You could spend your entire working life assembling cars in Detroit and never meet a customer who bought
a car that you helped to make. But if you were a waitress, you’d interact with customers every day. In fact, their satisfaction
with your product would be determined in part by the service that you provided. Unlike manufactured goods, many services are
bought and consumed at the same time.

Figure 8.10 Burger King

Here is just one of the over twelve thousand Burger King restaurants across the globe. 

Not surprisingly, operational efficiency is just as important in service industries as it is in manufacturing. To get a better idea of the
role of operations management in the service sector, we’ll look closely at Burger King (BK), home of the Whopper, and the world’s
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second-largest restaurant chain.  BK has grown substantially since selling the first Whopper (for $0.37) almost half a century
ago. The instant success of the fire-grilled burger encouraged the Miami founders of the company to expand by selling franchises.
Today, there are 12,200 BK company- and independently-owned franchised restaurants in seventy-three countries (seven thousand
of which are in the United States), and they employ almost forty thousand people.  More than eleven million customers visit BK
each day.

Operations Planning
When starting or expanding operations, businesses in the service sector must make a number of decisions quite similar to those
made by manufacturers:

What services (and perhaps what goods) should they offer?
How will they provide these services?
Where will they locate their business, and what will their facilities look like?
How will they forecast demand for their services?

Let’s see how service firms like BK answer questions such as these.

Operations Processes

Service organizations succeed by providing services that satisfy customers’ needs. Companies that provide transportation, such as
airlines, have to get customers to their destinations as quickly and safely as possible. Companies that deliver packages, such as
FedEx, must pick up, sort, and deliver packages in a timely manner. Colleges must provide quality educations. Companies that
provide both services and goods, such as Domino’s Pizza, have a dual challenge: they must produce a quality good and deliver it
satisfactorily.

Service providers that produce goods can, like manufacturers, adopt either a make-to-order or a make-to-stock approach to
manufacturing them. BK, which encourages patrons to customize burgers and other menu items, uses a make-to-order approach.
BK can customize products because it builds sandwiches one at a time rather than batch-process them. Meat patties, for example,
go from the grill to a steamer for holding until an order comes in. Then the patty is pulled from the steamer and requested
condiments are added. Finally, the completed sandwich chutes to a counter worker, who gives it to the customer. In contrast, many
of BK’s competitors, including McDonald’s, rely on a make-to-stock approach in which a number of sandwiches are made at the
same time with the same condiments. If a customer wants, say, a hamburger without onions, he or she has to wait for a new batch
of patties to be grilled. The procedure could take up to five minutes, whereas BK can process a special order in thirty seconds.

Like manufacturers, service providers must continuously look for ways to improve operational efficiency. Throughout its sixty-year
history, BK has introduced a number of innovations that have helped make the company (as well as the fast-food industry itself)
more efficient. BK, for example, was the first to offer drive-through service (which now accounts for 70 percent of its sales.

It was also a BK vice president, David Sell, who came up with the idea of moving the drink station from behind the counter so that
customers could take over the time-consuming task of filling cups with ice and beverages. BK was able to cut back one employee
per day at every one of its more than eleven thousand restaurants. Material costs also went down because customers usually fill
cups with more ice, which is cheaper than a beverage. Moreover, there were savings on supply costs because most customers don’t
bother with lids, and many don’t use straws. On top of everything else, most customers liked the system (for one thing, it allowed
them to customize their own drinks by mixing beverages), and as a result, customer satisfaction went up, as well. Overall, the new
process was a major success and quickly became the industry standard.

Facilities
When starting or expanding a service business, owners and managers must invest a lot of time in selecting a location, determining
its size and layout, and forecasting demand. A poor location or a badly designed facility can cost customers, and inaccurate
estimates of demand for products can result in poor service, excessive costs, or both.

Site Selection

People in the real estate industry often say that the three most important factors to consider when you’re buying a home are
location, location, location. The same principle applies when you’re trying to locate a service business. To be successful in a
service industry, you need to be accessible to your customers. Some service businesses, such as cable-TV providers, package-
delivery services, and e-retailers, go to their customers. Many others, however—hotels, restaurants, stores, hospitals, and airports—
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have to attract customers to their facilities. These businesses must locate where there’s a high volume of available customers. Let’s
see how BK decides where to place a restaurant.

“Through the light and to the right.” This is a favorite catchphrase among BK planners who are looking for a promising spot for a
new restaurant (at least in the United States). In picking a location, BK planners perform a detailed analysis of demographics and
traffic patterns, yet the most important factor is usually traffic count—the number of cars or people that pass by a specific location
in the course of a day. In the United States, where we travel almost everywhere by car, BK looks for busy intersections, interstate
interchanges with easy off and on ramps, or such “primary destinations” as shopping malls, tourist attractions, downtown business
areas, or movie theaters. In Europe, where public transportation is much more common, planners focus on subway, train, bus, and
trolley stops.

Once planners find a site with an acceptable traffic count, they apply other criteria. It must, for example, be easy for vehicles to
enter and exit the site, which must also provide enough parking to handle projected dine-in business. Local zoning must permit
standard signage, especially along interstate highways. Finally, expected business must be high enough to justify the cost of the
land and building.

Size and Layout
Because manufacturers do business out of plants rarely visited by customers, they base the size and layout of their facilities solely
on production needs. In the service sector, however, most businesses must design their facilities with the customer in mind: they
must accommodate the needs of their customers while keeping costs as low as possible. Performing this twofold task isn’t easy.
Let’s see how BK has met the challenge.

For its first three decades, almost all BK restaurants were pretty much the same. They all sat on one acre of land (located “through
the light and to the right”), had about four thousand square feet of space, and held seating for seventy customers. All kitchens were
roughly the same size. As long as land was cheap and sites were readily available, this system worked well enough. By the early
1990s, however, most of the prime sites had been taken, if not by BK itself, then by one of its fast-food competitors or other
businesses needing a choice spot, including gas stations and convenience stores. With everyone bidding on the same sites, the cost
of a prime acre of land had increased from $100,000 to over $1 million in a few short years.

To continue growing, BK needed to change the way it found and developed its locations. Planners decided that they had to find
ways to reduce the size of a typical BK restaurant. For one thing, they could reduce the number of seats, because the business at a
typical outlet had shifted over time from 90 percent inside dining and 10 percent drive-through to a 50-50 split. BK customers
tended to be in a hurry, and more customers preferred the convenience of drive-through “dining.”

David Sell (the same executive who had recommended letting customers fill their own drink cups) proposed to save space by
wrapping Whoppers in paper instead of serving them in the cardboard boxes that took up too much space in the back room of every
restaurant. So BK switched to a single paper wrapper with the label “Whopper” on one side and “Cheese Whopper” on the other.
To show which product was inside, employees just folded the wrapper in the right direction. Ultimately, BK replaced pallets piled
high with boxes with a few boxes full of wrappers.

Ideas like these helped BK trim the size of a restaurant from four thousand square feet to as little as one thousand. In turn, smaller
facilities enabled the company to enter markets that were once cost prohibitive. Now BK could locate profitably in airports, food
courts, strip malls, center-city areas, and even schools. The company even designed 10-foot-by-10-foot kiosks that could be
transported to special events, stadiums, and concerts.

Capacity Planning
Estimating capacity needs for a service business isn’t the same thing as estimating those of a manufacturer. A manufacturer can
predict overall demand, produce the product, store it in inventory, and ship it to a customer when it’s ordered. Service providers,
however, can’t store their products for later use: hairdressers can’t “inventory” haircuts, hospitals can’t “inventory” operations, and
amusement parks can’t “inventory” roller-coaster rides. Service firms have to build sufficient capacity to satisfy customers’ needs
on an “as-demanded” basis. Like manufacturers, service providers must consider many variables when estimating demand and
capacity:

How many customers will I have?
When will they want my services (which days of the week, which times of the day)?
How long will it take to serve each customer?
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How will external factors, such as weather or holidays, affect the demand for my services?

Figure 8.11 Walmart Store

Retailers have to be prepared to accommodate much heavier traffic than normal during the holiday season. 

Forecasting demand is easier for companies like BK, which has a long history of planning facilities, than for brand-new service
businesses. BK can predict sales for a new restaurant by combining its knowledge of customer-service patterns at existing
restaurants with information collected about each new location, including the number of cars or people passing the proposed site
and the effect of nearby competition.

Managing Operations
Overseeing a service organization puts special demands on managers, especially those running firms, such as hotels, retail stores,
and restaurants, that have a high degree of contact with customers. Service firms provide customers with personal attention and
must satisfy their needs in a timely manner. This task is complicated by the fact that demand can vary greatly over the course of
any given day. Managers, therefore, must pay particular attention to employee work schedules and (in some cases) inventory
management. Let’s see how BK deals with these problems.

Scheduling
In manufacturing, managers focus on scheduling the activities needed to transform raw materials into finished goods. In service
organizations, they focus on scheduling workers so that they’re available to handle fluctuating customer demand. Each week,
therefore, every BK store manager schedules employees to cover not only the peak periods of breakfast, lunch, and dinner, but also
the slower periods in between. If he or she staffs too many people, labor cost per sales dollar will be too high. If there aren’t enough
employees, customers have to wait in lines. Some get discouraged, and even leave, and many may never come back.

Scheduling is made easier by information provided by a point-of-sale device built into every BK cash register. The register keeps
track of every sandwich, beverage, and side order sold by the hour, every hour of the day, every day of the week. Thus, to
determine how many people will be needed for next Thursday’s lunch hour, the manager reviews last Thursday’s data, using sales
revenue and a specific BK formula to determine the appropriate staffing level. Each manager can adjust this forecast to account for
other factors, such as current marketing promotions or a local sporting event that will increase customer traffic.

Inventory Control
Businesses that provide both goods and services, such as retail stores and auto-repair shops, have the same inventory-control
problems as manufacturers: keeping levels too high costs money, while running out of inventory costs sales. Technology, such as
the point-of-sale registers used at BK, makes the job easier. BK’s system tracks everything sold during a given time and lets each
store manager know how much of everything should be kept in inventory. It also makes it possible to count the number of burgers
and buns, bags and racks of fries, and boxes of beverage mixes at the beginning or end of each shift. Because there are fixed
numbers of supplies—say, beef patties or bags of fries—in each box, employees simply count boxes and multiply. In just a few
minutes, the manager knows whether the inventory is correct (and should be able to see if any theft has occurred on the shift).
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Key Takeaways
Though the primary function of both manufacturers and service providers is to satisfy customer needs, there are several
important differences between the two types of operations.
While manufacturers produce tangible, generally standardized products, service firms provide intangible products that are often
customized to satisfy specific needs. Unlike manufactured goods, many services are bought and consumed at the same time.
Operational efficiency is just as important in service industries as it is in manufacturing.
Operations managers in the service sector make many decisions that are similar to those made by manufacturers: they decide
which services to offer, how to provide these services, where to locate their businesses, what their facilities will look like, and
what the demand will be for their services.
Service providers that produce goods can, like manufacturers, adopt either a make-to-order approach (in which products are
made to customer satisfaction) or make-to-stock approach (in which products are made for inventory) to manufacturing them.
Estimating capacity needs for a service business is more difficult than for a manufacturer. Service providers can’t store their
services for later use: services must be delivered on an as-needed basis.
Overseeing a service organization puts special demands on managers, especially services requiring a high degree of contact
with customers.
Given the importance of personalized service, scheduling workers is more complex in the service industry than in
manufacturing. In manufacturing, operations managers focus on scheduling the activities needed to produce goods; in service
organizations, they focus on scheduling workers to ensure that enough people are available to handle fluctuating customer
demand.

Exercise

(AACSB) Analysis

Starting a new business can be an exciting adventure. Here’s your chance to start a “pretend” business. Select a service business
that you’d like to open, and answer these questions. Provide an explanation for each answer:

1. What services (and perhaps goods) will I provide?
2. How will I provide these services?
3. Where will I locate my business?
4. What will the facilities look like (how large will the facilities be and what will the layout look like)?
5. How many customers will I serve each day?
6. When will my customers want my services (which days of the week, which times of the day)?
7. How long will it take to serve each customer?
8. Why will my business succeed? Why will my customers return?

Producing for Quality
Learning Objective
1. Explain how manufacturing and service companies alike use total quality management and outsourcing to provide value to

customers.

What do you do if you get it home and your brand-new DVD player doesn’t work? What if you were late for class because it took
you twenty minutes to get a burger and order of fries at the drive-through window of a fast-food restaurant? Like most people,
you’d probably be more or less disgruntled. As a customer, you’re constantly assured that when products make it to market, they’re
of the highest possible quality, and you tend to avoid brands that have failed to live up to your expectations or to producers’ claims.
You’re told that workers in such businesses as restaurants are there to serve you, and you probably don’t go back to establishments
where you’ve received poor-quality service.

But what is quality? According to the American Society for Quality, quality refers to “the characteristics of a product or service that
bear on its ability to satisfy stated or implied needs”.  When you buy a DVD player, you expect it to play DVDs. When it
doesn’t, you question its quality. When you go to a drive-through window, you expect to be served in a reasonable amount of time.
If you’re forced to wait, you conclude that you’re the victim of poor-quality service.
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Quality Management
To compete today, companies must deliver quality goods and services that satisfy customers’ needs. This is the objective of quality
management. Total quality management (TQM), or quality assurance, includes all the steps that a company takes to ensure that its
goods or services are of sufficiently high quality to meet customers’ needs. Generally speaking, a company adheres to TQM
principles by focusing on three tasks:

1. Customer satisfaction
2. Employee involvement
3. Continuous improvement

Let’s take a closer look at these three principles.

Customer Satisfaction

Companies that are committed to TQM understand that the purpose of a business is to generate a profit by satisfying customer
needs. Thus, they let their customers define quality by identifying and offering those product features that satisfy customer needs.
They encourage customers to tell them how to make the right products, both goods and services, that work the right way.

Armed with this knowledge, they take steps to make sure that providing quality is a factor in every facet of their operations—from
design, to product planning and control, to sales and service. To get feedback on how well they’re doing, many companies routinely
use surveys and other methods to monitor customer satisfaction. By tracking the results of feedback over time, they can see where
they need to improve.

Employee Involvement
Successful TQM requires that everyone in the organization, not simply upper-level management, commits to satisfying the
customer. When customers wait too long at a drive-through window, it’s the responsibility of a number of employees, not the
manager alone. A defective DVD isn’t solely the responsibility of the manufacturer’s quality control department; it’s the
responsibility of every employee involved in its design, production, and even shipping. To get everyone involved in the drive for
quality assurance, managers must communicate the importance of quality to subordinates and motivate them to focus on customer
satisfaction. Employees have to be properly trained not only to do their jobs but also to detect and correct quality problems.

In many companies, employees who perform similar jobs work as teams, sometimes called quality circles, to identify quality,
efficiency, and other work-related problems, to propose solutions, and to work with management in implementing their
recommendations.

Continuous Improvement
An integral part of TQM is continuous improvement: the commitment to making constant improvements in the design, production,
and delivery of goods and services. Improvements can almost always be made to increase efficiency, reduce costs, and improve
customer service and satisfaction. Everyone in the organization is constantly on the lookout for ways to do things better.

Statistical Process Control

Companies can use a variety of tools to identify areas for improvement. A common approach in manufacturing is called statistical
process control. This technique monitors production quality by testing a sample of output to see whether goods in process are being
made according to predetermined specifications.

Assume for a moment that you work for Kellogg’s, the maker of Raisin Bran cereal. You know that it’s the company’s goal to pack
two scoops of raisins in every box of cereal. How can you test to determine whether this goal is being met? You could use a
statistical process control method called a sampling distribution. On a periodic basis, you would take a box of cereal off the
production line and measure the amount of raisins in the box. Then you’d record that amount on a control chart designed to
compare actual quantities of raisins with the desired quantity (two scoops). If your chart shows that several samples in a row are
low on raisins, you’d shut down the production line and take corrective action.

Benchmarking
Sometimes it also helps to look outside the organization for ideas on how to improve operations and to learn how your company
compares with others. Companies routinely use benchmarking to compare their performance on a number of dimensions with the
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performance of other companies that excel in particular areas. Frequent benchmark targets include L.L. Bean, for its superior
performance in filling orders; 3M, for its record of introducing innovative products; Motorola, for its success in maintaining
consistent quality standards; and Mary Kay Cosmetics, for its skills in inventory control.

International Quality Standards
As a consumer, wouldn’t you like to know which companies ensure that their products meet quality specifications? Some of us
would like to know which companies take steps to protect the environment. Some consumers want to know which companies
continuously improve their performance in both of these areas—that is, practice both quality management and environmental
management. By the same token, if you were a company doing a good job in these areas, wouldn’t you want potential customers to
know? It might be worth your while to find out whether your suppliers were also being conscientious in these areas—and even
your suppliers’ suppliers.

ISO 9000 and ISO 14000

Through the International Organization for Standardization (ISO), a nongovernmental agency based in Switzerland, it’s possible to
find this kind of information. The resources of this organization will enable you to identify those organizations that have people and
processes in place for delivering products that satisfy customers’ quality requirements. You can also find out which organizations
work to reduce the negative impact of their activities on the environment. Working with representatives from various countries, the
organization has established the ISO 9000 family of international standards for quality management and the <ISO 14000 family of
international standards for environmental management.

ISO standards focus on the way a company does its work, not on its output (though there’s certainly a strong correlation between
the way in which a business functions and the quality of its products). Compliance with ISO standards is voluntary, and the
certification process is time-consuming and complex. Even so, hundreds of thousands of organizations around the world are ISO
9000 and ISO 14000 certified.  ISO certification has become an internationally recognized symbol of quality management and is
almost essential to be competitive in the global marketplace.

Outsourcing

PowerSki’s Web site states that “PowerSki International has been founded to bring a new watercraft, the PowerSki Jetboard, and
the engine technology behind it, to market”.  That goal was reached in May 2003, when the firm emerged from a lengthy design
period. Having already garnered praise for its innovative product, PowerSki was ready to begin mass-producing Jetboards. At this
juncture, the management team made a strategic decision that’s not uncommon in manufacturing today. Rather than producing
Jetboards in-house, they opted for outsourcing: having outside vendors manufacture the engines, fiberglass hulls, and associated
parts. Assembly of the final product took place in a manufacturing facility owned by All American Power Sports in Moses Lake,
Washington. This decision doesn’t mean that the company relinquished control over quality; in fact, every component that goes
into the PowerSki Jetboard is manufactured to exact specifications set by PowerSki. One advantage of outsourcing its production
function is that the management team can thereby devote its attention to refining its product design and designing future products.

Outsourcing in the Manufacturing Sector
Outsourcing the production of its engines, hulls, and other components enables PowerSki to reduce the cost of producing each
Jetboard through manufacturing efficiencies and lower labor costs. All components that go into the Jetboard are made to
PowerSki’s specifications and are inspected upon arrival to ensure that they meet the company’s high-quality standards.

Understandably, outsourcing is becoming an increasingly popular option among manufacturers. For one thing, few companies have
either the expertise or the inclination to produce everything needed to make a product. Today, more firms, like PowerSki, want to
specialize in the processes that they perform best—and outsource the rest. Like PowerSki, they also want to take advantage of
outsourcing by linking up with suppliers located in regions with lower labor costs.

Outsourcing in the Service Sector

Outsourcing is by no means limited to the manufacturing sector. Service companies also outsource many of their noncore functions.
Your school, for instance, probably outsources such functions as food services, maintenance, bookstore sales, printing,
groundskeeping, security, information-technology (IT) support, and even residence operations.

[22]

[23]

[24]

https://libretexts.org/
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://biz.libretexts.org/@go/page/83824?pdf


2.5.19 https://biz.libretexts.org/@go/page/83824

Key Takeaways
Today, companies that compete in both the manufacturing and service sectors must deliver quality goods and services that
satisfy customers’ needs. Many companies achieve this goal by adhering to principles of total quality management (TQM).
Companies using a TQM approach focus on customer satisfaction, engage all members of the organization in quality efforts,
and strive for continuous improvement in the design, production, and delivery of goods and services. They also benchmark
other companies to find ways to improve their own performance.
To identify areas for improvement, companies can use a technique called statistical process control (SPC), which monitors
quality by testing to see whether a sample of output is being made to predetermined specifications.
Another cost-saving approach is outsourcing—having outside vendors manufacture components or even entire products or
provide services, such as information-technology support or service center operations.
Outsourcing is an appealing option for companies without the expertise in producing everything needed to make a product or
those that want to take advantage of low labor costs in developing countries.

Exercises
1. (AACSB) Analysis
2. (AACSB) Analysis

Cases and Problems
Learning on the Web (AACSB)

How to Build a BMW

How’d you like to own a Series 3 BMW? How about a convertible priced at $48,000 for those warm summer days? Or maybe a
less expensive coupe for $39,000? Or, if you need more space for hauling camping equipment, dogs, or kids, maybe you would
prefer a wagon at $37,000? We can’t help you finance a BMW, but we can show you how they’re made. Go to http://www.bmw-
plant-munich.com/ to link to the BMW Web site for a virtual tour of the company’s Munich, Germany, plant.

First, click on “Location” and then on “The Plant in Figures.” Before going any further, answer the following questions:

1. How many associates (employees) work in the plant?
2. How many apprentices (trainees) work there? Why does the plant have trainees?
3. How many cars are made in the plant each day? How many engines?

Next, click on “Production” to open a drop-down list that looks like this:

Fascination Production

Press Shop

Body Shop

Paint Shop

Engine Assembly

Assembly

Click on “Fascination Production,” and watch a video that zips you through the production steps needed to make a BMW. Continue
your tour by clicking on each progressive step taken to build a quality car: press shop, body shop, paint shop, engine assembly and
final assembly. After reading about and watching the brief video describing the work done in a particular area of the plant, pause
and answer the following questions (you will answer this set of questions five times—once for each of these areas of the factory:
press shop, body shop, paint shop, engine assembly, and final assembly):

1. What production steps occurred in this area of the plant?
2. What technology does BMW use in the production process?
3. Approximately what percentage of the work was done by people?
4. What procedures were followed to ensure the production of high-quality vehicles?
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Career Opportunities

Wanted: Problem Solvers and Creative Thinkers

If you had a time machine plus a craving for a great hamburger, you could return to the early 1950s and swing by Dick and Mac
McDonald’s burger stand in San Bernardino, California. Take a break from eating and watch the people in the kitchen. You’ll see
an early application of operations management in the burger industry. Dick and Mac, in an effort to sell more burgers in less time,
redesigned their kitchen to use assembly-line procedures. As the number of happy customers grew, word spread about their speedy
system, and their business thrived. Curiously, it wasn’t Dick and Mac who made McDonald’s what it is today, but rather a traveling
milkshake-mixer salesman named Ray Kroc. He visited the hamburger stand to learn how they could sell twenty thousand shakes a
year. When he saw their operations and the lines of people walking away with bags filled with burgers, fries, and shakes, he knew
he had a winner. In cooperation with the McDonald brothers, he started selling franchises around the country, and the rest is history.

So, what does this story have to do with a career in operations management? If you’re a problem solver like Dick and Mac (who
discovered a way to make burgers faster and cheaper) or a creative thinker like Ray Kroc (who recognized the value in an
assembly-line burger production system), then a career in operations management might be for you. The field is broad and offers a
variety of opportunities. To get a flavor of the choices available, go to http://www.wetfeet.com/Careers-and-
Industries/Careers/Operations.aspx to link to the WetFeet Web site and review the dozen or so operations management positions
listed. Provide a brief description of each position. Indicate how interesting you find each position by rating it using a five-point
scale (with 1 being uninteresting and 5 being very interesting). Based on your assessment, pick the position you find most
interesting and the one you find least interesting. Explain why you made your selections.

Ethics Angle (AACSB)

In many ways, Eastman Kodak (a multinational manufacturer and distributor of photographic equipment and supplies) is a model
corporate citizen. Fortune magazine has ranked it as one of the country’s most admired companies, applauding it in particular for
its treatment of minorities and women. Its community-affairs programs and contributions have also received praise, but Eastman
Kodak remains weak in one important aspect of corporate responsibility: it has consistently received low scores on environmental
practices. For example, the watchdog group Scorecard rated Eastman Kodak’s Rochester, New York, facility as the third-worst
emitter of airborne carcinogens in the United States. Other reports have criticized the company for dumping cancer-causing
chemicals into the nation’s waters.

Go to http://www.kodak.com/US/en/corp/HSE/homepage.jhtml?pd-path=2879/7196 to link to the Eastman Kodak Web site and
read its own assessment of its environmental practices. Then answer the following questions:

Based on the information provided on its Web site, how favorable do you feel about Eastman Kodak’s environmental practices?
In what ways is the company responding to criticisms of its environmental practices and improving them?
Do the statements on the Web site mesh with the criticism that the company has received? If not, what accounts for the
differences?

Team-Building Skills (AACSB)

Growing Accustomed to Your Fit

Instead of going to the store to try on several pairs of jeans that may or may not fit, wouldn’t it be easier to go online and order a
pair of perfect-fitting jeans? Lands’ End has made this kind of shopping possible through mass-customization techniques and some
sophisticated technology.

To gain some firsthand experience at shopping for mass-customized goods, have each member of your team go to Nike’s iD site at
http://nikeid.nike.com. Each team member should go through the process of customizing a different Nike product but stop right
before placing an order. After everyone has gone through the process, get together and write a report in which the team explains
exactly what’s entailed by online mass customization and details the process at Nike. Be sure to say which things impressed you
and which didn’t. Explain why Nike developed this means of marketing products and, finally, offer some suggestions on how the
process could be improved.

The Global View (AACSB)

What’s the State of Homeland Job Security?

Over the past several decades, more and more U.S. manufacturers began outsourcing production to such low-wage countries as
Mexico and China. The number of U.S. manufacturing jobs dwindled, and the United States became more of a service economy.

https://libretexts.org/
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://biz.libretexts.org/@go/page/83824?pdf
http://www.wetfeet.com/Careers-and-Industries/Careers/Operations.aspx
http://www.kodak.com/US/en/corp/HSE/homepage.jhtml?pd-path=2879/7196
http://nikeid.nike.com/


2.5.21 https://biz.libretexts.org/@go/page/83824

People who were directly affected were understandably unhappy about this turn of events, but most people in this country didn’t
feel threatened. At least, not until service jobs also started going to countries that, like India, have large populations of well-
educated, English-speaking professionals. Today, more technology-oriented jobs, including those in programming and Internet
communications, are being outsourced to countries with lower wage rates. And tech workers aren’t alone: the jobs of accountants,
analysts, bankers, medical technicians, paralegals, insurance adjusters, and even customer-service representatives have become
candidates for overseas outsourcing.

Many U.S. workers are concerned about job security (though the likelihood of a particular individual’s losing a job to an overseas
worker is still fairly low). The issues are more complex than merely deciding where U.S. employers should be mailing paychecks,
and politicians, economists, business executives, and the general public differ about the causes and consequences of foreign
outsourcing. Some people think it’s a threat to American quality of life, while others actually think that it’s a good thing.

Spend some time researching trends in outsourcing. Formulate some opinions, and then answer the following questions:

1. About what percentage of U.S. jobs have left the country in the last five years? What percentage will probably leave in the next
five years?

2. What kinds of jobs are being outsourced, and where are they going? What kinds of jobs can’t be outsourced?
3. How does global outsourcing help U.S. businesses? How does it hinder them?
4. How has the trend in outsourcing manufacturing and service operations to foreign countries helped average Americans? How

has it harmed them?
5. Does overseas outsourcing help or hurt the U.S. economy? In what ways?
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