Chapter 11

Production and Operations Management

Learning Goals
1

Outline the importance of production and operations management.

2

Explain the roles of computers and related technologies in production.

3

Identify the factors involved in a plant location decision.

4

Explain the major tasks of production and operations managers.

5

Compare alternative layouts for production facilities.

6

List the steps in the purchasing process.

7

Outline the advantages and disadvantages of maintaining large inventories.

8

Identify the steps in the production control process.

9

Explain the benefits of quality control.

What Takes $4 Billion and Eight Years to Build?

The manufacturer has made eight models already, no two exactly alike. The latest is as long as the Empire State Building is tall and travels at over 30 knots—about 35 miles per hour. The U.S.S. Ronald Reagan, the ninth Nimitz-class U.S. Navy aircraft carrier, took to the seas after eight years of 

design work and construction, carrying tons of specialized equipment, two nuclear reactors to run its 33-ton propellers, and 6,000 crew members. Over its 50-year projected life, it will make and serve 18,000 meals a day, house more than 80 aircraft, cover thousands of nautical miles, and refuel exactly once.

How did a shipyard manufacture such a product, which has more than a billion parts from over 3,000 suppliers in 47 states? For Newport News Shipbuilding, the world’s only maker of full-size aircraft carriers, the job of building the Reagan required a sophisticated combination of tried-and-true methods and state-of-the-art improvements in design and manufacturing processes. All Nimitz aircraft carriers have some design elements in common. The hull, the 4.5-acre flight deck, the propulsion system, and the nuclear reactors are the same from ship to ship and did not have to be redesigned for the Reagan. But each new ship has boasted significant new features from ever-more-advanced communications systems to quarters for female sailors. The Reagan is the first to carry computer-designed parts, built indoors and shipped to dry dock near the mouth of Chesapeake Bay.

The new carrier differs from its predecessors in nearly 1,400 ways. One visible modification is a 22-foot-long island rising from the flight deck to encompass the radar tower. This 700-ton structure was designed with a 3D computer program that allowed Navy engineers to perform virtual reality tests of the new space and its equipment before it was lowered into place.

Although designers were careful not to fully specify parts and systems too far in advance because of the years that would elapse between design and use, there were a few challenges. The photo-lab module was too big, and a hole had to be cut into the deck to accommodate it.

Other challenges were staying on schedule despite occasional failures in parts that had been sitting for years awaiting use. Newport News had local suppliers on standby, says senior vice president Bob Gunter. “We put a pickup truck down there by the ship and burned the wheels off the thing. We send a guy. He says what he needs. They bill us later.”

A completely new information technology system was another big advantage. A $100 million overhaul of the yard’s parts catalog took four years but shrank 13 different catalogs with 8.5 million part numbers down to one catalog with 3.5 million standard part names. Says Newport’s president Thomas Schievelbein of the new system, “The carrier construction guys down at the end can look into it and see where the manufacturing guys that are building the parts are.” Equally important, designers and engineers knew what everything cost.

As major parts of the carrier were finished—some two years ahead of launch—the crew began training and working with the Reagan’s new equipment. Navy quality-control officers were also on-site from the start, performing exacting compartment-by-compartment checks. A series of sea trials by the Navy and by Newport News preceded the ship’s readiness for launch. The Reagan was launched on July 12, 2003 by former First Lady Nancy Reagan.

Although some of the production challenges faced by Newport News were unique, the firm’s goals of efficient operation, low cost, and high quality are common to most producers of goods and services. As you read this chapter, you will understand the relationship between these goals and the design and production processes on which all firms rely. Even the use of computerized design programs can become a factor in making the right products at low cost and high quality. As one of Newport News’s information managers said, the company’s new information technology will “turn shipbuilding from an art into a science.”1

Source: “U.S.S. Reagan Being Commissioned in Virginia,” http://www.usa today.com, accessed July 12, 2003.

Chapter Overview

By producing and marketing desired goods and services, businesses satisfy their commitment to society as a whole. They create what economists call utility—the want-satisfying power of a good or service. Businesses can create or enhance four basic kinds of utility: time, place, ownership, and form. A firm’s marketing operation generates time, place, and ownership utility by offering goods and services to customers when they want to buy at convenient locations where ownership of the products can be transferred.


Production creates form utility by converting raw materials and other inputs into finished products. Liz Claiborne coverts fabric, thread, zippers, and other materials and components into women’s apparel. Production applies resources such as people and machinery to convert materials into finished goods and services. The task of production and operations management is to oversee the application of people and machinery in converting materials into finished goods and services. Figure 11.1 illustrates the production process.

production application of resources such as people and machinery to convert materials into finished goods and services.

production and operations management managing people and machinery in converting materials and resources into finished goods and services.
FIGURE 11.1

The Production Process: Converting Inputs to Outputs

People sometimes use the terms production and manufacturing interchangeably, but they ignore an important difference when they do so. Production is a broader term that spans both manufacturing and nonmanufacturing industries. For instance, companies in extractive industries such as fishing, lumber, and mining engage in production, and so do service providers. Services are intangible outputs of production systems. They include outputs as diverse as trash hauling, education, haircuts, tax accounting, dental care, mail delivery, transportation, and lodging. Figure 11.2 lists five examples of production systems for a variety of goods and services.

FIGURE 11.2

Typical Production Systems

Whether the production process results in a tangible good or an intangible service, it always converts inputs into outputs. This conversion process may make major changes in raw materials or simply combine already finished parts into new products. A cabinetmaker combines wood, tools, and skill to create finished kitchen cabinets for a new home. A transit system combines, buses, trains, and employees to create its output: passenger transportation. Both of these processes create utility.


This chapter describes the process of producing goods and services. It looks at the importance of production and operations management and discusses the new technologies that are transforming the production function. It then discusses the tasks of the production and operations manager, the importance of quality, and the methods businesses use to ensure high quality.

Strategic Importance of the Production Function

Along with marketing and finance, production is a vital business activity. Without a good or service to sell, a company cannot generate money to pay its employees, lenders, and stockholders. Without profits, the firm quickly fails. The production process is just as crucial in a not-for-profit organization, since the good or service it offers justifies the organization’s existence. In short, the production function adds value to a company’s inputs by converting them into marketable outputs. This added value comes from features of the outputs for which customers will pay money.

Clearly, effective production and operations management can lower a firm’s costs of production, boost the quality of its goods and services, and allow it to respond dependably to customer demands. Skillful management of production can also promote flexibility, so an organization can respond quickly when customer demands change. Advances in production technology can enable a company to renew itself by providing new items for sale.

Consider this example of how production allows businesses to gain these advantages. Advances in production technology and management have allowed Boeing to shave the amount of time it takes to build landing gear supports for a passenger jetliner from 40 days to 12 days.2

They Said It

We should insist on excellence in our plumbers as much as in our philosophers, because unless we do, neither our water pipes nor our theories will hold water.

—John W. Gardner (1912–2002) American writer and public official
Mass Production

From its beginnings as a colonial supplier of raw materials to Europe, the U.S. evolved into an industrial giant. Much of this remarkable change resulted from mass production, a system for manufacturing products in large amounts through effective combinations of employees with specialized skills, mechanization, and standardization. Mass production makes outputs available in large quantities at lower prices than individually crafted items would cost.

Mass production begins with specialization of labor, dividing work into its simplest components so that each worker can concentrate on performing one task. By separating jobs into small tasks, managers create conditions for high productivity through mechanization, in which machines perform much of the work previously done by people. Standardization, the third element of mass production, involves producing uniform, interchangeable goods and parts. Standardized parts simplify the replacement of defective or worn-out components. For instance, if your car’s windshield wiper blades wear out, you can easily buy replacements at a local auto-parts store like AutoZone.

A logical extension of these principles of specialization, mechanization, and standardization led to development of the assembly line. This manufacturing technique moves the product along a conveyor belt past a number of workstations, where workers perform specialized tasks such as welding, painting, installing individual parts, and tightening bolts. Henry Ford’s application of this concept revolutionized auto assembly. Before implementing the assembly line, Ford’s workers assembled Model T cars at the rate of one per worker for each 12-hour workday. The assembly-line technique slashed the number of work hours per car to 1.5. Not surprisingly, dozens of other industries soon adopted the assembly-line technique.

assembly line manufacturing technique that carries the product on a conveyor system past several workstations where workers perform specialized tasks.
Although mass production brings advantages for a firm, it imposes limitations, too. It is highly efficient for producing large numbers of similar products. However, mass production loses its efficiency advantage when production requires small batches of different items. The trade-off tempts some companies to focus on efficient production methods rather than on making what customers really want. In addition, specialization can lead to boring jobs, since each worker must keep repeating the same task. To improve their competitive capabilities, many firms are adopting increasingly flexible production systems, such as flexible production, customer-driven production, and the team concept. These techniques may not replace mass production altogether but may simply improve a company’s use of mass production.

Flexible Production

While mass production efficiently creates large batches of similar items, flexible production can cost-effectively produce smaller batches. Flexible production can take many forms, but it generally involves using information technology to share the details of customer orders, programmable equipment to fulfill the orders, and skilled people to carry out whatever tasks are needed to fill a particular order. This arrangement is efficient when combined with lean production methods that use automation and information technology to reduce requirements for workers and inventory. Flexible production also requires a high degree of communication and cooperation among customers and employees throughout the organization.

Print-on-demand technology brings flexible production to the publishing industry. With print-on-demand, a book’s contents are stored electronically and can be downloaded to fill orders as small as a dozen or fewer copies. For example, South-Western/Thomson Learning—the publisher of this text—offers a service that lets college instructors create customized textbooks for their classes. Instructors can mix and match chapters from multiple titles and even insert their own material, such as course notes and lecture outlines.3
Customer-Driven Production

A customer-driven production system evaluates customer demands to link what a manufacturer makes with what customers want to buy. Many firms have implemented this approach with great success. One method is to establish computer links between factories and retailers’ scanners, using data about sales as the basis for creating short-term forecasts and designing production schedules to meet those forecasts.

Some companies make products to order. General Motors launched a successful customer-driven production program in Brazil. Here customers can visit a kiosk at a local dealership and order a new car directly from GM. They choose the color and options for their new car, and the order is sent electronically to the factory. If there’s already a matching car in GM’s inventory, it is shipped to the customer immediately. If not, the car is assembled and shipped a few days later. This arrangement benefits both the customer and GM. The customer gets the exact car he or she wants, along with a $1,000 discount. For the dealer and GM, customer-driven production means being able to reduce inventories, cutting costs by an estimated 3 to 5 percent. The arrangement also gives GM a better fix on customer demand.4
Team Concept

Some production methods challenge mass production’s emphasis on specialized workers performing repetitive tasks. The team concept combines employees from various departments and functions such as design, manufacturing, finance, and maintenance to work together in designing and building products. Work teams—described in the previous chapter—may also include members from outside the firm, such as suppliers and customers. This kind of teamwork may include concurrent engineering, in which product development brings together engineers, designers, production staff, marketing personnel, and employees from other functions.

Pella Corporation uses the team approach to the production of windows and doors. For instance, by implementing the team concept, the production line for double-hung windows takes up only about half its previous amount of floor space. Instead of ordering necessary parts from a distant location within the large plant, team members make them right there, at the location where they are assembling the windows. The changes to Pella’s production process also yielded an unexpected benefit. When windows are being manufactured, mounds of leftover wood chips, shavings, and sawdust are piled on the factory floor. In the past, these by-products of the process were simply considered waste and were discarded. Then team members and Pella managers found a way to convert this waste into a salable by-product. Today, this scrap is simply blown through a pipe directly to a new customer located next door—American Wood Fiber, a business that processes wood chips and shavings into pet and horse bedding.5

1. What is specialization of labor and how does it differ from standardization?

2. What are the characteristics of flexible production?

3. Describe a customer-driven production system.
Production Processes

The methods by which firms produce goods and services differ according to their means of operating and time requirements involved. The means of operating may involve either an analytic or a synthetic system, and the time requirements call for either a continuous or an intermittent process.

An analytic production system reduces a raw material to its component parts in order to extract one or more marketable products. For example, petroleum refining breaks down crude oil into several marketable products, including gasoline, heating oil, and aviation fuel. When corn is processed, the resulting marketable products include animal feed and corn sweetener.

By contrast, a synthetic production system is the reverse of an analytic system. It combines a number of raw materials or parts or transforms raw materials to produce finished products. Dell’s assembly line produces a personal computer by assembling the various components ordered by each customer. Ford’s assembly line uses a variety of metal, plastic, and rubber components to produce cars and trucks. Other synthetic production systems make drugs, chemicals, computer chips, and canned soup.

A continuous production process generates finished products over a lengthy period of time. The steel industry provides a classic example. Its blast furnaces never completely shut down except for malfunctions. Petroleum refineries, chemical plants, and nuclear power facilities also practice continuous production. A shutdown can damage sensitive equipment, with extremely costly results.

An intermittent production process generates products in short production runs, shutting down machines frequently or changing their configurations to produce different products. Most services result from intermittent production systems. For instance, accountants, plumbers, and dentists traditionally have not attempted to standardize their services because each service provider confronts different problems that require individual approaches. However, some companies, including Jiffy Lube (auto service) and Terminix (pest control services), offer standardized services as part of a strategy to operate more efficiently and compete with lower prices. In contrast, McDonald’s has moved toward a more intermittent production model. The fast-food chain invested millions in new cooking equipment to set up kitchens for preparing sandwiches quickly to order, rather than producing large batches ahead of time and then keeping them warm under heat lamps.

1. Explain how the four different production systems can be distinguished by comparing the operations and time requirements for production.

2. Which type of production system combines raw materials or parts into finished products?
Technology and the Production Process

Like other business functions, production has changed dramatically as computers and related technologies have developed. At Square D’s facility in Lincoln, Nebraska, a fully automated production line makes approximately 100,000 circuit breakers in a day. Instead of 250 workers assembling these products the traditional way, the production line requires fewer than 50 operators, who earn around $20 an hour for their highly skilled work. The efficiency of automation allows the company to produce so many parts so fast that distributors can keep a lower stock on hand and place more frequent orders. This frees up funds so they can order a wider range of different Square D products. The factory is so efficient that the company moved some of production to Lincoln from Mexico. And although Square D needs fewer assemblers for its automated facility, meeting the strong demand requires more skilled workers such as mold makers.6
In addition to boosting efficiency in the production process, automation and information technology allow firms to redesign their current methods to enhance flexibility. These changes allow a company to design and create new products faster, modify them more rapidly, and meet customers’ changing needs more effectively than it could achieve with traditional methods. Important production technologies today include robots, computer-aided design and manufacturing, flexible manufacturing systems, and computer-integrated manufacturing.

Robots

A growing number of manufacturers have freed people from boring, sometimes dangerous assignments by replacing them with robots. A robot is a reprogrammable machine capable of performing a variety of jobs that require manipulation of materials and tools. Robots can repeat the same tasks many times without varying their movements. In manufacturing the Civic, Honda uses robots to handle, move, and weld parts. Robots move pieces of sheet metal into fixtures and move parts around the end of the gun that sprays on a coating of sealant. A single general welder using 20 programmable electric robots to make about 130 welds attaches the floor, sides, and roof of each automobile. Not only are robots more efficient for these activities, but they are also more consistent than a human, who would grow tired after hours of lifting.7

robot reprogrammable machine capable of performing numerous tasks that require manipulations of materials and tools.
Initially, robots were most common in automotive and electronics manufacturing, but growing numbers of industries are adding them to production lines, as improvements in technology bring progressively less expensive and more flexible alternatives. Firms operate many different types of robots. The simplest kind, a pick-and-place robot, moves in only two or three directions as it picks up something from one spot and places it in another. So-called field robots assist people in nonmanufacturing, often hazardous, environments such as nuclear power plants, the space station, and even battlefields.

A recent development called nanotechnology is enabling the use of production techniques that operate at the level of molecules. IBM researchers developed a process by which DNA powers a robot with fingers one-fiftieth the breadth of a single human hair. More sophisticated versions of this robot may be useful for destroying cancer cells. Nanotechnology is already being used to build “read heads” for computer disk drives and to create tiny particles used to make extremely hard eyeglass lenses and car and floor waxes.8

Plastic-parts manufacturer ABA-PGT, based in Vernon, Connecticut, relies on robotics to produce its gears, which are used in products ranging from lawn sprinklers to computer printers. The robots chug away in the fully automated factory—in the dark—producing the gears and plopping them into waiting boxes. Such manufacturing has been dubbed “lights-out manufacturing” because the robots don’t need to see what they produce.
Computer-Aided Design and Computer-Aided Manufacturing

A process called computer-aided design (CAD) enables engineers to design parts and buildings on computer screens faster and with fewer mistakes than they could achieve working with traditional drafting systems. Using an electronic pen, an engineer can sketch 3-D designs on an electronic drafting board or directly on the screen. The computer then provides tools to make major and minor design changes and to analyze the design for certain characteristics or problems. Engineers can put a new car design through a simulated road test to project its real-world performance. If they find a problem with weight distribution, for example, they can make the necessary changes on a computer terminal. Only when they satisfy themselves with all of the structural characteristics of their design will they build an actual model.

computer-aided design (CAD) system for interactions between a designer and a computer to design a product, facility, or part that meets predetermined specifications. 

The process of computer-aided manufacturing (CAM) picks up where the CAD system leaves off. Computer tools enable a manufacturer to analyze the steps that a machine must take to produce a needed product or part. Electronic signals transmitted to processing equipment provide instructions for performing the appropriate production steps in the correct order. Both CAD and CAM technologies are now used together at most modern production facilities.

computer-aided manufacturing (CAM) electronic tools to analyze CAD output and determine necessary steps to implement the design, followed by electronic transmission of instructions to guide the activities of production equipment.
Flexible Manufacturing System

A flexible manufacturing system (FMS) is a production facility that workers can quickly modify to manufacture different products. The typical system consists of computer-controlled machining centers to produce metal parts, robots to handle the parts, and remote-controlled carts to deliver materials. All components are linked by electronic controls that dictate activities at each stage of the manufacturing sequence, even automatically replacing broken or worn-out drill bits and other implements.

Flexible manufacturing systems have been enhanced by powerful new software that allows machine tools to be reprogrammed while they are running. This allows the same machine to make hundreds of different parts without the operator having to shut the machine down each time to load new programs for making different parts. The software also connects to the Internet to receive updates or to control machine tools at other sites. And since the software resides on a company’s computer network, engineers can use it to diagnose production problems anytime, from anywhere they can access the network.

Computer-Integrated Manufacturing

Companies integrate robots, CAD/CAM, FMS, computers, and other technologies to implement computer-integrated manufacturing (CIM), a production system in which computers help workers to design products, control machines, handle materials, and control the production function in an integrated fashion. This type of manufacturing does not necessarily imply more automation and fewer people than other alternatives. It does involve a new type of automation organized around the computer. The key to CIM is a centralized computer system running software that integrates and controls separate processes and functions. One software program, called Circuit-CAM, programs computer-controlled machinery, designs efficient production layouts, manages changes required when a process is revised, reports quality and cost performance, and prepares production-related documents.

1. List some of the reasons businesses are investing in research about robots.

2. What is nanotechnology?
The Location Decision

The decision of where to locate a production facility hinges on transportation, physical, and human factors as shown in Table 11.1. Transportation factors include proximity to markets and raw materials, along with availability of alternative modes for transporting both inputs and outputs. For instance, automobile assembly plants are located near major rail lines. Inputs—such as engines, plastics, and metal parts—arrive by rail, and the finished vehicles are shipped out by rail. Shopping malls are often located adjacent to major streets and freeways in urban and suburban areas, since most customers arrive by car.

Table 11.1  Factors in the Location Decision

Location Factor
Examples of Affected Businesses

Transportation

Proximity to markets
Baking companies and manufacturers of other perishable products, dry cleaners, hotels, other services

Proximity to raw materials
Mining companies

Availability of transportation 
Brick manufacturers, retail stores   alternatives


Human Factors

Labor supply
Auto manufacturers, software developers

Local regulations
Nightclubs, liquor stores

Community living conditions
All businesses

Physical Factors

Water supply
Paper mills

Energy
Aluminum, chemical, and fertilizer manufacturers

Hazardous wastes
All businesses
Physical variables involve such issues as weather, water supplies, available energy, and options for disposing of hazardous waste. Theme parks, such as Walt Disney World, are often located in warm climates so they can be open, and attract visitors, year-round. A firm that wants to locate near a community often must prepare an environmental impact study that analyzes how a proposed plant would affect the quality of life in the surrounding area. Regulatory agencies typically require such studies to cover topics like the impact on transportation facilities; energy requirements; water and sewage treatment needs; natural plant life and wildlife; and water, air, and noise pollution. However, a plant location decision also involves many ethical considerations. The Solving an Ethical Controversy box debates whether or not a company is to blame for poisoning a town.

Solving an Ethical Controversy

Who’s to Blame in the Poisoning of a Town? 

The 3,500 residents of rural Anniston, Alabama, successfully sued Monsanto, the giant chemical manufacturer, and Solutia Inc. for polluting water sources and soil with carcinogenic waste from dangerous chemicals called PCBs. Monsanto recently spun off its chemical operations as Solutia Inc., and both companies were named in the suit.


The court agreed that Monsanto dumped millions of pounds of PCB waste into open-pit landfills and waterways for 40 years. Long known to be toxic to humans and animals, PCBs weren’t actually banned until 1979. Before that, Monsanto had a virtual monopoly on PCB production. In 1966, a biologist hired to study dying fish in Snow Creek warned the firm that pollution in the stream “may represent a potential source of danger to children.” Despite finding that another local creek contained 7,500 times acceptable PCB levels, Monsanto decided “there is little object in going to expensive extremes in limiting discharges.”


Thirty years later, with the plant closed, state officials still found PCB levels 940 times the federal limit in residents’ yard soil. When blood tests showed elevated PCB levels in the residents, the neighborhoods were designated public health hazards.

Did Monsanto act ethically in risking polluting Anniston to safeguard shareholders’ profits, given that PCB use was legal at the time?

PRO

1. “Did we do some things we wouldn’t do today? Of course,” says Robert Kaley, environmental affairs director for the Monsanto spin-off. “But that’s a little piece of a big story. If you put it all in context, I think we’ve got nothing to be ashamed of.”

2. Solutia has already spent about $80 million in legal settlements and will spend far more on future fines, cleanup costs, and other damages.

CON

1. Monsanto managers chose to ignore the biologist’s warnings about PCBs’ risk to the environment. Memos on the subject were marked “Confidential—Read and Destroy.”

2. Technology for removing 98 percent of PCBs from the discharge has been available since 1925, but Monsanto did not use it until 1971.

SUMMARY

Solutia joined the EPA and the Department of Justice in proposing plans for a permanent cleanup of Anniston, which it will pay for and which a federal court must approve. Meanwhile, jury awards to 17 plaintiffs who testified during the trial in which Solutia was found liable have risen to $6 million. Property claims for 900 more plaintiffs have yet to be decided, and a federal court case has been scheduled for 15,000 additional plaintiffs. Residents continue to express concern about future health problems and about changes in the neighborhood as people begin to move away. Said retired teacher Hassie Taylor of the pollution in Anniston, “We do not know what it will do to us.”

Sources: Associated Press, “Jury Awards in Solutia Case Reach $6 Million,” Herald Tribune, April 10, 2003, http://www.heraldtribune.com; Solutia Web site, http://www.solutia.com/anniston, accessed March 11, 2003; “Solutia, Feds Seek Court Approval for Anniston Cleanup,” St. Louis Business Journal, October 23, 2002, http://stlouis.bizjournals .com; “The Inside Story: Anniston, Alabama,” http://www.chemicalindustryarchives.org, April 12, 2002; “Residents Tell of Neighborhood Changes in Monsanto Pollution Trial,” Mobile Register, January 27, 2002, p. B2; “Engineer: Monsanto Concealed Toxic Risk,” Mobile Register, January 15, 2002, p. B8; “Monsanto’s Shame,” Mobile Register, January 5, 2002, p. A8; Michael Grunwald, “The Poisoning of a Town,” Mobile Register, January 2, 2002, p. B1; “Monsanto Hid Decades of Pollution,” Washington Post, January 1, 2002, p. A1.

Human factors include an area’s labor supply, local regulations, and living conditions. Management considers local labor costs, as well as the availability of workers with needed qualifications. For example, some labor-intensive industries have located plants in rural areas with readily available labor pools and limited high-wage alternatives. Some firms with headquarters in the U.S. and other industrialized countries have moved production offshore in search of low wages. Apparel is a classic example.

In the U.S., this trend, coupled with automation, has shrunk manufacturing’s share of the nation’s gross domestic product. However, manufacturing continues to be an important segment of the U.S. economy, with total output greater than it ever has been. During the past 10 years, U.S. manufacturing output grew much faster than the number of people employed by manufacturing companies. One reason that many foreign companies locate facilities in the U.S. is that creative use of technology has made U.S. workers extremely productive. Output per hour has risen steadily and is higher than most other industrialized nations.

Availability of qualified employees is a key factor in many location decisions. Software makers and other computer-related firms concentrate in areas with the technical talent they need, including Silicon Valley in and around San Jose, California; Boston; and Austin, Texas. But a downturn in the high-tech sector prompted investment banking firm Goldman Sachs to close its San Jose office. Goldman, like other firms, needs to watch its expenses, and consolidation of the office into its San Francisco office space saves the company money.9

1. What is the purpose of an environmental impact study and how does it influence the location decision?

2. What human factors are relevant to the location decision?
The Job of Production Managers

Production and operations managers oversee the work of people and machinery to convert inputs (materials and resources) into finished goods and services. As Figure 11.3 shows, these managers perform four major tasks. First, they plan the overall production process. Next, they determine the best layout for the firm’s facilities. Then they implement the production plan. Finally, they control the manufacturing process to maintain the highest possible quality. Part of the control process involves continuous evaluation of results. If problems occur, managers return to the first step and make adjustments.

FIGURE 11.3

Tasks of Production Managers
Planning the Production Process

A firm’s production planning begins with its choice of the goods or services to offer its customers. This decision is the essence of every company’s reason for operating. Other decisions such as machinery purchases, pricing decisions, and selection of retail outlets all grow out of product planning.

Marketing research studies elicit consumer reactions to proposed products, test prototypes of new items, and estimate their potential sales and profitability levels. The production department concerns itself primarily with (1) converting original product concepts into final specifications and (2) designing the most efficient facilities to produce the new product. The product must not only win acceptance from consumers but also achieve production economies to ensure an acceptable financial return.

At DaimlerChrysler and other U.S. auto companies, the traditional approach to production planning has been to build enough cars to meet sales projections. Under this method, called production push, the company relies on its dealers to find buyers for all the vehicles. If sales are disappointing, the supplier has to offer discounts to move cars out of inventory. After Chrysler’s combination with Daimler- Benz, it began losing money, and Daimler’s management called for a shift to its own practice of production pull, in which production schedules are based on actual orders from customers. Production pull, however, requires greater flexibility and faster response, especially in the U.S., where customers are not used to waiting for the factory to build their new car.10
Determining the Facility Layout

Once managers have established the activities needed in their firm’s production process, they can determine the best layout for the facility. This decision requires them to consider all phases of production and the necessary inputs at each step. Figure 11.4 shows three common layout designs: process, product, and fixed-position layouts. It also shows a customer-oriented layout typical of service providers’ production systems.

FIGURE 11.4

Basic Facility Layouts

In its Tuscaloosa, Alabama, plant, Mercedes-Benz continually fine-tunes its production process until it runs smoothly. Workers noticed that they were zigzagging through the production line, bumping into one another as they selected parts. Production supervisor Jack Duncan heard about the problem and worked with the team to reconfigure the placement of parts bins, shaving seconds off each worker’s time. The payoff? The Tuscaloosa assembly line’s M Class SUVs are among the company’s most profitable vehicles.
A process layout groups machinery and equipment according to their functions. The work in process moves around the plant to reach different workstations. A process layout often facilitates production of a variety of nonstandard items in relatively small batches. Honda also uses a version of a process layout to build its Civic. The company organizes into several workstations, or “zones” grouping together activities related to the interior, chassis, and wiring and tubing. At the end of each zone, workers perform an inspection before sending the car to the next zone. Nonstandard activities, such as preparing tanks for natural gas– powered vehicles, take place in a subassembly area.11
A product layout sets up production equipment along a product-flow line, and the work in process moves along this line past workstations. This type of layout efficiently produces large numbers of similar items, but it may prove inflexible and able to accommodate only a few product variations. Although product layouts date back at least to the Model T assembly line, companies are refining this approach with modern touches. In Saarlouis, Germany, the Ford Focus assembly plant uses a conveyor belt to move workers along the assembly line, rather than having them trudge from car to car. The resulting productivity increase allowed the company to transfer workers from the assembly line to other jobs. Based on the success of this idea, Ford has since installed similar conveyor belts in other factories.12
A fixed-position layout places the product in one spot, and workers, materials, and equipment come to it. This approach suits production of very large, bulky, heavy, or fragile products. An example is building a bridge. Airplanes were also traditionally assembled using the fixed-position layout approach. However, Boeing modified its Everett, Washington, production facility. Now giant jetliners move, albeit at the rate of one foot an hour, from workstation to workstation as the aircraft is assembled. This approach saves both time and money. For instance, workers used to spend up to two hours per shift walking around the huge plant gathering tools, parts, and other materials.13
Service organizations also must decide on appropriate layouts for their production processes. A service firm should arrange its facilities to enhance the interactions between customers and its services—a so-called customer-oriented layout. If you think of patients as inputs, the hospital implements a form of the process layout. In other service organizations, direct contact with the recipient of services is a less significant part of production. For example, much of a law or accounting firm’s work takes place away from clients. Access to colleagues and the Internet, as well as a quiet environment, is often vital for such processes.

Implementing the Production Plan

After planning the manufacturing process and determining the best layout, a firm’s production managers begin to implement the production plan. This activity involves (1) deciding whether to make, buy, or lease components; (2) selecting the best suppliers for materials; and (3) controlling inventory to keep enough, but not too much, on hand.

Make, Buy, or Lease Decision  One of the fundamental issues facing every producer is the make, buy, or lease decision—choosing whether to manufacture a needed product or component in house, purchase it from an outside supplier, or lease it. This decision is critical in many contemporary business situations.

Several factors affect the make, buy, or lease decision, including the costs of leasing or purchasing parts from outside suppliers compared with the costs of producing them in house. The decision sometimes hinges on the availability of outside suppliers that can dependably meet a firm’s standards for quality and quantity. The need for confidentiality sometimes affects the decision, as does the short- or long-term duration of the firm’s need for supplies.

Even when the firm decides to purchase from outside vendors, production managers should maintain access to multiple supply sources. An alternative supplier ensures that the firm can obtain needed materials despite strikes, quality assurance problems, or other situations that may affect inputs.

Business Tool Kit

Conflict Resolution at Work

Resolving conflict at work requires some delicate maneuvering and a host of interpersonal skills. While no one enjoys conflict, how you handle it in the workplace says a lot about your professionalism and your ability to work with others. Here are a few tips for when you find yourself at cross-purposes with a colleague.

1.
Always maintain your professionalism. Regardless of who is escalating the situation, do not yell back or visibly get upset with that person. Keep your cool and suggest that you discuss the matter when both parties are calmer.

2.
Don’t jump to conclusions. Maintaining open and honest pathways to communications can help you clear up a simple misunderstanding. Always try to understand your colleagues’ point of view and allow them time to adequately express themselves.

3.
Don’t get personal. Even if there is a major personality clash between you and a colleague, don’t ever allow a conflict to escalate into a personal attack. Stick with the business-related issue at hand and keep returning to the issue that needs resolving. The bottom line is that unless you are prepared to tender your resignation, you will probably have to work with this person for a long while.

4.
Focus on common objectives and be honest. Try to focus on commonalities when conflict arises, such as meeting a certain deadline or attaining a quality goal. Be honest and forthright with your colleague and work toward a mutually acceptable compromise.

5.
Conflicts are a normal aspect of the workplace. Anytime you gather several unique individuals into a team environment, conflict is sure to be a part of the process. Learning how to deal with conflict sooner rather than later aids your growth as a professional and an employee. Recognize that not all conflicts are resolvable and learn to decide when it is worthwhile to keep trying and when it is time to walk away.

Sources: Max Messmer, “Building Better Rapport with Your Boss,” Strategic Finance, May 2003, p. 15; Robert S. Adams, “Facing Up to Board Conflict: A Five-Pronged Path to Conflict Resolution,” Association Management, April 2003, p. 56; Amy Alexander, “Simmer Down Now,” Greater Baton Rouge Business Report, February 18, 2003, p. 24; William Cottringer, “Employee Conflict: Dealing with On-the-Job Employee Conflicts,” Supervision, February 2003, p. 3.
Selection of Suppliers  Once a company decides what inputs to purchase, it must choose the best vendors for its needs. To make this choice, production managers compare the quality, prices, dependability of delivery, and services offered by competing companies. Different suppliers may offer virtually identical quality levels and prices, so the final decision often rests on factors such as the firm’s experience with each supplier, speed of delivery, warranties on purchases, and other services.

For a major purchase, negotiations between the purchaser and potential vendors may stretch over several weeks or even months, and the buying decision may rest with a number of colleagues who must say yes before the final decision is made. The choice of a supplier for an industrial drill press, for example, may require a joint decision by the production, engineering, purchasing, and quality control departments. These departments often must reconcile their different views to settle on a purchasing decision.

The Internet has given buyers powerful tools for finding and comparing suppliers. Buyers can log on to business exchanges to compare specifications, prices, and availability. FreeMarkets offers organizations software and other tools that allow them to source $35 billion worth of goods and services from suppliers around the world. FreeMarkets claims that it has saved customers over $7 billion.14
Firms often purchase raw materials and component parts on long-term contracts. If a manufacturer requires a continuous supply of materials, a one-year or two-year contract with a vendor helps to ensure availability. Today, many firms are building long-term relationships with suppliers and slashing the number of companies with which they do business. At the same time, they call on vendors to expand their roles in the production process. The Hits and Misses box outlines how Bombardier Business Aircraft uses outside suppliers to manufacture one of its latest business jet models.

Hits & Misses

Business Jet’s Pieces Solve the Puzzle of Production

If you’ve ever built a model airplane, you have a pretty good idea how Bombardier Business Aircraft manufactures its newest eight-passenger business jet. The super-midsize Challenger 300, formerly known as the Continental, consists of about a dozen large parts, all manufactured elsewhere and assembled in a Wichita, Kansas, plant in just four days.


Nearly 70 feet long, with a wingspan of almost 64 feet, the Challenger 300 has engines from Phoenix, a nose and cockpit from Montreal, a midfuselage from Ireland, a tail from Taiwan, wings from Japan, and smaller parts such as landing gear and tail cone from suppliers in Canada, Austria, Australia, and the U.S. The company put the jet in service in 2003. Bombardier expects to manufacture nearly 60 Challenger 300 jets a year and already has orders for 115.


Managing the multicompany, multinational operation that produces the Challenger 300 is complex, and although the process isn’t yet perfect, Bombardier is committed to the business partnerships that make it possible. In fact, relying on such partnerships has helped the company reduce the time between planning and delivery of all its new models.


But not even the closest partnership can replace in-house knowledge. As John Holding, in charge of engineering and product development, says, “You can only manage a partner if you know what you’re talking about. You have to have people who understand hydraulic systems and avionic systems—not to the detail of knowing exactly how you machine a valve, but you have to have the knowledge.”

Questions for Critical Thinking

1.
How do you think Bombardier controls quality when parts of its new jet are made all over the world?

2.
Bombardier hopes to work more closely with partners in the future, involving them earlier in the design and planning processes. What do you think are some of the benefits it wants to gain?

Sources: “Bombardier Challenger 300 Super Midsize Corporate Business Jet, Canada,” Aerospace Technology, http://www.aerospace-technology .com/projects/bombardier, accessed March 11, 2003; “Bombardier Continental BD-100 Super Midsize Corporate Business Jet, Canada,” Aerospace-Technology.com, http://www.aerospace-technology.com, accessed June 2, 2002; Philip Siekman, “The Snap-Together Business Jet,” Fortune, January 21, 2002, pp. 104A–104H.
Inventory Control  Production and operations managers’ responsibility for inventory control requires them to balance the need to keep stocks on hand to meet demand against the costs of carrying inventory. Among the expenses involved in storing inventory are warehousing costs, taxes, insurance, and maintenance. A firm wastes money if it holds more inventory than it needs, but a shortage of raw materials, parts, or goods for sale often leads to delays and unhappy customers. Firms lose business when they consistently miss promised delivery dates or turn away orders. Managers must balance this threat against the cost of holding inventory to set acceptable stocking levels.

Efficient inventory control can save a great deal of money. In one common technique, many firms maintain perpetual inventory systems to continuously monitor the amounts and locations of their stocks. Such inventory control systems typically rely on computers, and many automatically generate orders at the appropriate times. Many supermarkets link their scanning devices to perpetual inventory systems that reorder needed merchandise without human interaction. As the system records a shopper’s purchase, it reduces the inventory count stored in the computer. Once inventory on hand drops to a predetermined level, the system automatically reorders the merchandise.

Some companies go further and hand over their inventory control functions to suppliers. This concept is known as vendor-managed inventory. Audio equipment maker Bose Corporation has made arrangements with some of its vendors that effectively transfer control of its inventory to the sellers. An on-site representative is responsible for monitoring Bose’s inventory and placing orders when needed with Bose’s approval. Some firms—such as Wal-Mart—have modified vendor-managed inventory to an approach called CPFaR (collaborative planning, forecasting, and replenishment). CPFaR is a planning and forecasting technique involving collaborative efforts by both purchasers and vendors.

Just-in-Time Systems A just-in-time (JIT) system implements a broad management philosophy that reaches beyond the narrow activity of inventory control to influence the entire system of production and operations management. A JIT system seeks to eliminate all sources of waste—anything that does not add value—in operations activities by providing the right part at the right place at the right time. Compared with traditional production, this program reduces inventory and costs as it improves the quality of goods and services.

just-in-time (JIT) system management philosophy aimed at improving profits and return on investment by minimizing costs and eliminating waste through cutting inventory on hand.
The inventory control function in a JIT system supplies parts to a production line or an entire company as they are needed. This action lowers factory inventory levels and carrying costs. The JIT system also lets firms respond quickly to changes in the market, retaining only the most essential personnel to handle inventory. It also better allows product customization. Nike recently began offering consumers the option of personalizing a Pegasus Air 2000 running shoe. A customer can select the color, the width, and the amount of cushioning. The personalized shoe costs about $10 more than buying it off the shelf. At Lands’ End, consumers can customize jeans, dress pants, and men’s dress shirts.15 Not only do these systems give customers exactly what they want, but they also let firms such as Nike and Lands’ End (now part of Sears) capture data that can be used in other product and production planning decisions.

Production using JIT shifts much of the responsibility for carrying inventory to vendors, which operate on forecasts and keep stocks on hand to respond to manufacturers’ needs. Suppliers that cannot keep enough high-quality parts on hand often lose customers to vendors that can. Another risk of using JIT systems is what happens if manufacturers underestimate demand for a product. Strong demand will begin to overtax JIT systems, as suppliers and their customers struggle to keep up with orders with no inventory cushion to tide them over.

Materials Requirement Planning  Besides efficiency, effective inventory control requires careful planning to ensure the firm has all the inputs it needs to make its products. How do production and operations managers coordinate all of this information? They rely on materials requirement planning (MRP), a computer-based production planning system that lets a firm ensure that it has all the parts and materials it needs to produce its output at the right time and place and in the right amounts.

Production managers use MRP programs to create schedules that identify the specific parts and materials required to produce an item. These schedules specify the exact quantities required of each and dates on which to release orders to suppliers so deliveries will support the best timing within the production cycle. A small company might get by without an MRP system. If a firm makes a simple product with few components, a telephone call may ensure overnight delivery of crucial parts. For a complex product, however, such as a car or a joint-strike fighter, MRP becomes an invaluable tool.

Dell is a master of just-in-time manufacturing systems. Its PCs are constructed one at a time to customer specifications—a system that has made it No. 1 in the competitive PC market. 
materials requirement planning (MRP) computer-based production planning system by which a firm can ensure that it has needed parts and materials available at the right time and place in the correct amounts.
Controlling the Production Process

The final task of production and operations managers is controlling the production process to maintain the highest possible quality. Production control creates a well-defined set of procedures for coordinating people, materials, and machinery to provide maximum production efficiency. Suppose that a watch factory must produce 80,000 watches during October. Production control managers break down this total into a daily production assignment of 4,000 watches for each of the month’s 20 working days. Next, they determine the number of workers, raw materials, parts, and machines the plant needs to meet the production schedule. Similarly, a manager in a service business such as a restaurant must estimate how many dinners the outlet will serve each day and then determine how many people are needed to prepare and serve the food, as well as what food to purchase.

Figure 11.5 illustrates production control as a five-step process composed of planning, routing, scheduling, dispatching, and follow-up. These steps are part of the firm’s overall emphasis on total quality management.

FIGURE 11.5

Steps in Production Control
Production Planning  The phase of production control called production planning determines the amount of resources (including raw materials and other components) a firm needs to produce a certain output. The production planning process develops a bill of materials that lists all needed parts and materials. By comparing information about needed parts and materials with the firm’s perpetual inventory data, purchasing personnel can identify necessary purchases. Employees or automated systems establish delivery schedules to provide that needed parts and materials arrive as required during the production process. Production planning also ensures the availability of needed machines and personnel. Although material inputs contribute to service-production systems, production planning for services tends to emphasize human resources more than materials.

Routing  Another phase of production control, called routing, determines the sequence of work throughout the facility and specifies who will perform each aspect of the work at what location. Routing choices depend on two factors: the nature of the good or service and the facility layouts discussed earlier in the chapter—product, process, fixed-position, or customer-oriented.

Observing production activities can improve routing decisions. At the Fenton, Michigan, factory of TRW Chassis Systems, a team of employees charged with improving work processes on an assembly line discovered that one worker’s job consisted of simply moving parts from the end of a conveyor line to a test stand. The team moved the test stand, placing it next to the end of the assembly line so that the tester could unload the items. The unnecessary worker moved to another—probably more gratifying—job in a different part of the plant.16
Scheduling  In the scheduling phase of production control, managers develop timetables that specify how long each operation in the production process takes and when workers should perform it. Efficient scheduling ensures that production will meet delivery schedules and make efficient use of resources.

scheduling development of timetables that specify how long each operation in the production process takes and when workers should perform it.
Scheduling is an extremely important activity for a manufacturer of a complex product with many parts or production stages. Think of all the component parts needed to make a CT or MRI scanner or other hospital equipment. Scheduling must make each one available in the right place at the right time and in the right amounts to ensure a smooth production process.

Scheduling practices vary considerably in service-related organizations. Printing shops or hair stylists may use relatively unsophisticated scheduling systems, resorting to such devices as “first come, first served” rules, appointment schedules, or take-a-number systems. They may call in part-time workers and use standby equipment to handle demand fluctuations. On the other hand, hospitals typically implement sophisticated scheduling systems similar to those of manufacturers.

Production managers use a number of analytical methods for scheduling. One of the oldest methods, the Gantt chart, tracks projected and actual work progress over time. Gantt charts like the one in Figure 11.6 remain popular because they show at a glance the status of a particular project. However, they are most effective for scheduling relatively simple projects.

FIGURE 11.6

Sample Gantt Chart
A complex project might require a PERT (Program Evaluation and Review Technique) chart, which seeks to minimize delays by coordinating all aspects of the production process. First developed for the military, PERT has been modified for industry. The simplified PERT diagram in Figure 11.7 summarizes the schedule for construction of a house in a subdivision developed by a national home builder. The red line indicates the critical path—the sequence of operations that requires the longest time for completion. The dotted line shows work that can be done simultaneously.

FIGURE 11.7

PERT Diagram for Building a Home
In practice, a PERT network may consist of thousands of events and cover months of time. Complex computer programs help production managers to develop such a network and find the critical path among the maze of events and activities. The construction of the U.S.S. Ronald Reagan requires complex production planning of this nature.

Dispatching  The phase of production control in which the manager instructs each department on what work to do and the time allowed for its completion is called dispatching. The dispatcher authorizes performance, provides instructions, and lists job priorities. Dispatching may be the responsibility of a manager or a self-managed work team.

Follow-up  Because even the best plans sometimes go awry, production managers need to be aware of problems that arise. Follow-up is the phase of production control in which employees and their supervisors spot problems in the production process and determine needed changes. Problems take many forms: Machinery malfunctions, delayed shipments, and employee absenteeism can all affect production. The production control system must detect and report these delays to managers or work teams so they can adjust schedules and correct the underlying problems.

1. List the four major tasks of production and operations managers.

2. Differentiate between the three most common layout designs: process, product, and fixed-position.

3. What is a just-in-time inventory system and what are some of its advantages?
Importance of Quality

Investing money up front in quality design and development ultimately decreases the cost of quality, measured by costs that result from failure to make the good or service right the first time. These costs average at least 20 percent of sales revenue for most companies. Some typical costs of poor quality include downtime, repair costs, rework, and employee turnover. Production and operations managers must set up systems to track and reduce such costs. If managers concentrate on making high-quality offerings that satisfy the needs of customers, they will reduce costs of quality as a by-product.

One process that companies use to ensure they produce high-quality products from the start is benchmarking—identifying how leaders in certain fields perform and continually comparing and measuring performance against these outstanding performers. The basic principle behind benchmarking is to identify a set of best practices that companies can follow. Benchmarking is used in many industries, among them automobile design. Audi currently seems to be a benchmark for Detroit’s big three automakers. Their recent designs resemble Audi’s rounded, sleek, minimal exteriors, which have been a hit with consumers.17

benchmarking identifying how leaders in certain fields perform and continually comparing and measuring performance against these outstanding performers.

They Said It

Always give the customer quality, value, selection, and service.

—Fred G. Meyer (1886–1978) American merchant
Quality Control

Quality control involves measuring output against established quality standards. Firms need such checks to spot defective products and to avoid delivering inferior shipments to customers. Standards should be set high enough to meet customer expectations. A 90 or 95 percent success rate might sound like a good number, but consider what your phone service or ATM network would be like if it operated for that share of time. Every year, it would be out of service for 438 hours (5 percent of the year) to 875 hours (10 percent).

quality control measuring goods and services against established quality standards.
Ways to monitor quality levels of a firm’s output include visual inspections, electronic sensors, robots, and X-rays. Customer surveys can provide quality control information for service businesses. Negative feedback or a high rejection rate on a product or component sends a danger signal that production is not achieving quality standards.

Of course, a company cannot rely solely on inspections to achieve its quality goals. A typical American factory spends up to half its operating budget identifying and fixing mistakes, a costly and time-consuming process. Instead, quality-driven production managers identify all processes involved in producing goods and services and work to maximize their efficiency. The causes of problems in the processes must be found and eliminated. If a company concentrates its efforts on improving processes, a high-quality product will result.

General Electric, Ford, DuPont, Nokia, and Sony are just five of the growing number of major manufacturers using the so-called Six Sigma concept to achieve quality goals. Six Sigma means a company tries to make error-free products 99.9997 percent of time—a tiny 3.4 errors per million opportunities. At General Electric, the goal is to eliminate virtually all defects in its output, processes, and transactions. GE’s Web site states: “Six Sigma has changed the DNA of GE. It is now the way we work on everything we do and is in every product we design.”18 For a look at quality improvement processes in the auto industry, see the Best Business Practices box.

Best Business Practices

Can a Design Revolution Bring Detroit Back to Dominance?

Consumer Reports recently announced that the average number of quality problems per 100 new vehicles built by General Motors, Ford, and Chrysler dropped from 105 to 23 in the last 20 years. The Big Three still lag behind Japan in terms of quality, however, even as reliability becomes a critical selling feature in a hypercompetitive market.


But Detroit’s carmakers are adopting some of the innovative design, production, and quality control methods the Japanese have practiced for years. Most problems lie in the product development process. Japanese designers rely on common components, keeping and improving those that work well, which increases reliability and saves time and money. In addition to increasing its reliance on common parts, Detroit is now bringing parts suppliers into the design process, working with them to eliminate quality problems before the parts hit the assembly line. One solution is to move quickly into manufacturing to make sure the parts fit and then back up to make any necessary adjustments.


GM is giving design responsibility for entire vehicle interiors to its larger suppliers, who can better control quality if they are building complete seats or dashboards instead of component parts. GM is also making design an earlier step in the development process than ever before.


DaimlerChrysler’s product development teams include employees from all areas of the company—design, engineering, marketing, manufacturing, and purchasing—to involve everyone early and avoid late design changes. DaimlerChrysler will also share more parts across its vehicles, and it will identify and fix problems earlier thanks to a new quality engineering center near its Michigan headquarters.


Ford’s Six Sigma program recently saved the firm a record high of $350 million, according to quality vice president Louise Goeser. “We’ve stripped waste out of the system,” she said.

Questions for Critical Thinking

1.
What are some of the benefits of bringing employees from nondesign departments into the design process at an early stage?

2.
Parts suppliers must meet exacting standards to continue doing business with Six Sigma firms like Ford. What do you think the automakers’ parts suppliers gain from their partnerships with Detroit?

Sources: Bill Koenig, “Ford’s Quality Program Cut Costs by $350 Million in 2002,” Detroit Free Press, March 5, 2003, http://www.freep.com; August Cole, “Why Is GM Tuning Up Production?” CBS.MarketWatch.com, http://cbs .marketwatch.com, accessed January 13, 2003; Daniel Howes, “Competition Sparks Blitz of New Models,” The Detroit News, January 7, 2003, http://www .detnews.com; Robyn Meredith, “Car Guy,” Forbes, January 21, 2002, pp. 50–51.
ISO Standards

For many goods, an important measure of quality is to meet standards of the International Organization for Standardization, known as ISO for short—not an acronym but a shorter name derived from the Greek word isos, meaning “equal.” The organization uses ISO as an alternative to different acronyms for every member’s language. Established in Europe in 1947, ISO includes representatives from over 140 nations. Its mission is to promote the development of standardized products to facilitate trade and cooperation across national borders. ISO standards govern everything from the format of banking and telephone cards to freight containers to paper sizes to metric screw threads. The U.S. member body of ISO is the American National Standards Institute.

International Organization for Standardization (ISO) international organization whose mission is to promote the development of standardized products to facilitate trade and cooperation across national borders.
During the 1980s and 1990s, ISO developed standards not just for products themselves but for systems of management. The ISO 9000 family series of standards sets requirements for quality processes; these standards define how a company should ensure that its products meet customers’ requirements. The ISO 14000 series sets standards for operations that minimize harm to the environment. ISO accredits organizations in member countries to evaluate performance against these standards. To receive an ISO 9000 family certification, a company must undergo an on-site audit. The audit ensures that documented quality procedures are in place and that all employees understand and follow the procedures. Production managers meet these requirements through an ongoing process involving periodic recertification.

Over 400,000 ISO 9000 family certificates have been awarded to companies around the world. Their numbers are growing rapidly, with the fastest growth occurring in China, Italy, and Japan. Over half the certificates have been awarded in Europe. In fact, ISO 9000 certification is a condition of doing business with many European firms, as well as with a significant number of corporations worldwide.19

1. What are some of the ways in which a company can monitor the quality level of its output?

2. What does Six Sigma mean?

3. List some of the benefits of acquiring ISO 9000 certification.

Did You Know?

1.
The production yield of a single acre of vineyard land is four tons of grapes, which can be used to make 2,400 bottles of wine.

2.
Once the realm of science fiction, factories where products are entirely made by machines without the aid of human workers are now a reality.

3.
Among the quality control issues for many service organizations such as banks, restaurants, and airline check-in counters is the amount of time customers must spend waiting in line, or queuing. Cheaper prices for matinees are an attempt to even out customer arrival times at theaters and reduce the length of queues.

4.
To eliminate waste, in the early 1900s Henry Ford made the floor boards of his cars from the packing crates for the seats.

5.
Thanks to increased quality, the average U.S. driver keeps a new car twice as long today as in the 1980s.
What’s Ahead

Maintaining high quality is an important element of satisfying customers. Product quality and customer satisfaction are also objectives of the business function of marketing. The next part consists of three chapters that explore the many activities involved in customer-driven marketing. These activities include product development, distribution, promotion, and pricing.

Summary of Learning Goals
1

Outline the importance of production and operations management.

Production and operations management is a vital business function. Without a quality good or service, a company cannot create profits, and it soon fails. The production process is also crucial in a not-for-profit organization, since the good or service it produces justifies the organization’s existence. Production and operations management plays an important strategic role by lowering the costs of production, boosting output quality, and allowing the firm to respond flexibly and dependably to customers’ demands.

2

Explain the roles of computers and related technologies in production.

Computer-driven automation allows companies to design, create, and modify products rapidly and produce them in ways that effectively meet customers’ changing needs. Important design and production technologies include robots, computer-aided design (CAD), computer-aided manufacturing (CAM), and computer-integrated manufacturing (CIM).

3

Identify the factors involved in a plant location decision.

Criteria for choosing the best site for a production facility fall into three categories: transportation, human, and physical factors. Transportation factors include proximity to markets and raw materials, along with availability of transportation alternatives. Physical variables involve such issues as water supply, available energy, and options for disposing of hazardous wastes. Human factors include the area’s labor supply, local regulations, and living conditions.

4

Explain the major tasks of production and operations managers.

Production and operations managers use people and machinery to convert inputs (materials and resources) into finished goods and services. Four major tasks are involved. First, the managers must plan the overall production process. Next, they must pick the best layout for their facilities. Then they implement their production plans. Finally, they are responsible for controlling the production process and evaluating results to maintain the highest possible quality.

5

Compare alternative layouts for production facilities.

Process layouts effectively produce nonstandard products in relatively small batches. Product layouts are appropriate for the production of a large quantity of relatively similar products. Fixed-position layouts are common when production involves very large, heavy, or fragile products. Customer-oriented layouts are typical for service facilities where success depends on interaction between customers and service providers.

6

List the steps in the purchasing process.

In the make, buy, or lease decision, production and operations managers determine whether to manufacture needed inputs in house, purchase them, or lease them from an outside supplier. Managers responsible for purchasing determine the correct materials to purchase, select appropriate suppliers, and develop an efficient ordering system. The objective is to buy the right materials in the right amounts at the right time and in the right place.

7

Outline the advantages and disadvantages of maintaining large inventories.

The task of inventory control is to balance the need to maintain adequate supplies against the need to minimize funds invested in inventory. Excessive inventory results in unnecessary expenditures for warehousing, taxes, insurance, and maintenance. Inadequate inventory may mean production delays, lost sales, and inefficient operations.

8

Identify the steps in the production control process.

The production control process consists of five steps: planning, routing, scheduling, dispatching, and follow-up. Quality control is an important consideration throughout this process. Coordination of each of these phases should result in high production efficiency and low production costs.

9

Explain the benefits of quality control.

Quality control involves evaluating goods and services against established quality standards. Such checks are necessary to spot defective products and to see that they are not shipped to customers. Devices for monitoring quality levels of the firm’s output include visual inspection, electronic sensors, robots, and X-rays. Quality is just as vital in product development; investing money up front in quality design and development ultimately decreases the costs of quality.

Business Terms You Need to Know
production 356

production and operations management 356

assembly line 358

robot 360

computer-aided design (CAD) 361

computer-aided manufacturing (CAM) 361

just-in-time (JIT) system 369

materials requirement planning (MRP) 369

scheduling 370

benchmarking 372

quality control 372

International Organization for Standardization (ISO) 373

Other Important Business Terms

mass production 358

flexible manufacturing system (FMS) 361

computer-integrated manufacturing (CIM) 361

environmental impact study 362

make, buy, or lease decision 366

inventory control 368

perpetual inventory 368

vendor-managed inventory 369

CPFaR 369

production control 370

production planning 370

routing 370

PERT (Program Evaluation and Review Technique) 371

critical path 372

dispatching 372

follow-up 372

Review Questions

 1.

What is utility? Define and briefly describe the four different types of utility.

 2.

Distinguish between production and manufacturing. In what ways does each of the following perform a production function?



a.
delicatessen



b.
dentist



c.
local transit system



d.
Tower Records music store

 3.

Why is production such an important business activity? In what ways does it create value for the company and its customers?

 4.

How does mass production work? What are its benefits and limitations? Describe a good or service that would lend itself well to mass production and one that would not lend itself well to mass production.

 5.

Briefly describe the four different production systems. Give an example of a good or service that is produced by each.

 6.

Distinguish between computer-aided design (CAD) and computer-aided manufacturing (CAM).

 7.

What are the three categories that provide advantages for the best locations for companies? How does each function provide its advantage?

 8.

What would be the best type of facility layout for each of the following:



a.
card shop



b.
chain of economy motels



c.
car wash



d.
accountant’s office



e.
large auto dealer’s service facility

 9.

Identify and briefly describe the five steps involved in production control.

10.

What are the benefits of producing a quality product? Briefly describe the International Organization for Standardization (ISO).

Projects and Applications
1.
Think of an industry in which most companies currently use the push method in their production planning. How would the industry change if all companies began to shift more toward production pull?

2.
Imagine that you have been hired as a management consultant for one of the following types of service organizations to decide on an appropriate layout for its facility. Select one and sketch or describe the layout that you think would be best.


a.
chain of dry-cleaning outlets


b.
doctor’s office


c.
small, elegant lakeside restaurant


d.
coffee house

3.
Imagine that you have been hired as production manager for a snowboard manufacturer (or choose another type of manufacturer that interests you). What type of inventory control would you recommend for your company? Write a brief memo explaining why.

4.
Nissan and Hyundai have built new auto assembly plants in Mississippi and Alabama, respectively. What factors do you think Nissan and Hyundai considered when making their plant location decisions?

5.
Suggest two or three ways in which each of the following firms could practice effective quality control:


a.
pharmaceuticals manufacturer


b.
miniature golf course


c.
Internet florist


d.
agricultural packing house

Experiential Exercise
Background: As discussed in this chapter and throughout the text, quality is vital in all areas of business. One measure of a product’s quality is the feedback a company receives from its customers.

Directions: Complete the following items to learn how companies solicit customer feedback about their products.

Select three food or personal care products you’ve recently purchased and complete the following chart. If no feedback options are provided on the packaging, list “none” in the right column.

Item Number
Product Name
Customer Feedback Option(s)

1.



2.



3.



Nothing But Net
1.
Customer-driven production. Lands’ End offers a service that allows customers to order custom-tailored clothing. Visit the Lands’ End Web site and click one of the “custom clothing” options. Write a brief report on how the custom clothing program works and the benefits to customers.


http://www.landsend.com
2.
Robotics. The Web site listed here publishes statistics on the use of robots in the production of goods and services. Visit the site and review the most recent report on robotics industry statistics. Prepare an oral report on the current state and trends in robotics.


http://www.robotics.org/public/articles/ articles.cfm?cat=201
3.
Six Sigma. As mentioned in the chapter, several companies use a technique called Six Sigma to improve product quality. Visit the Web site listed here and prepare a report summarizing the Six Sigma technique. Include a brief description of how it works and its overall objective. Be sure to cite several examples of where it has been successfully implemented.


http://www.sixsigmasystems.com

Note: Internet Web addresses change frequently. If you do not find the exact sites listed, you may need to access the organization’s or company’s home page and search from there.

Case 11.1
IBM Abandons the Industry It Created

A few years ago, IBM announced that it is getting out of the business of manufacturing desktop personal computers, servers, and workstations. Desktop PCs and other products will still carry the “IBM” name but will actually be made by another company, Sanmina-SCI of San Jose, California. The firm purchased manufacturing facilities in the U.S., Mexico, and Scotland from IBM. Sanmina-SCI is one of the world’s largest contract electronics manufacturers, and it already had a major presence in the PC business. The company builds several personal computer models under contract for Hewlett-Packard and circuit boards for a number of PC makers.


IBM’s announcement that it was quitting the desktop PC business was not entirely unexpected but was still a turning point in the history of the personal computer industry. After all, the computer giant practically invented the PC industry when it introduced the IBM PC in 1981. It was the first desktop PC based on Intel chips and running the disk operating system (DOS). The IBM PC quickly became the industry standard. Today, around 95 percent of all PCs are direct descendants of the original IBM design.


While IBM created the PC industry, it later had a difficult time competing in it. Its dominance of the PC industry ended sometime in the late 1980s or early 1990s. When IBM decided to exit the desktop business, it had only about a 15 percent share of the desktop market.


Not only has IBM continually lost market share over the past decade, but it has also lost a lot of money. In real terms, PC prices fell sharply over the last 10 years. IBM wasn’t able to match the low costs of market leader Dell. In 1999, the company all but abandoned the consumer market when it stopped selling its PCs in retail stores. It continued selling PCs to business customers—at a loss. IBM claimed that PCs were an essential product offering when selling computer-related services and large machines to business and other “enterprise” customers. Unfortunately, September 11 and a recession led to a drop in PC sales and a new wave of price cuts. IBM finally gave up and announced that it was exiting the desktop PC business. At the same time, however, IBM said that it would continue manufacturing and selling its highly regarded, and profitable, ThinkPad line of notebook computers.


IBM’s decision to abandon the desktop market reflects a debate raging in the PC industry. In the industry’s never-ending quest to cut costs, most major PC makers are either outsourcing the manufacturing of PCs to firms such as Sanmina-SCI or trying to mimic the efficient, low inventory, build-to-order approach that has made Dell, Inc. so successful. It is unclear yet which route will ultimately work best.

Questions for Critical Thinking

1.
Why did IBM finally decide to abandon the desktop PC business? Why did it have such a difficult time competing against firms like Dell, Inc.? Some industry analysts believe that IBM should have exited the PC business many years ago, concentrating instead on computer services and the sale of larger, more expensive computer systems. Do you agree or disagree?

2.
Why is it often cheaper for a company to outsource the manufacturing of a product, such as a PC, to other firms? What other types of products are commonly outsourced?

Sources: Tom Krazit, “Sanmina-SCI Will Build IBM eServer, IntelliStation,” ComputerWorld, January 7, 2003, http://www.computerworld.com; Mark Berniker, “IBM Outsourcing to Solectron, Sanmina-SCI,” Internetnews.com, January 7, 2003, http://www.internetnews.com; “IBM Signs Agreement with Sanmina-SCI to Manufacture Its NetVista Desktop PCs in U.S. and Europe,” IBM press release, June 10, 2002, http://www.ibm.com; John Spooner, “IBM to Outsource Desktop Manufacturing,” CNET News, http://www.cnet.com, June 10, 2002; William Bulkeley, “As PC Industry Slumps, IBM Hands Off Manufacturing of Desktops,” The Wall Street Journal, January 9, 2002, p. B1.

Video Case 11.2
Cannondale Bicycle Corporation

This video case appears on page 613. A recently filmed video, designed to expand and highlight the written case, is available for class use by instructors.

Part 3 Krispy Kreme Continuing Case

Krispy Kreme: On a Mission to Create Magic

“Krispy Kreme is about yesterday, today, and tomorrow,” says the Krispy Kreme Web site. In addition, the company promises to “create magic moments” for its customers. The wonderful aroma of baking, the sweet taste of hot doughnuts, and the nostalgic ambiance of Krispy Kreme stores all evoke the past, allow customers to savor the present, and send them off refreshed for the future. Perhaps that is why Krispy Kreme has so many loyal fans.

Quality in every single doughnut is vital to Krispy Kreme’s success. “We focus on what we do and try to make sure that we execute and make the best coffee and doughnuts we can for the customer,” says senior vice president of marketing Stan Parker. The company’s production process ensures that quality. Although ingredients are purchased in bulk from the company, Krispy Kreme doughnuts are made fresh on site every day. In fact, customers can even watch the process because the doughnut- making apparatus is located right in the center of the store, behind a viewing window. In addition, Krispy Kreme recently unveiled a new “Hot Doughnut Machine” that fits smaller spaces and requires less direct labor, allowing the company to enter markets in locations such as airports and shopping malls. Krispy Kreme also wants to offer consumers the best-tasting coffee to go with the best doughnuts, so the company purchased Digital Java, a high-quality manufacturer and distributor of coffee and coffee equipment. 

Krispy Kreme management holds the view that simply producing the highest-quality doughnuts isn’t enough, and the company’s success is “a natural result of the growth and success of its people.” So the corporate culture is emphasized from the moment Krispy Kreme employees are hired and during their training and daily management. “We have a culture that builds on its heritage and thrives on its ability to develop a team of people who share a common goal,” says the Web site. “That goal is to make the best doughnut we can while providing our customers service that exceeds their expectations, all while having fun in the process.” The company believes that one of the best ways to motivate employees is to create an environment in which each individual feels valued, is respected, understands the job and expectations, is well trained, and has an opportunity to advance. Krispy Kreme currently employs about 5,000 workers in a variety of positions, ranging from retail management to district/regional management, supervisory, and of course, doughnut production.

Krispy Kreme offers its management trainees a comprehensive course called Management 101, which combines two weeks of classroom training at company headquarters in Winston- Salem, North Carolina, with 12 weeks of on-the-job training at one of Krispy Kreme’s Certified Training Stores. Additional training materials include videos, workbooks, and computer-based training. The computer-based component uses graphics, video, and animation and is available via computers in Krispy Kreme stores or through trainees’ home computers. The Management 101 program not only standardizes the quality of training but also helps preserve Krispy Kreme’s corporate culture and core values. As part of the company’s commitment to its employees, the firm offers a full range of traditional benefits, from medical and dental insurance to tuition reimbursement and scholarship programs—and a discount on those warm, airy Krispy Kremes.

How does leadership play a role in a company that is organized around a network of franchises and is so reliant on the entrepreneurial—and naturally independent—spirit of the men and women who run them? Krispy Kreme CEO Scott Livengood believes in the talent and dedication of its independent franchisees, the quality of its products, and communication throughout the company. “The thing I’ve always loved about the company from the time I joined it is we were large enough that you had the opportunity to do new and innovative things, but it was small enough that you knew all the key people and you really had the chance to make a difference,” says Livengood. Ideas can come from anywhere within the company. Livengood likes to tell the story about a Tennessee franchisee who bought a window shade, printed the message “Hot Doughnuts Now” on it, and hung the shade in the window of his store. Whenever hot doughnuts came out of the doughnut maker, he’d pull down the shade so passing customers would know when the warm doughnuts were available. Today, the “Hot Doughnuts Now” sign is standard at all Krispy Kreme stores. Livengood concedes that franchising has its risks when it comes to maintaining control over a brand. “But [we are working with] really bright folks who understand what a brand is about and who are trying to do what’s right for their business,” he explains. After all, if a franchisee’s business is successful, so is Krispy Kreme’s.

Still, Livengood understands that his role as CEO is to set the course his company will take over the next year, in five years, and in ten years. Communication throughout the Krispy Kreme enterprise is vital, so Livengood encouraged the development of MyKrispyKreme, an extranet that links company employees, franchisees, and vendors to each other. Store managers now have direct access to the company’s order-entry system as well as their daily sales figures, which are collected and stored in a data warehouse.

As Krispy Kreme continues to expand, Livengood admits he has some sleepless nights—but his restlessness is more about having new ideas than worrying about potential disasters. “We appreciate having the opportunity to have so many opportunities,” he says. And the dreams, when they come, are sweet.

Questions

1.
Based on what you’ve read and seen about Krispy Kreme so far, write a mission statement for the company.

2.
How would you describe the Krispy Kreme corporate culture?

3.
In what ways is the development of human resources critical to Krispy Kreme?

4.
How does Krispy Kreme use its production process to enhance its relationship with consumers?

Sources: Krispy Kreme Web site, http://www.krispykreme.com, accessed January 2, 2004; Elise Christenson and Geoffrey Gagnon, “Coffee Brew Ha Ha,” Newsweek, October 7, 2002, p. 9; Maureen Licata, “Krispy Kreme Serves Up Piping Hot Information Portal for Far-flung Operations,” National Retail Federation, November 2001, p. 1; “Krispy Kreme Eyes New Gear as Expansion Aid,” Nation’s Restaurant News, October 8, 2001, http://www.findarticles .com; “Krispy Kreme Turns to Web-based Training,” Nation’s Restaurant News, August 21, 2001, http://www.findarticles.com; Jerry Blackwelder, “One of the Sweetest IPOs of the Year,” North Carolina Citizens for Business and Industry, http://www.nccbi.org; James Peters, “Sugar Rush: Krispy Kreme Rises, Challenges Segment,” Nation’s Restaurant News, July 9, 2001, http://www .findarticles.com; Scott Hume, “Model Behavior,” Restaurants & Institutions, July 1, 2001, pp. 30–38.

